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FOREWORD

The Government of India has set an ambitious target of imparting skills to 30 crores people, one out of every
four Indians, by 2022 to help them secure jobs as part of the National Skills Development Policy. Industrial
Training Institutes (ITls) play a vital role in this process especially in terms of providing skilled manpower.
Keeping this in mind, and for providing the current industry relevant skill training to Trainees, ITI syllabus
has been recently updated with the help of comprising variocus stakeholders viz. Industries, Entrepreneurs,
Academicians and representatives from I Tls.

The National Instructional Media Institute (NIMI), Chennai, has now come up with instructional material to
suit the revised curriculum for Fitter - 1%t Year - Trade Practical NSQF Level - 4 (Revised 2022) in
CG & M Sector under under Annual pattern. The NSQF Level - 4 (Revised 2022) Trade Practical will help
the trainees to get an international equivalency standard where their skill proficiency and competency will
be duly recognized across the globe and this will also increase the scope of recognition of prior learning.
NSQF Level - 4 (Revised 2022) trainees will also get the opportunities to promote life long learning and skill
development. | have no doubt that with NSQF Level - 4 (Revised 2022) the trainers and trainees of ITls, and
all stakeholders will derive maximum benefits from these Instructional Media Packages IMPs and that
NIMI's effort will go a long way in improving the quality of Vocational training in the country.

The Executive Director & Staff of NIMI and members of Media Development Committee deserve appreciation
for their contribution in bringing cut this publication.

Jai Hind

Ms. Trishaljit Sethi

Addl Secretary / Director General (Training)
Ministry of Skill Development & Entrepreneurship,
Government of India.

New Delhi - 110 001
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PREFACE

The National Instructional Media Institute (NIMI) was established in 1986 at Chennai by then Directorate
General of Employment and Training (D.GE & T), Ministry of Labour and Employment, (now under Directorate
General of Training, Ministry of Skill Development and Entrepreneurship) Government of India, with technical
assistance from the Govt. of Federal Republic of Germany. The prime objective of this Institute is to develop
and provide instructional materials for various trades as per the prescribed syllabi under the Craftsman and
Apprenticeship Training Schemes.

The instructional materials are created keeping in mind, the main objective of Vocational Training under
NCVT/NAC inIndia, which is to help an individual to master skills to do a job. The instructional materials are
generated in the form of Instructional Media Packages (IMPs). An IMP consists of Theory book, Practical
book, Test and Assignment book;, Instructor Guide, Audio Visual Aid (Wall charts and Transparencies) and
other support materials.

The trade practical book consists of series of exercises to be completed by the trainees in the workshop.
These exercises are designed to ensure that all the skills in the prescribed syllabus are covered. The trade
theory book provides related theoretical knowledge required to enable the trainee to do a job. The test and
assignments will enable the instructor to give assignments for the evaluation of the performance of a trainee.
The wall charts and transparencies are unigue, as they not only help the instructor to effectively present a
topic but also help him to assess the trainee's understanding. The instructor guide enables the instructor to
plan his schedule of instruction, plan the raw material requirements, day to day lessons and demonstrations.

In order to perform the skills in a productive manner instructional videos are embedded in QR code of the
exercise in this instructional material so as to integrate the skill learning with the procedural practical steps
given inthe exercise. The instructional videos will improve the quality of standard on practical training and
will motivate the trainees to focus and perform the skill seamlessly.

IMPs also deals with the complex skills reguired to be developed for effective team work. Necessary care
has also been taken to include important skill areas of allied trades as prescribed in the syllabus.

The availability of a complete Instructional Media Package in an institute helps both the trainer and
management to impart effective training,

The IMPs are the outcome of collective efforts of the staff members of NIMI and the members of the Media
Development Committees specially drawn from Public and Private sector industries, various training institutes
underthe Directorate General of Training (DGT), Government and Private ITls.

NIMI would like to take this opportunity to convey sincere thanks to the Directors of Employment & Training
of various State Governments, Training Departments of Industries both in the Public and Private sectors,
Officers of DGT and DGT field institutes, proof readers, individual media developers and coordinators, but for
whose active support NIMI would not have been able to bring out this materials.

Chennai - 600 032 EXECUTIVE DIRECTOR
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INTRODUCTION

TRADEPRACTICAL

The trade practical manual is intented to be used in practical workshop. It consists of a series of practical
exercisesto be completed by the trainees during the course of the Fitter trade supplemented and supported
by instructions/informationsto assistin performingthe exercises. These exercises are designedto ensure that
all the skills in compliance with NSQF LEVEL - 4 (Revised 2022) syllabus are covered.

This manual is divided into eight modules. The eight modules are given below

Module 1 Safety

Module 2 Basic Fitting
Module 3 Sheet Metal
Module 4 Welding

Module 5 Drilling

Module 6 Fitting Assembly
Module 7 Turning

Module 8 Basic Maintenance

The skill training in the shop floor is planned through a series of practical exercises centred around some
practical project. However, there are fewinstances wherethe individual exercise does not forma part of project.

While developing the practical manual a sincere effort was made to prepare each exercise which will be easy
to understand and carry out even by below average trainee. Howeverthe developmentteamacceptthatthere
is a scope forfurtherimprovement. NIM|looksforward to the suggestions fromthe experiencedtraining faculty
forimproving the manual.

TRADETHEORY

The manual of trade theory consists of theoretical information for the Course of the Fitter - 15t Trade Theory
NSQF LEVEL - 4 (Revised 2022) in Construction. The contents are sequenced according to the practical
exercise contained in NSQF LEVEL - 4 (Revised 2022) syllabus on TradeTheory attempt has been made to

relate the theoretical aspects with the skill covered in each exercise to the extent possible. This correlation is
maintained to help the trainees to develop the perceptional capabilities for performing the skills.

The trade theory has to be taught and learnt along with the corresponding exercise contained in the manual
ontrade practical. The indications about the corresponding practical exercises are given inevery sheet ofthis
manual.

It will be preferable to teach/learn the trade theory connected to each exercise at least one class before
performing the related skills in the shop floor. The trade theory is to be treated as an integrated part of each
exercise.

The material is not for the purpose of self learning and should be considered as supplementary to class room
instruction.
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CONTENTS

f
Exercise No.

Title of the Exercise

Learning
Outcome

Page No.

Module 1 : Safety

1.1.01 Importance of trade training, list of tools & machinery used in the
trade 1
4 ™\
1.1.02 Safety attitude development of the trainee by educating them to
. use personal protective equipment (PPE) (QR Code Pg. No.3) " ) 3
1103 ( First aid method and basic training (QR Code Pg. No.5) * ) 5
1.1.04 ( Safe disposal of waste materials like cotton waste, metal )
\_ chips /burrs etc (QR Code Pg. No.10) * ) 1 10
1.1.05 Hazardidertification and avoidance 1
1.1.06 ( Safety sign for danger, warning, caution and personal safety
 message (QR Code Pg. No.13) v 13
1.1.07 (" Preventive measures for electrical accidents and step to be B
\. taken in such accidents (QR Code Pg. No.15) * y 15
1108 ( Uses offire extinguishers (QR Code Pg. No.17 )* ) 17
1.1.09 Practice and understand precautions to be followed while working in
fitting jobs 19
1.1.10 Safe use of tools and equipments used in the trade 21
Module 2 : Basic Fitting
1.2.11 Identification of tools and equipments as per desired specifications
for marking & sawing 23
1.212 Selection of material as per application 25
1213 Visual inspection of raw material for rusting, scaling, corrosion etc. 26
1.2.14 Marking out lines, gripping suitably in vice jaws, hacksawing to given
dimensions 27
1215 Sawing different types of metals of different sections 33
1.216 Filing channel, parallel 37
( Measuring with outside calipers (QR Code Pg. No.39) * ) 39
1.217 Filing flat and square (rough finish) 4
1218 Filing practice, surface filing, marking of straight and parallel lines
with odd leg caliper and steel rule 1 43
1.219 Marking practice with dividers, odd leg calipers and steel rule
(circles, arcs, parallel lines) 45
1.2.20 f Marking off straight lines and arcs using scribing block and )
\dividers (QR Code Pg. No.48) * y 48
(" Marking parallel lines using surface gauge )
. {QR Code Pg. No.50) * y 50
1.2.21 Chipping flat, surfaces along a marked line 1
1222 Marking, filing, flat square and check using Try - square 23

(vii)




[

Learning

Exercise No. Title of the Exercise Page No.
Outcome

1223 Marking according to simple blue prints for locating position of

holes, scribing lines on chalked surfaces with marking tools 54
1.2.24 Finding center of round bar with the help of ‘v’ block and h

marking block (QR Code Pg. No.58) * y 58
1.2.25 Joining straight line to an arc 60
12286 Chipping, chamfering, chip slots and oil grooves (straight) 64
1227 Filing flat, square and parallel to an accuracy of £0.5mm 66
1.2.28 Chip curve along a line - mark out, keyways at various angles and

cut key ways 67
1.2.29 Sharpening of chisel 69
1.2.30 File thin metal to an accuracy of 0.5mm 71
1.2.31 Saw along a straight line, curved line, on different sections ; 75

of metals

Checking the radius (QR Code Pg. No.76) * j 76
1.2.32 Straight saw on thick section of M.S.angle and pipe 77

Hacksawing on steel angle (QR Code Pg. No.78) * ] 78
1. 238 File steps and finish with smooth file to accuracy of £0.25mm 79
1.2.34 File and saw on M.S. square and pipe 81
1.2.35 File radius along a marked line {convex and concave) and match 83
1.2.36 Chipsheet metal (shearing) 86
1.2.37 Chip step andfile 88
1.2.38 Mark off and drill through holes 89
12589 Drill and tap on M. S flat a2
1.2.40 Punch letter and number (letter punch and number punch) 95
1.2.41 Practice use of different punches 97

Module 3 : Sheet Metal
1.3.42 Marking of straight lines, circles, profiles and various gecmetrical

shapes and cutting the sheets with snips 99
1.3.43 Marking out of simple development 113
1.3.44 Marking out for flaps for soldering and sweating 118
1.3.45 Various sheet metal joints 124
1.3.46 Punch holes using hollow and solid punches. 141
1347 Do lap and butt joints 2&3 145
1.3.48 Bend sheet metal into various curvature forms - Funnel Wired

edges - Straight and curves, fold sheet metal at angle using stakes 148
1.3.49 Make simple square container with wired edge and fix handle 149
1.3.50 Make square tray with square soldered corners 156
1.3.51 Practice on soft soldering and silver soldering 189
P55 Make riveted lap and butt joint 163
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Exercise No. Title of the Exercise Learning  |page No.\
Outcome

1.3 33 Make funnel as per development and solder joints 168
1.3.54 Drill forriveting 179
1555 Riveting with as many types of rivet as available, use of counter

sunk headrivets 181

Module 4 : Welding
1.4.56 Striking and maintaining arc, laying straight - line bead 184
1.457 Making butt joint and ‘T’ joint using gas and ARC welding process 485 189
1.458 Do setting up of flames, fusion runs with and withoLt filler rod and gas 203
1.4.59 Make butt weld and corner, fillet in arc welding 209
1.460 Gas cutting of MS plates 213

Module 5 : Drilling
1.5.61 Mark off and drill through holes 220
1.562 Drill on M.S Flat 22
1.563 File radius and profile to suit gauge 223
1.5.64 Sharpening ofdrills 227
1565 Practice use of angular measuring instrument 252
1.5.66 Counter sink, counter bore and ream split fit (three piece fitting) 234
1.5 67 Drill through hole and blind holes 238
1.5.68 Form internal threads with taps to standard size (through holes

and blind holes) 6 240
1.5.69 Prepare studs and bolt 244
s 720 Form external threads with dies to standard size 247
1.5.71 Prepare nuts and match with bolts 248
1572 File and make step fit, angular fit, angle surfaces (bevel gauge

accuracy 1degree) 250
1573 Make simple open and sliding fits 252
15674 Enlarge hole and increase internal dia 254
1575 File cylindrical surfaces 256
1576 Make openfitting of curved profiles 257
1577 Correction of drill location by binding previously drilled hole 260
1578 Make inside square fit 262

Module 6 : Fitting Assembly
1.6.79 Make sliding ‘T" fit 264
1.6.80 File fit - combined, open angular and sliding sides 266
1.6.81 File internal angles 30 minutes accuracy open, angular fit 7 268
1.6.82 Make sliding fit with angles other than 80° 270
1.6.83 Scrap onflat surfaces, curved surfaces and parallel surfaces and test 273




i Exercise No. Title of the Exercise Learning  |page N<:
Outcome

1.6.84 Make and assemble, sliding flats, plain surfaces 278
1.6.85 Check for blue match of bearing surfaces - both flat and curved

surfaces by whitworth method 280
1.6.86 File and fit combined radius and angular surface (accuracy + 0.5 mm)

angularand radius fit 281
1.6.87 Locate accurate holes and make accurate hole for stud fit 284
1.6.88 Fasten mechanical components/sub-assemblies together using

screws, bolts and collars using hand tools 285
1.6.89 Make sliding fits assembly with parallel and angular mating surface 287

Module 7: Turning
1.7.90 Lathe operations 290
1.7.91 True job on four jaw chuck using knife tool 2N
1.7.92 Face both the ends for holding between centres 293
1.7.93 Using roughing tool parallel turn £ 0.1 mm 295
1.7.94 Measure the diameter using outside caliper and steel rule 297
1.7.95 Holding job in three jaw chuck 299
1.7.96 Performthe facing, plain turn, stepturn, parting, deburr, chamfer

corner, round the ends and use from tools 300
1.7.97 Shoulder turn : Square , filleted, beveled under cut shoulder,

turning-filleted under cut, square beveled 305
1.7.98 Sharpening of - single pointtools ¢ 310
1.7.99 Cut grooves - square, round 'V’ groove 312
1.7.100 Knurl the job 314
1.7.1M Bore holes - spot face, pilot drill, enlarge hole using boring tools 316
1.7.102 Turntaper (internal and external) 319
1.7.103 Turntaper pins 323
1.7.104 Turn standard tapers to suit with gauge 324
1.7.105 Practice threading using taps, dies on lathe by hand 326
1.7.106 Make external V' thread 328
1.7.107 Prepare a nut and match with the bolt 352

Module 8: Basic Maintenance
1.8.108 Simple repair work - simple assembly of machine parts from

blue prints 334
1.8.109 Rectify possible assembly faults during assembly 287
1.8.110 Perform the routine maintenance with check list g 343
1.8.111 Monitor machine as per routine check list 345
1.8112 Read pressure gauge, temperature gauge, oil level. 347
1.8.113 Set pressure in pneumatic system 348
1.8.114 Assemble simple fitting using dowel pins and cap screw

assembly using torque wrench 349
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[ LEARNING/ASSESSABLE OUTCOME

)

On completion of this book you shall be able to

Sl.No.

Learning Outcome

Plan and organize the work to make job as per specification
applying different types of basic fitting operation and Check
for dimensional accuracy following safety precautions.

[Basic fitting operation - marking, Hacks awing, Chiseling,
Filing, Drilling, Taping and Grinding etc. Accuracy: £ 0.25mm]
CSC/N0304

Manufacture simple sheet metal items as per drawing and join
them by soldering, brazing and riveting. CSC/N0301

Join metal components by riveting observing standard
procedure. CSC/N0304

Join metal component by arc welding observing standard
procedure. CSC/N0304

Cutand join metal component by gas (oxy-acetylene)
CSC/N0304

Produce components by different operations and check
accuracy using appropriate measuring instruments.[Different
Operations - Drilling, Reaming, Taping, Dieing; Appropriate
Measuringlnstrument - Vernier, Screw Gauge, Micrometer]
CSC/N0304

Make different fit of components for assembling as per required
tolerance observing principle ofinterchange ability and check
for functionality. [Different Fit - Sliding, Angular, Step fit, 'T" fit,
Square fit and Profile fit, Required tolerance: £0.04 mm, angular
tolerance: 30 min.] CSC/N0304

Produce components involving different operations on lathe
observing standard procedure and check for accuracy.
[Different Operations-facing, plainturning, stepturning,
parting, chamfering, shoulderturn, grooving, knurling, boring,
taperturning, threading (external'V'only)] CSC/N0110

Plan & perform simple repair, overhauling of different
machinesand check for functionality. [Different Machines -
Drill Machine, Power Saw, Bench Grinder and Lathe]N/A

Exercise No.

1.1.01-1.2.41

1.3.42-1.3.91

1.8.52-1.3.95

1.4.56

1.457-1.4.60

1.5.61-15.78

1.6.79-1.6.89

1.7.90-1.7.107

1.8.108-1.8.114
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SYLLABUS FOR FITTER

Duration

Reference
Learning
Qutcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 212 Hrs;

Professional
Knowledge
37Hrs

Plan and organize
the work to make job
as per specification
applying different

types of basic fitting
operation and
Check for

dimensional
accuracy following
safety precautions.
[Basic fitting
operation - marking,
Hacks awing,
Chiseling, Filing,
Drilling, Taping and
Grinding etc.
Accuracy: +
0. 25 mm]
CSC/N0304.

1. Importance of trade training, List of tools
& Machinery used in the trade. (1 hr.)

2. Safety attitude development of the
trainee by educating them to use
Personal Protective Equipment (PPE).
(5 hrs.)

3. First Aid Method and basic training.
(2 hrs.)

4. Safe disposal of waste materials like
cotton waste, metal chips/burrs etc.
(2 hrs.)

5. Hazard identification and avoidance.
(2 hrs.)

Safety signs for Danger, Warning,
caution & personal safety message.
(1 hrs.)

7. Preventive measures for electrical
accidents & steps to be taken in such
accidents. (2 hrs.)

o

8. Use of Fire extinguishers. (7 hrs.)

9. Practice and understand precautions to
be followed while working in fitting jobs.
(2 hrs.)

10. Safe use of tools and equipments used
inthe trade. (1 hrs.)

All necessary guidance to be provided
to the new comers to become familiar
with the working of Industrial Training
Institute system including stores
procedures.

Soft Skills, its importance and Job
area after completion of training.

Importance of safety and general
precautions observed in the in the
industry/shop floor.

Introduction of First aid. Operation of
electrical mains and electrical safety.
Introduction of PPEs.

Response to emergencies e.g., power
failure, fire, and system failure.

Importance of housekeeping & good
shop floor practices. Introduction to
58S concept & its application.

Occupational Safety & Health:
Health, Safety and Environment
guidelines, legislations &regulations
as applicable.

Basic understanding on Hot work,
confined space work and material
handling equipment. (04 hrs.)

11. Identification of tools &equipment as
per desired specifications for marking
& sawing. (4 hrs.)

12 Selection of material as per application.
(1hrs.)

13.Visual inspection of raw material for
rusting, scaling, corrosion etc. (1 hrs.)

14. Marking out lines, gripping suitably in
vice jaws, hacksawing to given
dimensions. (9 hrs.)

15.Sawing different types of metals of
different sections. (6 hrs.)

Linear measurements- its units,
dividers, calipers, hermaphrodite,
centre punch, dot punch, prick
punch their description and uses of
different types of hammers.
Description, use and care of 'V'
Blocks, marking off table.

Measuring standards (English,
Metric Units), angular
measurements. (04 hrs.)

16.Filing Channel, Parallel. (5 hrs.)

17.Filing- Flat and square (Rough finish),
(08 hrs.)

18.Filing practice, surface filing, marking
of straight and parallel lines with odd
leg calipers and steel rule. (5 hrs.)

Bench vice construction, types,
uses, care & maintenance, vice
clamps, hacksaw frames and
blades, specification, description,
types and their uses, method of
using hacksaws.
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19. Marking practice with dividers, odd leg
calipers and steel rule (circles, ARCs,
parallel lines). (4 hrs.)

Files- specifications, description,
materials, grades, cuts, file
elements, uses. Types offiles, care
and maintenance of files.

Measuring standards (English,
Metric Units), angular
measurements. (04 hrs.)

20. Marking off straight lines and ARCs
using scribing block and dividers. (4
hrs.)

21. Chipping flat surfaces along a marked
line. (9 hrs.)

22 Marking, filing, filing square and
check using tri square. (9 hrs.)

Marking off and layout tools,
dividers, scribing block, -
description, classification, material,
care & maintenance.

Try square, ordinary depth gauge,
protractor- description, uses and
cares.

Uses, care & maintenance of cold
chisels- materials, types, cutting
angles. (04 hrs.)

23.Marking according to simple
blueprints for locating, position of
holes, scribing lines on chalked
surfaces with marking tools. (8 hrs.)

24 Finding centre of round bar with the
help of 'V' block and marking block. (2
hrs))

25.Joining straight line to an ARC. (08
hrs.)

Marking media, marking blue,
Prussian blue, red lead, chalk and
their special application,
description.

Use, care and maintenance of
scribing block.

Surface plate and auxiliary marking
equipment, 'V' block, angle plates,
parallel block, description, types,
uses, accuracy, care and
maintenance. (03 hrs.)

26.Chipping, Chamfering, Chip slots &
oils grooves (Straight). (08 hrs.)

27 Filing flat, square, and parallel to an
accuracy of 0.5mm. (07 hrs.)

28.Chip curve along a line-mark out,
keyways at various angles & cut
keyways. (1 hrs.)

29 Sharpening of Chisel. (2 hrs.)

30.File thin metal to an accuracy of 0.5
mm. (3 hrs.)

Physical properties of engineering
metal: colour, weight, structure,
and conductivity, magnetic,
fusibility, specific gravity.
Mechanical properties: ductility,
malleability hardness, brittleness,
toughness, tenacity, and elasticity.
{04 hrs.)

31.Saw along a straight line, curved line,
ondifferent sections of metal. (12 hrs.)

32 Straight saw on thick section, M.S.
angle and pipes. (8 hrs.)

Power Saw, band saw, Circular saw
machines used for metal cutting. (03
hrs.)

33. File steps and finish with smooth file
to accuracy of £ 0.25 mm. (12 hrs.)

34 File and saw on M.S. Square and
pipe. (10 hrs.)

35.File radius along a marked line
(Convex & concave) & match. (12
hrs.)

Micrometer- outside and inside -
principle, constructional features,
parts graduation, reading, use and
care. Micrometer depth gauge,
parts, graduation, reading, use and
care. Digital micrometer. (03 hrs.)
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36. Chip sheet metal (shearing). (3 hrs.)
37.Chip step and file. (3 hrs.)

Vernier calipers, principle,
construction, graduations, reading,
use and care. Vernier bevel
protractor, construction,
graduations, reading, use and care,
dial Vernier Caliper, Digital Vernier
caliper.

Vernier height gauge: material
construction, parts, graduations
(English & Metric) uses, care and
maintenance. (03 hrs.)

38. Mark off and drill through holes. (5 hrs.)
39.Drilland tap on M.S. flat. (8 hrs.)

40. Punch letter and number (letter punch
and number punch) (3 hrs.)

41 Practice use of different punches. (5
hrs.)

Drilling processes: common type
{(bench type, pillar type, radial
type), gang and multiple drilling
machine.

Determination of tap drill size.
(03 hrs.)

Professional
Skill 97Hrs;

Professional
Knowledge
21Hrs

Manufacture
simple sheet
metal items as
per drawing and
join  them by
soldering, brazing
and riveting.
CSC/NO301

42 Marking of straight lines, circles,
profiles and various geometrical
shapes and cutting the sheets with
ships. (12 hrs.)

43. Marking out of simple development (5
hrs.)

44 Marking out for flaps for scldering and
sweating. (4 hrs.)

Safety precautions to be observed
in a sheet metal workshop, sheet
and sizes, Commercial sizes and
various types of metal sheets,
coated sheets and their uses as per
BIS specifications. Shearing
machine- description, parts and
uses. (05 hrs.)

45. Make various joints: wiring, hemming,
soldering and brazing, form locked,
grooved and knocked up single hem
straight and curved edges form
double hemming. (22 hrs.)

46.Punch holes-using hollow and solid
punches. (5 hrs.)

47.Do lap and butt joints. (12 hrs.)

Marking and measuring tools, wing
compass, tin man's square tools,
ships, types and uses. Tin man's
hammers and mallets type-sheet
metal tools, types, specifications,
uses. Trammel- description, parts,
uses. Hand grooves- specifications
and uses.

Sheet and wire gauge. (07 hrs.)

48.Bend sheet metal into various
curvature form, wired edges- straight
and curves. Fold sheet metal atangle
using stakes. (6 hrs.)

49 Make simple Square container with
wired edge and fix handle. (13 hrs.)

Stakes-bench types, parts, their
uses. Various types of metal joints,
their selection and application,
tolerance for various joints, their
selection& application. Wired
edges. (04 hrs.)

50. Make square tray with square soldered
corner. (11 hrs.)

51. Practice in soft soldering and silver
soldering. (7 hrs.)

Solder and soldering: Introduction-
types of solder and flux.
Composition of various types of
solders and their heating media of
soldering iron. Method of scldering,
selection and application-joints.
Hard solder- Introduction, types
and method of brazing. (05 hrs.)
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Professional

Join metal

92. Make riveted lap and butt joint. (6 hrs.)

Various rivets shape and form of

Professional gvftggnozszrving solder joints. (8 hrs.) size.
Knowledge e 54.Drill for riveting. (1 hr.) Rivets-Tin _rnan's rive_ts types, sizes,
Ul CSC/N0304 55. Riveting with as many types of rivet ahd sglechon iBiyanads oS
asavailable, use of countersunkhead |Riveting tools, dolly snaps
rivets. (4 hrs.) description and uses. Method of
riveting,
The spacing of rivets. Flash riveting,
use of correct tools, compare hot
and cold riveting. (03 hrs.)
Professional Join metal | 56.Welding - Striking and maintaining | Safety-importance of safety and
Skill 21Hrs; component by ARC, laying Straight-line bead. (21 | general precautions observedina
Brotacsioral arc welding hrs.) welding shop. Precautions in
Knowledge | ©Pserving electric and gas welding. (Before,
04Hrs standard during, after) Introduction to safety

procedure.
CSC/N0304

equipment and their uses.
Machines and accessories, welding
transformer, welding generators.
(04 hrs.)

Professional
Skill 64Hrs;

Professional
Knowledge
16Hrs

Cut and join metal
component by gas
(oxy-acetylene)
CSC/N0304

57.Making butt joint and joint-gas and
ARC. (12 hrs.)

98. Do setting up of flames, fusion runs
with and without filler rod, and gas.
(8 hrs.)

Welding hand tools: Hammers,
welding description, types and
uses, description, principle, method
of operating, carbon dioxide
welding. H.P. welding equipment:
description, principle, method of
operating L.FP welding equipment:
description, principle, method of
operating. Types of Joints-Butt and
fillet as per BIS SP: 456-1988
specifications. Gases and gas
cylinder description, kinds, main
difference and uses. (05 hrs.)

58 Make butt weld and corner, fillet in ARC
welding (22 hrs.)

Setting up parameters for ARC
welding machines-selection of
Welding electrodes. Care to be
taken in keeping electrode. {05
hrs.)

60.Gas cutting of MS plates (22 hrs.

Oxygen acetylene cutting-machine
description, parts, uses, method of
handling, cutting torch-description,
parts, function and uses. (06
hrs.)

Professional
Skill 143Hrs;

Professional
Knowledge
26Hrs

E.roduce
components by
different operations
and check
accuracy using
appropriate
measuring
instruments. [Differert
Operations -
Drilling, Reaming,
Taping, Dieing;
Appropriate

61. Mark off and drill through holes. (04 hrs.)
62.Drill on M.S. flat. (1 hrs.)

63. File radius and profile to suit gauge. (10
hrs.)

64. Sharpening of Drills. (1 hrs.)

65.Practice use of angular measuring
instrument. (04 hrs.)

66.Counter sink, counter bore and ream
split fit (three piece fitting). (04 hrs.)

67. Drill through hole and blind holes. (2 hrs.)

Drill- material, types, (Taper shank,
straight shank) parts and sizes. Drill
angle-cutting angle for different
materials, cutting speed feed.
R.P.M. for different materials. Drill
holding devices- material,
construction and their uses. (04
hrs.)

Counter sink, counter bore and spot
facing-tools and nomenclature,
Reamer- material, types (Hand and
machine reamer), kinds, parts and

()




Measuringlnstrument
- Vernier, Screw
Gauge, Micrometer]

CSC/NO304

68.Form internal threads with taps to
standard size (through holes and blind
holes). (3 hrs.)

69. Prepare studs and bolt. (13 hrs.)

their uses, determining hole size (or
reaming), Reaming procedure.

Screw threads: terminology, parts,
types and their uses. Screw pitch
gauge: material parts and uses.
Taps British standard (B.S.W.,
BSF,BA &BSP)and metric /
BIS (coarse and fine) material, parts
(shank body, flute, cutting edge).
(03 hrs.)

70.Form external threads with dies to
standard size. (08 hrs.)

71.Prepare nuts and match with bolts. (15
hrs.)

Tap wrench: material, parts, types
(solid &adjustable types) and their
uses removal of broken tap, studs
(tap stud extractor).

Dies: British standard, metric and BIS
standard, material, parts, types,
Method of using dies. Die stock:
material, parts and uses. (06 hrs.)

72 File and make Stepfit, angular fit, angle,
surfaces (Bevel gauge accuracy 1
degree). (12 hrs.)

73. Make simple open and sliding fits. (08
hrs.)

74 Enlarge hole and increase internal dia.
{2 hrs.)

75.File cylindrical surfaces. (5 hrs.)

76. Make open fitting of curved profiles.
(15 hrs.)

Drill troubles: causes and remedy.
Equality of lips, correct clearance,
dead centre, length of lips. Drill
kinds: Fraction, metric, letters and
numbers, grinding of drill. (04 hrs.)

Grinding wheel: Abrasive, grade
structures, bond, specification, use,
mounting and dressing. Selection of
grinding wheels. Bench grinder parts
anduse. (04 hrs.)

77.Correction of drill location by binding
previously drilled hole. (04 hrs.)

78. Make inside square fit. (16 hrs.)

Gauges- Introduction, necessity,
types. Limit gauge: Ring gauge,
shap gauge, plug gauge, description
and uses.

Description and uses of gauge- types

(feeler, screw, pitch, radius, wire
gauge). (05 hrs.)

Professional
Skill 126Hrs;

Professional
Knowledge
28Hrs

Make different fit of
components for
assembling as per
required tolerance
observing principle
of interchange
ability and check
for functiocnality.
[Different Fit -
Sliding, Angular,
Step fit, 'T" fit,
Square fit and
Profile fit; Required
tolerance: +£0.04
mm, angular
tolerance: 30 min.]

CSC/N0304

79. Make sliding 'T" fit. {21 hrs.)

Interchange ability: Necessity in
Engag, field definition, BIS. Definition,
types of limit, terminology of limits
and fits-basic size, actual size,
deviation, high and low limit, zero
lineg, tolerance zone Different
standard systems of fits and limits.
British standard system, BIS
system. (05 hrs.)

(evi)




80.File fit- combined, open angular and
sliding sides. (08 hrs.)

81.File internal angles 30minutes
accuracy open, angularfit. (12 hrs.)

Method of expressing tolerance as
per BIS Fits: Definition, types,
description of each with sketch.
Vernier height gauge: material
construction, parts, graduations
(English & Metric) uses, care and
maintenance. (04 hrs.)

82 Make sliding fit with angles other than
900 (21 hrs.)

Pig lron: types of pig Iron, properties
and uses.

Cast Iron: types, properties and
usesWroughtiron:- properties and
uses.

Steel: plain carbon steels, types,
properties and uses.

Non-ferrous metals (copper,
aluminium, tin, lead, zinc) properties
and uses. (05 hrs.)

83. Scraponflat surfaces, curved surfaces
and parallel surfaces and test. (04 hrs.)

84 Make & assemble, sliding flats, plain
surfaces. (12 hrs.)

85.Check for blue math of bearing
surfaces- both flat and curved surfaces
by wit worth method. (5 hrs.)83.
Scrap surfaces- both flat and curved
surfaces by wit worth method. (5 hrs.)

Simple scraper- flat, half round,
triangular and hook scraper and
their uses. Blue matching of
scraped surfaces (flat and curved
bearing surfaces). Testing scraped
surfaces: ordinary surfaces without
a master plate. (04 hrs.)

86. File and fit combined radius and angular
surface (accuracy + 0.5 mm), angular
and radius fit. (15 hrs.)

87 . Locate accurate holes & make accurate
hole for stud fit. (2 hrs.)

88. Fasten mechanical components / sub-
assemblies together using screws, bolts
and collars using hand tools. (5 hrs.)

Vernier micrometer, material, parts,
graduation, use, care and
maintenance. Calibration of
measuring instruments.

Introduction to mechanical fasteners
and its uses.

Screw thread micrometer:
Construction, graduation and use.
(05 hrs.)

89. Make sliding fits assembly with parallel
and angular mating surface.
(£0.04 mm) (21 hrs.)

Dial test indicator, construction,
parts, material, graduation, Method
of use, care and maintenance.
Digital dial indicator. Comparators-
measurement of quality in the
cylinder bores. (05 hrs.)

Professional
Skill 95 Hrs;

Professional
Knowledge
15 Hrs

Produce
components
involving different
operations on lathe
observing standard
procedure and
check for accuracy.
[Different
Operations -
facing, plain
turning, step
turning, parting,
chamfering,

90. Lathe operations-

91. True job on four jaw chuck using knife
tool. (5 hrs.)

92. Face both the ends for holding between
centres. (06 hrs.)

93. Using roughing tool parallel turn £ 0.1
mm. (06 hrs.)

94 Measure the diameter using outside
caliper and steel rule.(1 hr.)

Safely precautions to be observed
while working on a lathe, Lathe
specifications, and constructional
features. Lathe main parts
descriptions- bed, head stock,
carriage, tail stock, feeding andthread
cutting mechanisms. Holding of job
between centres, works with catch
plate, dog, simple description of a
facing and roughing tool and their
applications. (04 hrs.)

(xvil)




shoulder  turn,
grooving, knurling,
boring, taper
turning, threading
{external 'V' only)]
CSC/NO110

95.Holding job inthree jaw chuck. (2 hrs.)

96.Perform the facing, plain turn, step
turn, parting, deburr, chamfer-corner,
roundthe ends, and use form tools.
(08 hrs.)

97 Shoulderturn: square, filleted, beveled
undercut shoulder, turning-filleted under
cut, square beveled. (08 hrs.)

98.Sharpening of -Single point Tools.
{1hr)

Lathe cutting tools- Nomenclature
of single point & multipoint cutting
tools,

Tool selection based on different
requirements and necessity of
correct grinding, solid and tipped,
throw away type tools, cutting
speed and feed and comparison for
H.S.&., carbide tools. Use of
coolants and lubricants. (03 hrs.)

99. Cut grooves- sguare, round, 'V' groove.
(08 hrs.)

100. Knurl the job. (1 hr.)

101. Bore holes -spot face, pilot drill,
enlarge hole using boringtools. (9 hrs.)

Chucks and chucking the
independent four-jaw chuck.
Reversible features of jaws, the
back plate, Method of clearing the
thread of the chuck-mounting and
dismounting, chucks, chucking
true, face plate, drilling - method of
holding drills in the tail stock, Boring
tocls and enlargement of holes.
(02 hrs.)

102. Tumtaper (internal and external). (10
hrs.)

103. Turntaper pins. (S hrs.)

104 Turn standard tapers to suit with
gauge. (5 hrs.)

General turning operations- parallel
or straight, turmning. Stepped turning,
grooving, and shape of tools for the
above operations. Appropriate
method of helding the tool on tool
post or tool rest, Knurling: - tools
description, grade, uses, speedand
feed, coolant for knurling, speed,
feed calculation.

Taper - definition, use and method
of expressing tapers. Standard
tapers-taper, calculations Morse
taper. (03 hrs.)

105. Turn taper (internal and external).
(10 hrs.)

106. Turntaper pins. (5 hrs.)

107. Turn standard tapers to suit with
gauge. (5 hrs.)

Screw thread definition - uses and
application. Square, worm,
buttress, acme ( nonstandard-
screw threads), Principle of cutting
screw thread in centre lathe -
principle of chasing the screw
thread - use of centre gauge,
setting tool for cutting internal and
external threads, use of screw
pitch gauge for checking the screw
thread. (03 hrs.)

(eviii)




Professional
Skill 63 Hrs;

Professional
Knowledge
12Hrs

Plan & perform
simple repair,
overhauling of
different machines
and check for
functionality.
[Different Machines
- Drill Machineg,
Power Saw, Bench
Grinder and
Lathe]N/A

108.Simple repair work: Simple
assembly of machine parts from
blueprints. (10 hrs.)

109 Rectify possible assembly faults
during assembly. (14 hrs.)

110.Perform the routine maintenance with
check list (08 hrs.)

111.Monitor machine as per routine
checklist (3 hrs.)

112.Read pressure gauge, temperature
gauge, oil level (1 hr.)

113.Set pressure in pneumatic system
(2hrs.)

Maintenance

-Total productive maintenance
-Autonomous maintenance
-Routine maintenance
-Maintenance schedule

-Retrieval of data from machine
manuals Preventive maintenance-
objective and function of Preventive
maintenance, section inspection.

Visual and detailed, lubrication
survey, system of symbol and
colour coding. Revision, simple
estimation of materials, use of
handbooks and reference table.
Possible causes for assembly
failures and remedies.

Installation, maintenance and
overhaul of machinery and
engineering equipment (10 hrs.)

114. Assemble simple fitting using dowel
pins and tap screw assembly using
torque wrench. (15 hrs.)

Assembling techniques such as
aligning, bending, fixing, mechanical
jointing, threaded jointing, sealing,
and torqueing. Dowel pins: material,
construction, types, accuracy and
uses. (02 hrs.)

(%)







Capital Goods & Manufacturing

Fitter - Safety

Exercise 1.1.01

Importance of trade training, list of tools & machinery used in the trade

Objectives: At the end of this exercise you shall be able to

» identify the tools and equipment used in fitter section

* record the names of tools, do’s and don’t of each tool

* record the names of the industries where the fitters are employed.

2)

MRRNN

7

16)

|

FI20N1101H1
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Job Sequence

Instructor shall display all the tools and
equipmentin the section and brieftheir names,
uses and the safety point to be observed for
each tool and equipment.

« Trainees will note down all the displayed tools names,
uses and the precaution to be cbserved while working
with each tool.

+ Recorditin Table 1.
» Get it checked by the instructor.

Table 1

Sl.No | Name of tool/equipment

Uses Precaution to be observed
{Do’s and Don’t)

10

11

12

13

14

15

16

Instructor shall brief the role of a fitter in industries. Emphasis more on the assembly shop by providing
the names of the private and public sector industries, where the fitters are largely employed. Ask the
trainees to note down the names of the industries.
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Capital Goods & Manufacturing Exercise 1.1.02
Fitter- Safety

Safety attitude development of the trainee by educating
them to use personal protective equipment (PPE)

Objectives: At the end of this exercise, you shall be able to

+ identify personal protective devices Scan the QR Code to view
» interpret the different types of personal protective devices. the video for this exercise
Fig 1

(1)

@

2
(5)
A.
oY
&R
(8)

(4)

4

(3)
(6)
C))

7

FI20N1102H1

Job Sequence

* Read and interpret the visuals of personal protective

equipment on real devices or fromthe charts, The instructor shall display the different types

of personal protective equipmentor charts and
» |dentify and select personal protective equipment used explain how to identify and select the PPE

for different types of protection. devices suitable for the work and ask the
trainees to note down the hazards and type of

* WWritethe name ofthe PPE andthe corresponding type Srotection e Table 1)

of protection and the hazards in table 1.
The instructor shall demonstrate how to wear
and remove the all the PPE’s.

Ask the trainees to practice it.




TASK 1:

Table 1

S.No.

Name of the PPE

Hazards

Type of protection

Get it checked by your instructor.

CG & M: Fitter - (NSQF - Revised 2022) - Exercise 1.1.02




Capital Goods & Manufacturing Exercise 1.1.03
Fitter - Safety

First aid method and basic training

Objectives: At the end of this exercise, you shall be able to

» provide first aid for chocking, wound, burn, bites and sting on human.

» take care a person with, eye injury, nose bleeding, diabetes, heat exhaustion
by first aid treatment

» give first aid treatment to person with heat stroke.

the video for this exercise

Job Sequence

TASK 1: Chocking

_ _ + Stand behind them and slightly to one side. Support
+ Severechoking: back blowsand abdominalthrusts as their chest with 1 hand. ..

shown in Fig 1. _ _
»  Give uptodsharpblows betweentheir shoulder blades

with the heel of your hand. ...

Fig 1
+ Check if the blockage has cleared.

+ If not, give up to 5 abdominal thrusts.

CHOCKING

FI20N1103H1

TASK 2: Wound (Fig 2 to 3)

The first step in care of a wound is to stop the bleeding. + Dress the wound with cotton bandage (Fig 2)

» Locate the source of the bleeding.

Fig 2

+  Washyour hands and, when possible, wear gloves or
use a barrier between you and the wound.

+ Remove any loose debris.

+  Apply direct pressure onwound (Fig 1)

Fig 1




TASK 3: Burns (Fig 1, 2, 3)

TASK 4: Bites and Stings (Fig 1,2,3)

Fig 1 Fig 3 B\
|
f
£
e
.
Treating minor burns
Fig 2

+ Coolthe burn.

+ Removerings orothertightitemsfromthe burned area.
+ Don't break blisters.

+  Apply lotion.

+ Bandagetheburn.

+ Ifneeded, take a nonprescription painreliever, suchas
ibuprofen (Advil, Motrin IB, others), naproxen sodium
(Aleve) oracetaminophen (Tylenol, others).

Fig 1

Fig 3

Fig 2

+ Stopthewoundfrom bleeding by applying direct pressure
with a clean, dry cloth.

+ Wash the wound. ...
« Apply an antibacterial ointment to the wound. ...
+ Putona dry, sterile bandage.

« Ifthe bite is on the neck, head, face, hand, fingers, or
feet, call Doctor right away

CG & M: Fitter - (NSQF - Revised 2022) - Exercise 1.1.03



TASK 5: Eye Injury (Fig 1 & 2)

Fig 1 p—— Fig 2

+ Ask patient to look up. + If unsuccessful, wash eye with sterile saline or clean
+ Draw lower eyelid down. If object visible, remove with water.

corner of moist cloth. + If still unsuccessful, cover injured eye only and seek
+ Ifnotvisible, pull upper lid down. medical aid.

TASK 6: Nose Bleedings (Fig 1 & 2)

Fig 1

301

NOSE BLEED

FI20N110

FI2ON110302

+ Makea patientto sitstraightand bendforwardthe head

portion only( This will reduce blood pressure in the _ _
Veins of your nose) +  Topreventre-bleeding, don't pick orblowyournose and

don't bend downforseveral hours.

+ Askthe patient to breathe out from the nose.

+ Ifre-bleeding occurs, go through these steps again.
+ Pinch the nose to take out the blood in the nose.

Fig 1 Fig 2
+ Followthe Basic First Aid Planto assess the casualty. + Ifmedical aid is delayed give sugar every 15 minutes.
+ Give high-energy foods orsugar. + The casualty will recoverquickly if low blood sugar level

: : _ _ is the cause.
+ Only give food if the casualty is conscious.

CG & M: Fitter - (NSQF - Revised 2022) - Exercise 1.1.03



TASK 8: Heat Exhaustion (Fig 1 to 2)

Fig 1

Heat Exhaustion

Rest in a cool place. Getting intc an air-conditioned
building is best, but at the very least, find a shady spot
or sit in front of a fan.

Drink cool fluids. Stick to water or sports drinks.
Try cooling measures.

Loosenclothing.

Fig 2

FI20N1103vZ

TASK 9. Heat Stroke

Put the person in a cool tub of water or a cool shower.
Spray the person with a garden hose.

Sponge the person with cool water.

Fan the person while misting with cool water.

Place ice packs or cool wet towels on the neck and
armpits.

Cover the person with cool damp sheets.

HEAT STROKE

FI2ON103W1

TASK 10: Resuscitate a victim who is under cardiac arrest by (CPR) cardio pulmonary resuscitation

In cases where the heart has stopped beating,
you must act immediately.

Check quickly whether the victim is under cardiac
arrest,

Cardiac arrest could be ascertained by the
absence of the cardiac pulse in the neck
(Fig 1), blue colour around lips and widely
dilated pupil of the eyes.

Fig1

FINT103JD

Lay the victim on his back on a firm surface.

Kneel alongside facing the chest and locate the lower
part of the breastbone. (Fig 2)

Fig 2

FIN1108JE

Place the palm of one hand on the centre of the lower
partofthe breastbone, keeping yourfingersoffthe ribs.
Cover the palm with your other hand and lock your
fingers together as shown in Fig 3.

CG & M: Fitter - (NSQF - Revised 2022) - Exercise 1.1.03




Fig3

FIN1103JF

+  Keepingyourarms straight, press sharply downonthe

lower part of the breastbone; thenrelease the pressure.
(Fig4)

Fig 4

FIN1103JG

Repeat step above, fifteentimes atthe rate of atleast
once persecond.

Check the cardiac pulse. (Fig 5)

Fig5

FINT103JH

Move back to the victim’'s mouth to give two breaths
(mouth-to-mouth resuscitation). (Fig 8)

FigB

FIN1103J1

Continue with another 15 compressions of the heart
followed by a further two breaths of mouth-to-mouth
resuscitation, and so on, check the pulse at frequent
intervals.

Assoonasthe heartbeatreturns, stopthe compressions
immediately but continue with mouth-to-mouth
resuscitation until natural breathing is fully restored.

Place the victim in the recovery positicn as shown in
Fig 7. Keep him warm and get medical help quickly.

Fig7

FIN1103JJ

Other steps

Send word for a doctor immediately.

Keep the victim warm with a blanket, wrapped up with
hot water bottles or warm bricks; stimulate circulation
by stroking the insides ofthe arms and legstowardsthe
heart.

CG & M: Fitter - (NSQF - Revised 2022) - Exercise 1.1.03



Capital Goods & Manufacturing
Fitter - Safety

Exercise 1.1.04

Safe disposal of waste materials like cotton

waste, metal chips / burrs etc.

Objectives: At the end of this exercise you shall be able to
* identify and segregate the waste material in workshop
* arrange the waste material in different bins.

Scan the QR Code to view
the video for this exercise

Fig 1

METAL CHIPS

FIN104H1

METAL CHIFS

FINT104H2

Job Sequence

» Separate the cotton waste.

+ Collectthe chips by hand shovelwith the helpof brush.
(Fig.2).
« Cleanthe floor, if oil is spilled.

Separate the cotton waste material and store it in the
bin providedto store the waste cotton material. (Fig.2)

Similarly store the each category of metal chip in
separate bins.

Do not handle the chip by bare hand

Each bin should have name of the material.

There may be different metal chips. So separate
the chip according to metal.

Identify the material given in fig 1 and fill in table 1

Table1

S. No. Name of the material

O B W MN| =

10




Capital Goods & Manufacturing Exercise 1.1.05
Fitter - Safety

Hazard identification and avoidance

Obijectives: At the end of this exercise you shall be able to
» identify the occupational hazards
» suggest suitable methods to avoid occupational hazards.

Fig 1

@ WORKING BARE FOCT IN CHIPPING METAL SURFACE WITH
SHOP FLOOR MUSHROOM HEAD CHISEL

o LIFTING A LOAD WHILE PEOPLE
I WORKING NEARBY

%%’

/@ o LIFTING LOAD WITH
WITH OUT DAMAGED SLINGS

WEDGE Aﬁaﬂ

-

@ USING FILE WITHOUT HANDLE

-

STRIKING ON CHISEL HEAD WITH BALL
PEIN HAMMER WITHOUT WEDGE

o NO OBSTACLE WHILE
MOVING THE LOAD

STANDING BELOW A

SUSPENDED LOAD
A
s
et
g
KEEPING SCRIBER SHARP @ CHIPPING ON METAL SURFACE =
EDGE OPEN IN POCKET WITHOUT SAFETY GOGGLES é
L

el
b



Job Sequence

The instructor shall emphasisetheimportance ~ ldentiihetype alhazaras,

of hazard and avoidance to the students and « Name the hazards against their names.

insist them to follow properly. + Recordthe hazards and avoidance in Table 1.

« Study the drawing of industrial hazards.

Table 1

S. No. Identification of hazards Avoidance

10

+ Get it checked by your instructor
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Capital Goods & Manufacturing
Fitter - Safety

Safety sign for danger, warning,
caution and personal safety message

Objectives: At the end of this exercise you shall be able to
+ identify the basic categories of safety sign
» record the meaning of safety sign in the table given.

Exercise 1.1.06

Scan the QR Code to view
the video for this exercise

Fig 1

(11) (12)

@ @ A\
OO

(15) {16)

(19

(13) (14}

(7

20}

FI20N11D8H1

Job Sequence

Instructor shall provide various safety signs,
chart categories and explain their meaning,
description. Ask the trainee to identify the sign
and record in Table 1.

Identify the safety sign from the chart.
Record the name of the category in Table 1.

Mention the meaning description of the safety signin
Table1.

13



Table 1

Fig. No.

Basic Categories/Safety sign

Meaning - description

10

11

12

13

14

15

16

17

18

19

14

Get it checked by your instructor.
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Capital Goods & Manufacturing
Fitter - Safety

Exercise 1.1.07

Preventive measures for electrical accidents
and step to be taken in such accidents

Objective: At the end of this exercise you shall be able to
+ adopt preventive measures to avoid electrical accidents

» take care of a person with electrical accident.

Scan the QR Code to view
the video for this exercise

Note: The instructor shall arrange suitable electrical Safety poster/chart/slogan appropriate to this

exercise

Preventive measures for electrical accidents

* Nevertouch any electrical apparatus /machinery with
wet hands or while standing in water.

» |fyougetatingle orshockwhentouching any electrical
item, a sink, tub, or otherwet area, turn off the powerat
the main panel and immediately call an electrician.

» [Don't use damaged or broken cords/ wires or plug in
anything with a missing prong.

*  Whenunplugging, don't pullthe cord; pull it by the plug.

» [Don't overload sockets; use a power extension board
with a safety switch.

» Know the locationand howto operate shut-off switches
andforcircuit breaker panels. Use these devicestoshut
off equipment in the event of a fire or electrocution.

» Avoid for water or chemical spills on or near electrical
equipment. Wear rubber shoes in wet areas.

» Cover unused outlets and keep metal objects away
from outlets. you should always take extra care to
ensure that you do not come into contact with the
exposed live wires as this runs the risk of shock and
burns.

* Putanoctice nearby to the appliance toinform others of
the dangerandtoensurethatitis protected untilyouare
able to schedule repairs.

» Usesafework practices every time electrical equipment
is used.

» All electrical installations regardless of whether at
home orin the workplace, must be grounded, whichis
otherwise known as earthingtotrackdownany excess
electricity, the most effective route to return to the
ground without posing any safety risks.

* |t is safe to work on the electrical equipment that is
pluggedinwith only dry hand and wear non-conductive
gloves andinsulated-soles shoes.

» Disconnectthe device fromthe source inthe period of
service or maintenance of the device.

+ Disconnectthe powersource before servicingorrepairing
electrical equipment.

* Allelectrical cords should have sufficient insulation to
prevent direct contact with wires.

* Inalaboratoryfvorkshop it is particularly important to

check all cords before each use, since corrosive
chemicals or solvents may erode the insulation.

» Damaged cords should be repaired or taken out of

service immediately, especially in wet environments
such as cold rooms and near water baths.

» Keepawayfromthe energizedor loadedcircuits Arcing,

sparking, or smoking from the equipment

» [fthedevice interactswithwateror cther liquidchemicals,

equipment must be shut off power at the main switch or
circuit breakerand unplugged.

» [fanyindividual comesincontactwitha live electricline,

do nottouchthe individual or equipment/source/cord;
disconnect the power source fromthe circuit breaker or
pull out the plug using a leather belt.

» always stay at least ten feet away from the overhead

power lines, carry highest voltage, which means that
should anyone come into contact withthem, thereis a
significantrisk of notonly electrocution but also severe
burns.

First Aid for Accidental Electric Shock Victims (Fig 1)

Fig 1 RESTLESS OR IRRITABLE , LOSS CF CONSCIOUSNESS
POSSIBLE CONVULSIONS

IRREGULAR HEARTBEAT
OR CARDIAC ARREST

SWOLLEN TONGUE
MAY OBSTRUCT AIRWAY

EXIT BURN

VISION
PROBLEMS
DIFFICULT BREATHING CR
RESPIRATORY ARREST

ENIRr BB MUSCLE TENDERNESS

AND POSSIBLE TWITCHING

FIZON1107X1

* Ensure thatyouare taking sufficient safety precaution

to protect yourself before going to help the other person
met with accidental electric shock.

» Talktothe personandaskloudly, "Are you OK?" make

him feel comfortable.

15



Checkforventilationand airways; clearobstructionand
provide freshair flow.

Checkforsigns of normal breathing; cbserve breathing.
If not breathing normally, begin CPR

Unplugthe appliance orturn offthe power at the control
panel.

Ifyou can'tturn offthe power, use a dry wooden piece,
like a broom handle, dry rope or dry clothing, to
separate the victim fromthe electrical contact / power
source.

Do not try to move the victim touching a high voltage
wire; Call for emergency help/immediate superior for
assistance.

Unconscious victims should be placed on their side to
allow drainage of fluids; Keep the victim lying and
observe for the symptoms shown in Fig.1

Do not move thevictimif there is a suspicionof neck or
spine injuries call for the ambulance service.

If the victim is not breathing, apply mouth-to-mouth
resuscitation. If the victim has no pulse, begin
cardiopulmonary resuscitation (CPR). Then cover the
victim with a blanket to maintain body heat, keep the
victim's head low and get medical attention.

First Aid for Accidental Electrical Burn Victims

Electrical burns vary in severity depending upon the
following conditions
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how long the victim is in contact with the electric
current;

the strength of the current flow;
the type of current AC or DC; and
the direction of the current takes through the body.

Observe the person, if the person is conscicus and
there are no signs of shock (such as being cold,
clammy, pale and having a rapid pulse)

Do neot apply grease or oil to the burn.
Cover the burn with a dry, sterile dressing.

There may be more than one area burned.

If the perscon has electrical burn, check for shock and
follow the outlined points shown in Fig.2

Fig 2

COOCL WITH RUNNING WATER

&

COVER THE BURN

CALL EMERGENCY ASSISTANT

FI20N1107X2

Keep the victim from getting chilled; Seek medical
attention as soon as possible.

Accidental Electrical Fire

Keepflammable materials away: Electrical appliances
oroutlets that come into contact withflammable materials
that may trigger a fire.

Inspect electrical wiring: Have your electric wiring
checkedto prevent electrical fires. Wiring does not last
forever, soitisa goodideato have yourwiring checked

Be wary of certain appliances: If an appliance blows a
fuse, trips a circuit, or sparks while being used, unplug
the appliance immediately, and checkto see ifit needs
to behave it repaired orreplaced.

Check Switches or outlets that are hot to touch and/or
emit an acid odour; Inspect and repair outlets and
switches.

In case of electrical fire, use only CO, type of Fire
extinguisher.
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Capital Goods & Manufacturing
Fitter - Safety

Uses of fire extinguishers

Objectives: At the end of this exercise you shall be able to

» select the fire extinguisher according to the type of fire
» operate the fire extinguisher

» extinguish the fire.

Exercise 1.1.08

Scan the QR Code to view
the video for this exercise

Fig 1

INFORMING ABOUT FIRE

FIRE EXTINGUISHER

FI20N1108H1

Job Sequence

Extinguishing fire °

Analyze and identify the type of fire. Refer Table1.

» Alert people surrounding by shouting fire, fire, fire.

* |nformfire service or arrange to inform immediately.

All fire extinguisher are labelled to indicate
which class of fire they are designed to combat.

*  Openemergency exist and ask them to go away.
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Table1

Class 'A' Wood, paper, cloth, solid material

Class'B Oil based fire (grease, gasoline, oil) &
liguefiable solids

Class'C' Gas and liguefied gases

Class'D' Metals and electrical equipment

Assume the fire is 'B' type (flammable
liquefiable solids)

* Select CO, (carbon dioxide) fire extinguisher

* Locate and pick up CQ, fire extinguisher. Check for its
expiry date.

¢ Break the seal.

Stand back: Face the fire and keep your back to the exit
stay between six and eight feet away from flame.

Operator: Operate the fire extinguisher

Most of the fire extinguisher operator the same
basic way stand six to eight feet away from
the fire and remember to PASS - PULL - AIM -
SQUEEZE - SWEEP.

PULL the pin: This will allow you to discharge the
extinguisher. (Fig 1)

AlM at the base of fire: If you aim at the flames (Which is
frequently the temptation). The extinguishing agent will fly
right through and do no good. (Fig 2)

Sqgueeze the top handle or lever: This depress a button
that releases the pressurised extinguishing agent in the

: 5 : SQUEEZE THE
extinguisher. (Fig 3) LEVER

Sweep from side to side until the fire is completely put off.
Start using the extinguisher from distance away. Then move
forward. Once the fire is put off keep on eye on the area
incase re-ignite. (Fig 4)

@

PULL THE PIN

HOW TO USE FIRE EXTINGUISHER

@

AlM AT THE
BASE OF FIRE

SWEEP SIDE

FI20N1108.1
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Capital Goods & Manufacturing Exercise 1.1.09
Fitter - Safety

Practice and understand precautions to be followed while working in fitting
jobs

Objective: At the end of this exercise, you shall be able to
* record the precaution to be followed while working in fitting jobs.

Fig 1

METAL CHIFS SPREAD ON SHOP
FLOOR NEAR DRILLING MACHINE

OIL SPILLS ON SHOP FLOOR
AND WORK TABLE

HANDLING HOT JOBS
WITHOUT GLOVES

MACHINE RUNNING . CHANGING THE BELT WHEN THE
WITHOUT BELT GUARD

SPINDLE |8 ROTATING

@ CHIPPING ON METAL WITHOUT

CHIPPING WITH BLUNT CHISEL CHIPPING SCREEN
ON METAL SURFACE

GRINDING A FLAT CHISEL IN SIDE
WAYS OF GRINDING WHEEL

STRIKING ON VICE HANDLE WITH
HAMMER TO GRIP THE WORK PIECE

FI20N1-108H1
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Job Sequence

The instructor shall guide and demonstrate the
students to practice and understand precautions
to be followed while working in fitting jobs.

Table 1

Recordthe precautions to be followedwhile working in
fitting job in Table 1

Fig. No.

Description

Record precautions to be followed
while working in fitting job

10

20

Fill up and get it checked by your instructor.
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Capital Goods & Manufacturing Exercise 1.1.10
Fitter - Safety

Safe use of tools and equipment used in the trade

Obijective: At the end of this exercise, you shall be able to
» record the safety points while using the fitter trade tool and equipment.

11 21 31 41 ‘sl ‘&l ‘7l '8l & 110 111 112 113 114" 15
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Job Sequence

The instructor shall emphasise the students + Recordthe precautionsto be followedwhile working in
about the safe use of tools and equipmment fitting jobin Table 1

used in trade and guide them to record the
safety points

Table 1

Fig. No. Description Record precautions to be followed
while working in fitting job

« Fillup and get it checked by your instructor.
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Capital Goods & Manufacturing Exercise 1.2.11
Fitter - Basic Fitting

Identification of tools and equipments as per desired specifications for
marking & sawing

Objectives : At the end of this exercise you shall be able to
+ identify the marking tools used in fitting shop

» identify the sawing tools used in fitting shop

» record the names of tools in table.

/1

.’Fl‘ifﬂﬂﬂllflfﬂffﬂﬂéFilﬂ"#if"[f[fﬂﬂﬂfi’#lfﬂ./"
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Job Sequence

Instructor shall display all the tools and « Trainees will note down all the displayed tools names.

equipments in the section and brief their + Recorditintable 1.
names, uses and the working condition of each

tool and equipment « Get it checked by the instructor.

Table 1

Fig. No. Name of the tool Remarks

10

1

12

13
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Capital Goods & Manufacturing Exercise 1.2.12
Fitter - Basic Fitting

Selection of material as per application

Obijectives : At the end of this exercise you shall be able to
» select the material for engineering application
» record it in the table.

Job Sequence

+ Trainees will determine the type of material used
for the purpose mentioned in the table.

+ Recorditintable 1.

+ Get it checked by the instructor.

Table 1
S.No. Part Name Material used for manufacturing
1 Vernier Caliper
2 Scriber
3 Hacksaw blade
4 Protective coating on lron and steel
5 Wormwheels, Gears
6 Casting of guns
7 Bell
8 Machine Bed casting
9 Die block, hand tools
10 High speed steel
1 Bolts and nuts
12 Surface plate
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Capital Goods & Manufacturing Exercise 1.2.13
Fitter - Basic Fitting

Visual inspection of raw material for rusting, scaling, corrosion etc.

Objectives: At the end of this exercise you shall be able to
» yvisual inspection of raw material for rusting
» scaling and corrosion.

Fig.1 Rusted components

Fig.3 Scaled part

Job Sequence

; - +  QOhbservethe given rawmaterial
Instructor shall arrange to display various

section of raw metals with rusting, scaling + Identify the formation of materials for rusting,
corroded conditions and without any defects, corrosion and scaling
Differentiate with one another » Recordthe appearance of the defects in Table1. Get

: o it checked by the instructor
Ask the trainees to record it in the table

Table 1
S.No. Defects on raw material Brief the Appearance
1 Scaling
2 Corrosion
& Rusted
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Capital Goods & Manufacturing Exercise 1.2.14
Fitter - Basic Fitting

Marking out lines, gripping suitably in vice jaws, hacksawing to given
dimensions

Objectives : At the end of this exercise you shall be able to
* mark out lines using jenny caliper

* hold the job in bench vice

» cut along marked lines.

75
TASK -1
&0
45
30
15
I
\ \ | |
8 \ \ | |
8 \ \ | |
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TASK -2
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10
Lo
20 20
60
1 B0 x ISF10- 60 5 Fed10 PRE - MACHINED - TASK -2 1.2.14
1 76 ISF10-75 = Fe310 PRE - MACHINED = TASK-1 1.2.14
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROGJECT NO. PART NO. EX. NO.
MARKING AND SAWING
—-—' CODE NO. FIN1214E1
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Job Sequence

TASK 1: Marking and hacksawing
» Check the pre - machined size of 75x75x10 mm using
steel rule.

*  Apply marking media cellulose lacquer evenly on the
surface of the Job.

« Place the job inlevelling plate.

« Set the measurement 15 mm in Jenny caliper using
steel rule.

» Draw parallel line of 15 mm to the side "AB" with the
help of Jenny caliper as shown in Fig 1.

«  Similarly, Set 30 mm, 45 mm and 60 mm and draw
Parallel lines to "AB". (Fig 1).

Punchwitness marks on hacksawing lines using a dot
punch and a ball pein hammer Fig.3

Fig 3

A | ‘ D

FIN1214H3

Fig 1

A | ‘ D

B c

FIN1214H1

+ Set the measurement 20 mm in jenny caliper using
steel rule.

+ Draw parallel line to side "AD" using Jenny caliper.

+  Similarly, set 30 mm, 40 mm and 50 mm and draw
parallel lines to side "AD" as shown in Fig 2.

Fig 2

(]

FIN1214H2

Hold the Job firmly in Bench vice, keeping side "AD"
parallel to vice Jaws.

Select 1 mm pitch Hacksaw blade, fix the blade in
hack saw frame, pointing teeth inthe forward direction.

Tighten the blade to the required tension with the wing
nut.

File a notch at the point of hacksawing to avoid
slippage of the blade.

Start cutting with a slight downward pressure using
Hacksaw.

Saw along the lines up to punch marks.
Apply pressure in the forward stroke.
Release the pressure in the return stroke.
Use full length of the blade while sawing.

Check the size with steel rule.

TASK 2: Marking and hacksaw cutting

+ Check the pre-machined size of 60x60x10mm using
steelrule.

+ Apply marking media cellulose lacquer evenly on the
surface of the Job.

+ Place the job on levelling plate.

* Set the measurement 20 mm in Jenny caliper using
steel rule.

* Draw parallel line of 20 mm to the side "AB" using
jenny caliper Fig.1

+ Similarly, with the same setting of the dimension 20
mm in Jenny caliper, draw parallel lines to "BC", "CD",
and "AD". As shown in Fig 1.

Fig1 A

o
2]
FIN1214.01
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+ Punch witness marks on the profile of Job using a
dot punch and a Ball peen hammer as shown in Fig 2.

Fig 2 A D

FI2ON1214J2

+ Hold the Job firmly in Bench vice, keeping side "AD"
parallel to vice Jaws. (Fig 3)

« Start cutting on side "AD", cut the line 1 to 2 upto the
marked length 20 mm in right side. Fig.3

Fig3 ACK SAWING LINE

METAL TO BE REMOBED
BY HACKSAWING

FIN1214J3

Ensure that half of the punch marks to be visible
while sawing.

Skill Sequence

Measuring with a steel rule

In the same setting, without changing the position of
the job cutthe line 3 to 4 upto the marked length 20mm
in left side as shown in Fig 3.

Similarly, turn the job and cutthe line5to 4, 6to 7, 8
to7, 9tc 10, 11 to 10 and 12 to 2 as shown in Fig 4.

Fig 4

o
©
FIN1214.J4

After sawing profile of the Job shown in fig 5, check the
size with steel rule.

Figs
3 1
4 2
5 12
6 "
7 10
[
7
g a9 N
F4
™

Obijective: This shall help you to
» measure the length or a part of a length of objects.

Place the rule either directly on to the length to be
measured or at right angle to the reference plane.

Use a contact face, if possible and read off measurements
by looking at the steel rule directly. (Fig.1)

CG & M - Fitter (NSQF - Revised 2022) : Exercise 1.2.14

MARKED OFF INTO
STATUTORY UNITS OF
MEASUREMENT

FI20NA 214K1
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Measure with a rule starting off from the 1cm line if the
edge of the rule is worn out or damaged. (Fig.2)

Fig 2

FINT214K2

The rule must be held parallel to the edge of the work as
otherwise the measurement will not be correct. (Fig.3)

Fig 3

CORRECT METHOD

nnnnnnnnnn

WRONG METHOD /

FIN1214K3

Always keep the steel rule away from the cutting tools to
avoid scratches/damages.

Marking lines parallel to the edge of the job

Objective: This shall help you to
» mark parallel lines using a jenny caliper.

Apply marking medium on the surface to be marked.

Set the jenny caliper to the size to be marked (i.e.
dimension) with the help of a steel rule. (Fig.1)

Fig 1

GRADUATION

FIN1214X1

Transfer the set dimensionto the job. (Fig.2)

Punching the marked line

Fig 2

FIN1214X2

Incline slightly and move the jenny caliper with uniform
speed and marklines.

Make witness marks on the lines marked using a 60°
prick punch. The witness marks should not be too close
to one ancther.

Objective: This shall help you to
» punch the line using prick punch.

Place the job on levelling plate, such that marked lines
should be approximately perpendicular to the operator.

Hold the punch between the thumb and the first two fingers
of the hand where possible, rest the little finger and the
edge of your hand on the marked centre point as shown
inFig.1.

Bring up the dot punch in the vertical position and strike
with a ball peen hammer on the head of the dot punch
lightly.

Watch the point of the punch and strike its head with the
ball pein hammer Fig.2. This dot punch marks prevent the
wing compass leg from slipping while scribing curved lines
from the centre point.
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Fig 1

2. INCLINE THE PUNCH
S50 YOU CAN SEE
CLEARLY, TO LOCATE
THE POINT

1. POSITION THE PUNCH

FIN1214Y1

Sawing along a line

Fig 2
LINE UP
VERTICALLY
POSITION
FOR VERY
e LIGHT BLOW
ABOUT
40 mm

N,

HAND SUPPORT POINT

FIN1214Y2

Objective: This shall help you to
» cut along a straight line by hacksaw.

Clamp the job to be cut according to the cross-section for
sawing.

As far as possible hold the job in such a way that the flat
or long side can be cut rather than the edge. (Fig.1)

Fig 1

FIN1214Z1

In case the job has a profile (like steel angle), clamp the
job so that sawing can be done towards the cverhanging
end. (Fig.2)

Fig 2

FIN121422

Clamp the job as long as possible on the vice and make
sure that the marked sawing line is close to the side of
the vice jaws in order to achieve maximum firmness.

Tighten the jaws firmly to avoid tilting and shifting of the
job.

Whenever the section being cut shows chattering effect
orvibration, the clamping needs improvement.

Select the correct pitch blade for cutting.

Shorter the cutting section is, finer the blade pitch. Make
sure that atleast four teeth are cutting at a time.

Harder the material finer the blade pitch should be.

Fix the blade in such away that the teeth are in the direction
of cut. (Fig.3)

Fig3

DIRECTION
<] OO00 oFcur

DIRECTION OF
/ FRESSURE

TOOTH
SPACE

WORKPIECE

FIN124Z3

Tighten andtension the blade by hand using only the wing
nut.

CG & M - Fitter (NSQF - Revised 2022) : Exercise 1.2.14 31



Caution

Insufficient blade tension-cut will not be
straight.

Over tension-blade will break.

File a notch at the starting point on smooth
and hard jobs to avoid slipping of the hacksaw.
(Fig.4)

Fig4

Apply a little downward hand force as long as only a few
teeth are cutting. Press down only during forward (cutting)
stroke.

Use the full length of the blade in order to avoid early dulling
of the teeth in the middle portion of the blade.

Move the blade strictly in line with the marked direction.
Do not tilt the frame while sawing because bending ot the
blade can cause sudden breakage of the blade.

Resort to cutting from the opposite side in case the
deviation from the marked line is excessive.

Slow down the cutting while completing the
cut to avoid breakage of the blade and injury
to yourself.

FIN1214Z4
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Capital Goods & Manufacturing Exercise 1.2.15
Fitter - Basic Fitting

Sawing different types of metals of different sections

Objectives: At the end of this exercise you shall be able to
» cut different thickness of metals
» cut different sections of metals.

TASK 1 o
25 20 15
100
TASK 2
6
[
~r
/’ANGLE
N 10 12 18
40 100
TASK 3 PIPE |....—..2°
\% 5 R - - - . y
|\
IJ
20 20 15 10
@32 100
1 @232 x 3.2 -10015:1161 Fed10 05 3 1215
1 ISA 40x40x8 - 100 Al310 05 2 1.2.18
1 2125 - 100 = Co310 05 1 1.2.18
NC.OFF STCCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NC. EX. NO.
SCALE 1:1 TOLERANCE : H0.5mm TIME :
SAWING DIFFERENT TYPES OF METAL OF
@ E DIFFERENT SECTIONS CODE NO. FI20N1215E1
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Job Sequence

TASK 1: Sawing on round rod

Check the raw material using steel rule.

File the both ends of round rod to 100mm length.
Remove the burrs from the edges.

Apply marking media only where marking is required.
Place the round rod vertically on marking table.

Support the round rod using V block and mark the
hacksawing lines by marking block.

Punch witness mark on the sawing line with dot punch.
Hold the Job in bench vice.
Fix 1.8 mm pitch hacksaw blade in hacksaw frame.

File a notch at the point of cutting to avoid slippage of
the blade.

TASK 2: Sawing on steel angle

Mark and punch the sawing lines.

Hold the job in bench vice as shown in Figure.1
Fix 1.8 mm coarse pitch blade in hacksaw frame.
Cut along the sawing lines with hacksaw.

Check the size of the angles with steel rule

Start cutting with a slight downward pressure on round
rod using hacksaw.

Cut on the hacksawing line giving proper pressure on
forward and return stroke using full length of the blade.

Cutting movement should be steady while sawing on
round rod.

While finishing the cut, slow down the pressure to avoid
breakage of the blade and injury to yourself and cthers.

Check the size of the round rod with steel rule.

Selection of hacksaw blade

¢ For soft materials use 1.8 mm pitch blade
while sawing.

¢ For hard materials use 1.4 mm pitch blade
while sawing.

Caution

Select correct pitch blade according to the
shape and materials to be cut.

While sawing, two or more teeth of blade
should be in contact on metal section.

Fig 1

FIN1215H1

TASK 3: Sawing on pipe

Mark and punch the sawing lines.

Hold the job in bench vice as shown in figure.1
Fix 1.0 mm pitch blade in hacksaw frame

Cut along the sawing lines with hacksaw.

Turn and change the position of the pipe while hack
sawing

Caution

Avoid over tightening the pipe in the vice which
causes deformation.

Do not cuttoo fast.

Cut very slowand reduce pressure while cutting
through

34
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Skill Sequence

Hacksawing (holding-pitch selection)

Objectives: This shall help you to
* select blades for different metal sections

* hold different sections of workpieces for hacksawing.

Holding the workpiece

Position the metal to be cut according to the cross-section
for hacksawing.

As far as possible the job is held so as to be cut on the
flat side rather that the edge or the corner. This reduces
the blade breakages. (Figs 1,2 and 3)

Fig 1
d
&
z
8
™
Fig 2
MATERIAL
BEING CUT o
wn
&
z
a8
L
Fig 3

FIN121503

The selection of the blade depends on the shape and
hardness of the material to be cut.

Pitch selection

For soft materials such as bronze, brass, soft steel, cast
iron, heavy angles etc. use a 1.8mm pitch blade. (Fig 4)

L2

Fig4

MORE CHIP CLEARANCE

FIN1215J4

For tool steel, high carbon, high speed steel etc. use a
1.4mm pitch. For angle iron, brass tubing, copper, iron
pipe etc. use a 1mm pitch blade. (Fig.5)

EZZ%ZZI

Fig 5

FIN1215.5

TWO OR MORE TEETH ON SECTION

For conduit and other thin tubing, sheet metal work etc.
use a 0.8mm pitch. (Fig.6)

Fig 6

FIN1215)6

TWO OR MORE TEETH ON S8ECTION
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Hacksawing

Objectives: This shall helpyouto

» fix hacksaw blades by maintaining correct tension and direction

= cut metal pieces with a hacksaw.

Fixing of hacksaw blades

The teeth of the hacksaw blade should point in the direction
of the cut and away from the handle. (Fig.1)

Fig 1
DIRECTION

</ oFcur

DIRECTION OF

CHIFS

SAW TOOTH

FIN1215X1

The blade should be held straight, and correctly tensioned
before starting.

While starting the cut make a small notch. (Fig.2)

Fig2

Apply pressure only during the forward stroke. (Fig.3)

Fig 3 £, DIRECTION OF cuT
WITH PRESSURE

RETURN STROKE
WITHOUT PRESSURE

FIN1215X3

Atleast two to three teeth should be in contact with the
work while cutting. Select a fine pitch blade for thin work.
(Fig.4 &5)

Turm and change the position of the pipe while hacksawing.
(Fig.4 & 5)

FI20N1215%2

File V' notch using a triangular file.

The cutting movement should be steady and the full length
of the blade should be used.

Fig4

FIN1215X4

Normally, a coolant is not necessary while hacksawing
by hand. However, to saw in heavy stock intermittent
coolant to be applied.

Do not move the blade too fast. While finishing
a cut, slow down to avoid breakage of the
blade and injury to yourself and others.
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Capital Goods & Manufacturing Exercise 1.2.16
Fitter - Basic Fitting

Filing channel, parallel

Objectives : At the end of this exercise you shall be able to

* hold the job in a bench vice horizontally for filing

* file a flat surface with a flat bastard file

» check the flatness of the filed surface with a straight edge/blade of a try square
» check the parallelism with an outside caliper & steel rule.

75

Job Sequence

+ Mark 35 mm line on surface S, and S, parallel to
S, with a jenny caliper.

+ Check the stock size with a steel rule.

+ Hold the jobin bench vice, so that surface S,

comes on top. (Fig 1) + File the rib up to the marked line (Fig 2) and check

the size with steel rule.

Applyonlylimited clamping force sothatthe

ribs do not bend + Checkthe surface level with the straight edge.

+ Check the parallelism with an outside caliper and

- steel rule.
Fig1
o /
/ ﬁ
g B
=
o Su| g
=
» File the surface S, with a flat bastard file. =
« Checkthe surface level with straight edge/blade of
a try square.
1 BISLC 75-95 . Fe310 . & 1218
NO.CFF STOCK SiZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : #06mm | TIME:

CHANNEL PARALLEL

@ E CODE NO. FI20N1216E1
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Skill Sequence

Filing flat surface

Objective: This shall be help you to
» file flat

Check the height of the bench vice. (Fig 1) If the height
is more, use a platform and if it is less, select and use
anctherworkbench.

Fig 1

FiN1218H

Holdthe jobinthe benchvice withaprojectionof 5t 10mm
from the top of the vice jaw.

Select flat files of various grades and length according to
the

— size of the job
— quantity of metal to be removed
— material of the job.

Fig 2

FIN1218.2

Check whether the handle of the file fits tightly. Hold the
handle ofthefile (Fig 2) and push the file forward using your
right hand palm or left hand palm.

Hold the tip of the file accordingto the quantity of the metal
to be removed.

For heavy filing. (Fig 3)
For light filing. (Fig 4)
Forremovinglocal unevenness. (Fig5)

Forremovingthe local unevennessdraw filingcanalso be
done. (Fig 8) The same filing can also be done for fine
finishing.
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Startfiling by pushing the file uniformly duringthe forward
stroke and release the pressure during the return stroke.

Checking flathess and squareness

Continue giving strokes. Balance the pressure of thefile in
such a way that the file always remains flat and straight
over the surface to be filed.

Objectives: This shall help you to
* checkflatness
» checksquareness.

Checking flathess (Fig1)

Fig 1

FIN1216X1

Use the blade of the try square as a straight edge for
checking flatness.

Place the blade of the try square on the surface to be
checked in all directions so as to cover the entire surface.

Dothe checkingfacingthe light. Light gapwill indicate high
and low spots.

Checking squareness: Considerthe largefinishedsurface
asthereference surface. Ensurethatthe reference surface
is filed perfectly and is free from burrs.

Butt and press the stock against the reference surface.
(Fig2)

Bring down slowly (Fig 3) and make the blade touch the
secondsurface withwhichthe squarenessisto be checked.

Light gap will indicate the high and low spots.

Measuring with outside calipers

Objective: This shall be help you to
» select the right capacity caliper for measurement
» set the sizes both in firm joint and spring calipers

Fig 2

REFERNCE SURFACE

8TOCK

FIN1205¢

Fig 3

REFERNCE SURFACE

STOCK

FINTZ18XE

Scan the QR Code to view
the video for this exercise

» read the sizes by transferring them to a steel rule or other precision measuring devices as the case may be.

Outside calipers: Selectacaliper basedonthedimension
to be measured.

A 150mmcapacity outside caliper is able to measure sizes
from0-150mm.

Open out the jaws of the calipers until they pass clearly
over the dimension to be measured. The work must be
stationary when measuring the sizes. (Fig.1)

Place one point of the leg over the workpiece and get the
sense of feel of the other point of the leg.

Ifthere is clearance onthe other point of the leg, gentlytap
the back of one leg of the firm joint calipers on a wooden
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piece until it just slips from the external diameter of the

workpiece to give the right sense of feel’. (Fig. 2)

Fig 1

OPEN ANDSET —™
CALIPERS TO CLEAR
WORK

WORK MUST BE 3TATIONARY

FIN1216Y1

L{o]



Fig 2

D> > >

TAP GENTLY TO CLOSE CALIPERS

FIN1216Y2

Because the accuracy of reading the sizes depends
mainly uponthe sense of feel ofthe user, high care should
be exercised to get the correct feel’.

Inthe case of spring outside calipers, adjust the screw nut
so that the adjustment of the jaws just slips from the
external diameter of the workpiece to give the right sense
offeel. (Fig.3)

Whenyou have adjustedthe outside caliperforthe correct
feel’ transferthe measurementto a steel rule orany other
precision measuring instrument as the case may be.

Fig3

JAWS JUST TOUCHING WEIGHT OF CALIPERS

E SUFFICIENT TO PASS
JAWS OVER THE WORK

OBTAINING THE "FEEL"

FIN121BY3

Checking parallelism with outside caliper. (Fig 4)

Keepthe graduated steel rule onaflat surface and holdthe
point of one jaw firmly against the rule end. (Fig.4)

Fig4

=

READ MEASURMENT FROMRULE

FIN1216X4

Fig5

HOLD JAW FIRMLY
,‘ \ AGAINST RULE END
\ JAWS PARALLEL WITH
EDGE OF RULE
:" B
A |

FIN1216Y4

CHECKING THE DIMENSION

The point of one jaw must be placed cverthegraduation so
thatthe point of the other jaw is parallel with the edge of the
steel rule. (Fig 5)

Record the reading to an accuracy of £0.5mm.

Similarly take measurement at middle and atthe end. If all
the dimensions are equal then it is parallel.
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Capital Goods & Manufacturing Exercise 1.2.17
Fitter - Basic Fitting

Filing flat and square (rough finish)

Objectives: At the end of this exercise you shall be able to

* hold the job in a bench vice horizontally for filing

* file a flat surface

» check the flatness of filed job using straight edge/try square blade
* check the squarness of the job with trysquare.

N10
<
P
74 9
1 75 ISF 1075 = Fa310 - 1 1247
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : +0.5mm | TIME :
FITTING FLAT AND SQUARE

@E (ROUGH FINISH) CODE NO. FI2ON1217E1
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Job Sequence

Check the raw material size using steel rule.
Remove the scaling by flat rough file.

File side (A) with flat bastard file (fig 1)
Check the flatness by blade of a try square

File side (B) and maintain the squareness with respect
to side (A).

Similarly file side (C)

Check the squareness with a try square.

Punch the marked line using dot punch and ball pein
hammer

Set and file sides (D) and (E) to 74mm and maintain
squareness to all other sides.

Maintain (D) and (E) parallel to side (B) and (C) (Fig.2)

The side A,B and C are mutually perpendicular
to each other (Fig 1)

Fig 1

[

Fig2

f
/-®
\o

©\ )

FIN1217H2

FIN121TH1

+ Set Jenny caliper to 74 mm using steel rule

« Draw parallel lines of 74 mm from side (B) and (C)

42

Check the dimensions with a steel rule and squareness
with a try square

File surface (F) and maintain the thickness of 9mm
parallelism to side A.

Remove sharp edges. Apply little amount of oil and
preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.2.18
Fitter - Basic Fitting

Filing practice, surface filing, marking of straight and parallel lines with odd
leg caliper and steel rule

Objectives: At the end of this exercise you shall be able to
+ file and finish the flat to the required size

» mark lines using odd leg caliper

» punch the marked lines.

SQ 38

SQ 28 A‘\
1

o
=
Y
48 2
SIDE 'A'
38
B
5 /
S
[+=] o
5] <t
(fp
48 9
SIDE B'

NOTE: Use same material for both the markings (Side A & B)

1 50 ISF 10-50 7 Fe310 z 5 1.2.18
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : 0.5mm | TIME:
MARKING WITH ODD LEG CALIPER

E @ AND STEEL RULE CODE NO. FI20N1218E1

43




Job Sequence

Mark on side A

+ Check the raw material size using steel rule

+ File 3 sides mutually perpendicular to each other.
» Mark and file to size 48x48x9 mm.

+ Setb mmin odd leg caliper and draw parallel lines to
all sides (Fig 1)

Fig 1

FI20N1218H1

= Similarly, set10mm in odd leg caliper and draw parallel
lines to all sides. (Fig 2) Punch on the marked line.

Fig 2

FI20N1218H2

Mark on side B

+ Set 5 mmin odd leg caliper and draw parallel lines to
side AB, CD, CAand DB Fig 3.

Fig 4

A B

FI20M1218H3

« Set10 mm and draw parallel lines to side AB and CD.

+ Mark®d mmonline1and 2, 3and 4asshown inFig.4.

Fig 4

FI20N1218H4

« Join point 1 and 3, 2 and.4, and punch witness marks
as shown in Fig 4 & Fig 5.

*  Apply little oil and preserve it for validating the marking.

44 CG & M: Fitter (NSQF - Revised 2022) : Exercise 1.2.18



Capital Goods & Manufacturing Exercise 1.2.19
Fitter - Basic Fitting

Marking practice with dividers, odd leg calipers and steel rule (circles, arcs,
parallel lines)

Objectives: At the end of this exercise you shall be able to

* mark parallel lines with jenny caliper

» mark angular lines with a protractor and scriber

* mark arcs, circles and tangents with divider and scriber.

TASK1
R35
1
© 1
P~
@1z |
1— - I— o +
o™
; D {%
28 28 % 9
78 2 x 210
MARKING CURVES & CIRCLES
(By Jenny callper and divider)
TASK 2
0
g
17 40 L
78
MARKING TANGENTS & ARCS
NOTE: Use same material for both the tasks (side A & B)
1 80 ISF 10-80 - FE 310 - g 1218
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANGCE : :0.5mm | TME:
MARKING PRACTICE
E @ CODE NO. FI20N1219E1

45



Job Sequence

TASK1: Marking curves & circles
» Check the raw material size using steel rule
+ File the raw material to size 78x78x9 mm

«  Apply marking media cellulose lacquer on the surface
of the Job.

+ Set the dimension 13 mm in Jenny caliper and draw
parallel line as per drawing with reference to 'AB' Fig 1

+ Similarly, set the dimensions 26mm and draw parallel
line Fig 1

Fig 1 D c

78

26

43

78

FI20N1218H1

+ Set the dimension 11 mm in Jenny caliper and draw
parallel line as per drawing with reference to 'DA". Fig 2

« Similarly, set the dimensions 32 mm, 67 mmand draw
parallel lines. Fig 2

+ Punch onthe intersecting point of centre lines to draw
circle and radius using prick punch 30°

TASK 2: Marking tangents & arcs

Step 1

« Checkthe material for its size and its squareness
+  Apply marking media on one face of the job.

Step 2

+ Draw parallel lines of 17,35,37 and 57 from side ‘X’
(Fig1).

« Mark parallel lines of 23,39.74 and 63mm from side Y’
(Fig1).

+ Set 97° onthe bevel protractor

+ Mark 97° line through point 'O' and set the centres of
other two circle

+ Punch centre marks on all four circles

Fig2 . 5

Ty
7

FA
1/

B7

™
L

-
i

D A

FI20N1218H2

+ Setthe radius 5mm, 6mm in divider and draw circles,

as per drawing. (Fig 3)

« Set the radius 35 mm and draw arc as per drawing.

(Fig3)

+ Punch withess marks on the circles and radius.

+ Preserve itfor evaluation.

Fig 3 D c

ey
L/

FI20N1218H3

Fig 1 35

x\ %\
o

—_—

39.74
23

57

FIN1218J1
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Step 3 (Fig 2)

Fig2

FI20N1218J2

Draw @6 mm circle at 'a','o','c' and @4 mm circle at'b'.

Step 4 (Fig 2)

Draw an arc, R8 mm from the centre ‘a’ and ‘o’
Draw an arc, R10 mm from the centre ‘c’.
Draw tangent lines to join XY and Z as shown in Fig 2.

Draw the tangent lines from the arc drawn, the inter
section of the tangent (e) is the centre for joining the
tangent with arc.

Draw R10 mm arc from the centre at point '’ as shown
in Fig 2

Fig 3

15

40

FI20N1218J3

+ Similarly, draw R6 mm arc at point ‘d’

Step 5 (Fig 3)

Punch on the marked lines with equal intervals Fig 3.

Preserve the job for evaluation.
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise 1.2.20

Marking off straight lines and arcs
using scribing block and dividers

Objectives: Atthe end of this exercise you shall be able to
» mark parallel lines using scribing block
* mark arcs using dividers.

Scan the QR Code to view
the video for this exercise

1€

MARKING STRAIGHT LINES & ARCS USING
SCRIBING BLOCK & DIVIDERS

4 x R20

TASK 1
o0
o

+
o | ©
N |~
- -
18 40
9
76
TASK 2
@ 12 x 2 CIRCLES )
6 xR6
| | R10
R
N
o
20 30 o
]
76
NOTE: Use same material for marking Task 1 & 2 9
1 80 ISF 10- 80 Fe310 1.2.20
NO.OFF STOCK SIZE SEMIPRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANGE : 20. 5mm | TIME:

CODE NO. FI20N1220E1
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Job Sequence

TASK 1: Marking straight lines & arcs

Check the raw material size using steel rule.
File three sides mutually perpendicular to each other.
Mark and file to size of 76 X 76 x 9 mm

Clean Marking Table, Angle plate, Scribing block and
Steel rule with soft cloth.

Place Scribing block, Angle plate and Steel rule on
marking table.

Support the Steel rule along with Angle plate.

Set the dimension 28 mm in scribing block using
Steel rule.

Support the Job along with angle plate and scribe
dimension line 28 mm in scribing block with
reference to side ‘AB' Fig 1

Fig 1

FIN1220H1

Similarly, set 48 mm and scribe line with reference to
side ‘AB.
Turn and place the Job with reference to side 'BC.

Set the size 18 mm and scribe line with reference to
side ‘BC’ Fig 2.

TASK 2: Marking straight lines, arcs & edges

On other side of job, mark and punch TASK 2 as per
drawing.

Mark the centre line 38mm from reference surface
AB.

MArk 15mm above the centre line and 15mm below
the centre line as per drawing. (Fig 1)

+ Similarly, set the size 58 mm and scribe line with
reference to side 'BC’

Fig 2 A

28

B |__1_.;__C

58
78

FI20N1220H2

+ Set the size 20 mm and scribe line with reference to

all over the four sides to draw radius.

» Punch on the four radius point with a 307 prick
punch.

« Draw 20 mm radius using divider in four corners.

+ Punch on the marked lines with equal intervals.
(Fig3)

« Preserve it for evaluation.

Figa

)

{J

FIN1220H3

Fig 1

15

16

A B

FI20N1220.H

Mark 20mm and 50mm on the centre line draw
reference surface BC. (Fig2)

+ Mark radius R6 on 6 places.
« Joinradius lines as per drawing.

+ Draw @ 12mm circle on the marked reference of
20mm and 50mm.

« Mark corner of the centre R10mm as shown in Fig 2.

» Punch on the mark line by 60° dot punch.

Fig 2 A D

FI20N1220.02
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Skill Sequence

Marking parallel lines using surface gauge

Objective: This shall help you to Scan the QR Code to view

» Mark parallel lines using a surface gauge the video for this exercise

Check the free movement of the scriber and other sliding Make sure that the job has no burrs and has been

units. properly cleaned.

Clean the base of the surface gauge. Apply a thin and even coating of the marking media.

Keep the base firmly on the surface plate. Butt the job against the angle plate.

Rest the steel rule against the angle plate and set the Hold the job inone hand and move the scriber point

scriber to the size to be marked. (Fig 1) touching the surface across the work and mark. (Fig 2)
Fig 2

Fig 1

f

FIN1220J1

FIN1Z20J2
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise 1.2.21

Chipping flat surfaces along a marked line

Obijective: At the end of this exercise you shall be able to

» chip surfaces evenly using a flat chisel.

Note: Each trainee should practice chipping of 3 layers of 1.5 mm deep.

1.5
1.5

45.0
FILING

46.5
CHIPPING

15

70

Job Sequence

+ Apply marking media and mark the depth of metal to
be removed by chipping.

+ Punchthe marked line with a dot punch.

+ Hold the job firmly in the vice.

« Support the job with wooden block while chipping

If necessary give a wooden support below
the work piece so that the marked line should
be above the vice jaw face.

+ Select aflat chisel 20 mmwidth with a proper cutting
edge.

+ Selecta ball pein hammer of 1 kg.

Hold the chisel at approximately 35® angle of
inclination in chipping position.

Hold the hammer at the end of the handle to get more
leverage.

Caution: Chisel should be free from mushroom
head.

Hammer handle should be securely fixed with
eye hole with a wedge.

Use goggles while chipping.

Use a chipping guard behind the vice to arrest
the flying chips.

} i CHIPPING FLAT SURFACE

1 50 ISF 15-70 = Fe310 e e 1221
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANGE : +05mm | TIME:

CODE NO. FI20N1221E1
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Skill Sequence

Chipping using flat chisel

Objective: This shall help you to
» chip metal pieces.

Before commencing chipping: Select a mushroom-free
chisel and choose a hammer with a well secured handle.

(Fig1)

Fig 1

POSITION GF WEDGE i

FIN1221H1

Fig 4

VIEW DIRECTION /l‘

FIN1221H4

Hold the hammer at the end of the handle for maximum
leverage. (Fig 9)

Wipe off oily substances, if any, from the face of the
hammer.

Wear safety goggles.
Install the chipping screen. (Fig 2)

Fig 2

FIN1221H2

Chipping process: Hold the work in a vice. If necessary,
support the work on a wooden block. (Fig 3)

Fig 3

WOODEN BLOCK

FIN1221HS

Position the chisel at an angle 35° (approximately) to cut
the metal in uniform thickness. (Fig 4)

Hammer the head of the chisel by looking at the point of
the chisel. (Fig 4)

Fig5

FIN1221H5

Stop chipping before the end of the surface; otherwise the
edge of the job will break off. To prevent this, chip the end
of the job from the opposite direction. (Figs 6A & B)

Fig 6

FIN1221HG
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Capital Goods & Manufacturing Exercise 1.2.22
Fitter - Basic Fitting

Marking, filing, flat, square and check using Try - square

Objectives: At the end of this exercise you shall be able to

* hold the job in a bench vice horizontally for filing

» file flat and square and maintain the sizes within £0.5mm

» check the flatness of filed job using straight edge try square blade
» check the squareness of the job with try square.

70

70 18

Job Sequence

+ Check the raw material size using steel rule.

+ Checkthe squareness with try square and flat surface

with straight edge/blade of try square.
+ File 3 sides mutullay perpendicular to each cther.
_ _ - + Cleanand apply oil and preserve it for evaluation.
+  Markandfile to size 70x70x18mm by maintaining

the size &0.5mm.

+ Check the size with steel rule

1 75 ISF 2075 = Fe310 - = 1.222
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
BCALEN! TOLERANCE : +0.5mm | TIME:
FILING FLAT AND SQUARE
E @ CODE NO. FI20N1222E1
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Capital Goods & Manufacturing Exercise 1.2.23

Fitter - Basic Fitting

Marking according to simple blue prints for locating position of holes,
scribing lines on chalked surfaces with marking tools

Objectives: At the end of this exercise you shall be able to
» mark drill holes and radius using divider

* mark angular lines using bevel protractor

* mark straight lines using marking block

* mark pitch circle diameter using divider.

o5 6 x 2 HOLES @8 x 4 HOLES R 10 x 4 RADIUS
Fig 1 \ /m
(o A M As &=
N KA Sl
¥ 216 =
<R +y w0 5 |
0
I
o £y A O I
T3
S\ D e
17 18 18 9
70
Fig 2 @6 x 3 HOLES <
©
44.4
o
| | i |
1 50 ISF 10-50 Fe 310 Flg3a
2 50 ISF 10-75 Fe 310 Fig 1.24 1.223
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NC.
SCALE 1:1 TOLERANCE ;- +0.5mm | TVIME:
MARKING PRACTICE
E @ CCDE NO. FI20N1223E1
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Fig 3

@5 x 4 HOLES ON 30 PITCH
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NOTE: Use hoth the
surfaces of metal for
marking Fig1,2& 4
12.23
NO.OFF STCCK SIZE SEMI-PRODUCT MATERIAL PROJECT NOC. PART NC. EX. NO.
SCALE 1:1 TIME :

s

MARKING PRACTICE

TOLERANCE : 10.5mm

CODE NO. FI20N1223E2
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Job Sequence

Figure: 1

Check the raw material size using steel rule

File raw metal to size 70 x 45 x 9mm and check with
steel rule.

Apply marking media on the surface of the job.

Mark circular holes centre, radius and groove as per
drawing using a Jenny caliper.

Set the divider and draw circles @ 6 mm, & 8 mm, and
216 mm as per drawing.

Punch witness marks on marked line using a dot punch.

Check the marking with steel rule.

Figure: 2

Apply marking media on the another surface of the job.

Mark 8mm, 16mm, 26.4 mm and 34.4 mm lines using
Jenny caliper with reference to xy’.

Mark 8mm, 34 mm and 52.4 mm lines using Jenny
caliper with reference to 'xz'. fig 1.

Fig 1

284
16

70

FI20N1223H1

Mark 45° angular line at point ‘¢’ using Bevel Protector
as per drawing.

Locate the intersecting point 'A'' O'and'B' using prick
punch 30°. Fig 2

Fig 2 .
Pz
*l3l. A /
lre—~

T

FI20M1 223H2

56

Set the radius 3 mm in divider and draw circles & 6mm
3 holes at point 'A','C' and 'B' as shown inFig 2

Similarly, set the radius 8 mm and draw half round as
shown in Fig 2

Draw tangent line as shown in Fig 2.

Draw external radius 8mm, from point ‘C’ with
references to tangent lines.

Draw radius 8 mm at point ‘o’ to join tangent lines.
Punch the withess marks on profile of the drawing.

Check the marking with steel rule.

Figure 3

Fig3

|
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FI20N1223H3

Apply marking media on the surface of job
(45%9x45mm)

Mark job centreline 22 5mm with reference to AB

Mark 4.5mm, 40.5mm lines using jenny caliper with
reference to AB

Mark job centreline 22 5mm with reference to BC.

Punch on the intersection point of job centreline by
using prick punch.

Mark 4.5m, 40.5mm lines using jenny caliper with
reference to BC.

Set the radius 3mm, 3.5mm,8mm,15mm and draw
circle as per drawing.

Set the radius 2.5mm and draw 4 circles as per drawing.
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Figure 4

Fig 4

61

395

35
9
5
| =
T c
| Ly
RA—\
- =
L)
w4
3 )
8 l =
,,_I r,,

265

FIZON1223H4

Apply marking media on two surfaces of the job
70x9x45mm

Mark 5.5mm centre line 22.5mm, 39.5mm and
20.5mm, 24.5mm with reference to AB.

Mark 5mm, 9, centre linge 35mm,61mm lines with

reference to BC.

Punch on the intersecting point of job centreline by
using prick punch.

Set the radius 5mm,12.5mm and draw circles as per
drawing.

Set the radius 4mm and draw the arc as per drawing.

Set the radius 2. 5mm and draw the circle at 4 places
as per the drawing.

Place the job in herizontal position.

Mark 65mm with reference to EF and mark 4.5mm
with reference to DE.

Punch on the intersecting point using prick punch.

Set radius 3mm and draw circle as per drawing.

CG & M: Fitter (NSQF - Revised 2022) : Exercise 1.2.23 57



Capital Goods & Manufacturing Exercise 1.2.24
Fitter - Basic Fitting

Finding center of round bar with the help
of V'’ block and marking block

Objectives: At the end of this exercise you shall be able to i
» select appropriate sizes of ‘\/’ block to hold round bar Scan the QR Code to view

» find the centre of round bar using VvV’ block and marking block. the video for this exercise
B
x
(o]
D c
1 &50-50 = Fa310 - - 1.2.24
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : - +0.5mm | TME:
FINDING CENTER OF A ROUND BAR
—E @ CODENO. FI20N1224E1
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Job Sequence

+ File the faces of round bar
+ Apply marking media on a face of round bar

+ Clean marking table, V' block, marking block and
steelrule

+ Place 'V’ block, marking block and steel rule on mark-
ing table.

« Set the round bar on V' block and clamp it with ‘U’
clamp.

+ Place the marking block scriber on top of the round bar
and read measurement in steel rule.

« Measure the height of round bar using steel rule

« Setthe measurement in marking block using steel rule
lesser than 10mm from the top of the round bar
reading.

+ Scribe line 'AB' on face of round bar using marking
block as shown infig 1.

Fig 1

FI20N1224H1

* Loosenthe 'U' clamp

+ Rotate and setthe line AB to 90° using try square and
Tighten the 'U' clamp and scribe line BC (Fig 2).

* Repeat the same procedure to scribe lines CD and AD
Fig 3.

Fig 2

FI20N1224H2

Fig3

FI20N1224H3

Loosen the 'U' clamp and take out the round bar
outside and keep it on marking table.

Join the coordinate points ‘AC’ and ‘BD’ using steel
rule and scriber fig 4.

Punch on the intersecting point 'O' using centre punch
90°.

Point 'O’ is the centre of round bar.

Preserve it for evaluation.

Fig 4

x0

FI20N1224H4
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise

1.2.25

Joining straight line to an arc

Objectives: At the end of this exercise you shall be able to

» mark lines on metallic surfaces with marking block

* mark lines with scriber

» mark angles with bevel protractor

* bisect the angles with divider

» draw circles, arcs and tangents with divider and scriber
* register the profile with dot punch.

TASK 1

18

-
L
g

1 65 ISF 10-185 Fe310

TASK-1

1225

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO.

PART NO.

EX. NO.

SCALE 11

0O

JOINING STRAIGHT LINE TO AN ARC

TOLERANCE : - 20.5mm

TIME

CODE NO. FI20N1225E1
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Job sequence

TASK 1. Spanner

Check the raw material size using steel rule.
File metal to size 150 x 64 x 9 mm.
Apply marking media on the surface of the job.

Clean marking table, marking block, angle plate and
steel rule.

Set the size 30 mm in marking block using steel rule.

Place the job on marking table and support it with angle
plate.

Mark centre line datum 30 mm with reference to side
WX Fig1.
Set the size 30 + 5 = 35 mm in marking block and

scribe a line right side to 19 mm length as shown in
job drawing with reference to side ‘WX Fig 1.

Similarly, set the size 30 - 10 = 20 mm and scribe a
line in right side to 23 mm length as shown in job
drawing with reference to side ‘WX’ Fig 1.

Fig 1
Z

29

150

FIN1225H1

Turn the job and support it with angle plate with
reference to side “XY'Fig2.

Set the size 19 mm and scribe a line with reference to
side XY’ and mark point ‘A’ at the intersecting line.
Fig 2

Similarly, scribe a line to size 23 mm with reference to

side XY’ and mark point ‘B’ at the intersecting lines.
Fig 2

Fig 2 W z

23

=
—

FI20N1225H2

X Y

Set the radius 19 mm and draw radius at point ‘A’

Radius line intersect the object reference side XY at
point ‘C." Fig 3
Mark 14° angle at point ‘C’ using bevel protractor and

scribe a Angular line to the distance 27 mm and mark
point ‘D’. Fig 3

Fig3 z ¥
/
& L8N
=
__________ 1<
£F

w X £
[}

Mark 90° Angular line with reference to line ‘CD’ to the
distance 22 mm and mark point ‘E’ as shown in the
jobdrawing. Fig 4

Similarly, mark 90° Angular line with reference to line
‘DE’ to the distance 27 mm and mark point ‘F’. Fig 4

Figd Y

FI20N1225H4

w X

Mark the centre line on line ‘DE’ and name it as ‘G’
Fig5

From point ‘G’ draw a perpendicular line to the length
of 19 mm downward and mark it as ‘H’. Fig 5

Draw radius of 19 mm from the point ‘H’ in such a way
that the arc should meet point ‘B’ and ‘D’ through centre
point ‘G’. Fig 5

Figs =z Y

R18

-
G
B —— - O T
of |

FI2CN1225H5
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+ Set the radius 19 mm and draw an arc at point 'B’.

+ Radius line intersect the cbject reference side ‘XY’ at
point ‘F’. Fig 5

« Scribe a line 30 + 9.5 = 39.5 mm herizontal line with
reference to side WX Fig6

+  Similarly, scribe a line 30 - 9.5 = 20.5 mm horizontal
line with reference to side ‘WX’ to mark the width of
spanner inright end. Fig 6

+ Jointhe spanner object lines by drawing a radius of 13
mm from point ‘Q° in downward side and radius 21 mm
from point ‘R’ in upward side and complete the spanner
as shown in jobdrawing. Fig6

+  Similarly, follow the above procedures to mark the left
side end of the spanner from points |, J, K, L, M, N, O,
P S and T to complete the spanner profile marking.
Fig 7

Fig7

§
Fig 6 z
+ Punch onthe marked lines for prominent marks. Fig 8
+  Check the size with steel rule.
3
&
Fig8 S
10 =
o o
&
o - & - i &5 r:. Y
& i T et W
« -
< Vi B T T e T
16 & & . . & & &
o ey 3
& [ 8

Skill Sequence

Marking with a vernier height gauge

Objective: This shall help you to
* mark with a vernier height gauge.

What is the main function of the vernier height
gauge?

One of the primary functions of the vernier height gauge is
to scribe lines on a workpiece to known heights.
How to use a vernier height gauge?

The height gauge scriber must be checked against the
reference surface to confirmwhetherthe zero of the vernier
coincides with the zero of the beam scale when the scriber
contacts the reference surface. (Fig.1)

62

Check for free movements of the sliding unit.

Make sure that the workpiece has no burr and has been
properly cleaned.

Workpiece necessiaties clamping to an angle plate. If thin,
the application of the marking media should be light thin
and even.

Keep the vernier height gauge base firmly on the suface
plate.

Hold the scriber at an angle to the workpiece and pull the
corner of the scriber across the work. (Fig.2)
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Fig 1

FIN12251

Do not allow the base to lift.

Do not apply too much pressure to peel off
metal from the workpiece. This will avoid
damage to the scriber point. Centre points can
be located by scribing lines at right angles.

Scribe first all lines of dimensions in one direction.
Secondly scribe all the lines in ancther direction. (Fig 2).

Place the work at 90° and scribe the lines to work. Job
surfaces should be finished flat and smooth to avoid lifting
during marking.

Precautions to get exact lines.

Fig 2

SCRIBER POINT

ANGLE PLATE

FI20N1225.J2

Ensure the scriber point is sharp always.
Sharpen only the inclined surface of the scriber
peint. (Fig 3)

Frequent sharpening should be avoided. Ask
the instructor to sharpen the scriber for you.

Fig3a

SHARPEN ONLY HERE

FIN122543
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Capital Goods & Manufacturing Exercise 1.2.26
Fitter - Basic Fitting

Chipping, chamfering, chip slots and oil grooves (straight)

Objectives: At the end of this exercise you shall be able to

* mark slot, groove and chamfer as per drawing

» chip slot with cross cut chisel by maintaining the dimensions

» chip oil groove with round nose chisel and maintaining dimensions
» chip angular surface using flat chisel.

L T SLOT
n
&0
0 /
@ L OIL GROOVE
S e
o0 o]
1.5 -
—_—
j >
=
Ln w'
14 10 50
70
1 50 ISF 15-72 5 Fe310 . 3 1.226
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANCE :#05mm | TIME

CHIPPING SLOT AND OIL GROOVE

E @ CODE NO. FIN1226E1
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Job Sequence

» Check the raw material size with steel rule Fig 2
+ File and finish the raw metal to size 70x48x14 mm.

« Mark the Job as per drawing and punch the witness
mark with dot punch 60°

Chipping straight slot
» Holdthe jobin bench vice firmly.

+ Chip the slot using cross cut chisel and maintain the
dimension 9.5 mm width to the depth of 5 mm. Fig 1.

g
5
Fig 1 95 DIAMOND POINT CHISEL s
|——-—| o
I_I hi . Chipping oil groove
I
§ » Similarly, chip oil groove width 3 mm x depth 1.5 mm
£ with round nose chisel and Ball pein hammer fig 3.

+ Check the width and depth of slot and oil groove with

Keep a rag soaked in lubricating oil handy for
steel rule and depth gauge.

intermittent cooling of the cutting edge of

chisel. Chipping chamfer
« Chipthe corners of the slot using diamond point chisel + Chip the chamfered portion 5 x 45 using flat chisel
fig 2. and a Ball Pein hammer as shown in job drawing.

+  De - burrall the faces and corners of the Job.

Fig 3

HALF ROUND NOSE CHISEL

FI2CN1226H3
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Capital Goods & Manufacturing Exercise 1.2.27
Fitter - Basic Fitting

Filing flat, square and parallel to an accuracy of £0.5mm

Objectives: At the end of this exercise you shall be able to

» file flat, parallel surfaces within an accuracy of £0.5mm
» check dimensions with steel rule

» check parallelism with an outside caliper

» check right angle with try square.

[#_[ os] N7/ (v [ os]

D
L /A )

Job Sequence

20

N

+ Remove burrs and check the size of the raw material. «  File and finish side 5 parallel to side 2.
+ File diagonally (Fig.1) side 1 with a 350mm flat «  File and finish side 6 parallel to side 3.
bastard file.

+ Check the size with steel rule.

+ Freqguently check the flatness with a try square

blade. Remove the hard surface scale from the
_ _ _ _ surface to be filed, using the edge of a flat
« File the same side with a flat second cut file and bastard file.

finish with a flat smooth file.

+ Clean, apply little oil and preserve it for evaluation.
+ File side 2, flat and at 90° to side 2 and side 1.

+ File side 3, flat and at 90° to side 2 and side 1. Fig 1 /_@
+ Mark sizes as per drawing. ©\f 2
_— . . 8] /‘®
+ File side 4 parallel to side 1. {use a caliper to check
parallelism. L/ | 7% -
r 1 ] 1
o/ !
o
z
™
1 25 ISF 15-105 - Fe310 - - 1227
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 141 TOLERANCE : +0.5mm TIME

FILING FLAT AND SQUARE (PARALLEL BLOCK)

E @ CODE NO. FI20N1217E1
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Capital Goods & Manufacturing Exercise 1.2.28
Fitter - Basic Fitting

Chip curve along a line - mark out, keyways at various angles and cut key
ways

Objectives: At the end of this exercise you shall be able to
* chip curve on flat bearing surface with uniform crosssection using round nose chisel
» chip keyways at various angles with cross cut and diamond point chisel.

TASK 1
7l # Q‘.?
o
[a|
& YN
1l
3 50 o
o
9 70
TASK 2
& o
-
o 5
1
70
2 75 I1SF 10-50 Fe 310 = 1.2.28
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX.NC
SCALE NTS TOLERANCE : £0.5

CHIP RING OIL GROOVE AND KEYWAYS AT | TME
S@ VARIOUS ANGLES CODE NO. FI20N1228E1
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Job Sequence

TASK 1: Chipping oil groove.

* Check the raw metal with steel rule

* File and finish the raw metal to size 70 x 45 x 9mm
* Mark the oil groove curve as per drawing.

* Chipthe oil groove with round nose chisel maintaining
the dimension width 3 mm. (Fig .1)

¢ Check the size with steel rule.

TASK 2: Chipping keyways at various angles
* Check the raw metal for its size

* File to size 70x48x2 mm

» Check the size with steel rule

* Checkthe squareness with try square

*  Apply marking media and mark keyways using vernier
height gauge and keyway angles using vernier bevel
protractor. (Fig 2)

Fig 2

\V/i

FI20N1228H2

Fig1

HALF ROUND CHISEL

FIN1228H1

Punch witness marks
Hold the job in bench vice

Chip keyways with cross cut chisel to the required
depth

Chip keyways sharp corners with a diamond point chisel
Check the job size with steel rule

Check the angles with bevel protractor

Finish the job and deburr it.

Apply thin coating of oil and preserve it for evaluation

Grind the chisels well
* Look always at the cutting edge

¢ Cool the cutting edge from time to time
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Capital Goods & Manufacturing Exercise 1.2.29
Fitter - Basic Fitting

Sharpening of chisel

Objectives: At the end of this exercise you shall be able to
+ re-sharpen the flat chisel using pedestal/bench grinder
+ operate safely the pedestal or bench grinding machine.

FI20N1229E1

NOTE: Instructor shall provide chisels for resharpening

Skill Sequence

Grinding of flat chisel

Obijective: This shall help you to
» grind a flat chisel when they become blunt.

Before grinding: Check the grinding wheel by,

— sliding the finger tip across the grinding wheel to detect
glazing

— (Incase of glazing, dress the wheel.) For dressing use
silicon carbide sticks and seek the help of the
instructor. (Fig 1)

— visually check for cracks.
WHEEL FACE
Switch on the grinder, stand by the side of the wheel for AR RS
safety, and see whether the wheel runs 'true’ and has no
excessive vibration. In case of excessive vibration, truing

is necessary. Ask the instructor for advice.

Ensure that there is enough coolant in the container.

FIN1228J1

Protect your eyes with goggles or lower the protecting
shield near the tool rest. (Fig 2)
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Adjust the tool rest 2 mm closer to the wheel, if necessary.
(Fig2)

Fig2

PROTECTING
SHIELD

FIN1228J2

Fig 4

FIN1228)4

During grinding: Take a blunt chisel for re-grinding.
Chisels will become blunt due to use. For efficient
chipping, chisels are to be re-sharpened regularly.

Do not use cotton waste or other material for holding the
chisel while grinding.

Use only the face of the wheel and not the sides (Fig 3)

Fig 3

FIN1228.13

Switch on the grinder.

Hold the chisel edge parallel to the wheel surface; the
body of the chisel must be at an angle of 30° in such a
way as to get 60° wedge angle. (Fig 5)

Rest the body of the chisel on the tool rest (A) (Fig.5) and
allow the point to touch the wheel. (Figs 4 & 5)

Keep the pressure as minimum as possible to prevent
excessive heating of the cutting edge, (avoid blue colour
i.e. annealing effect).

Rock the point on both sides in an arc to provide convexity
at the cutting edge. (Fig 5) See the arrows 'C'.

Fig5

FI20N1228.05

Dip the chisel inthe coolant as and when it is required so
as to avoid overheating.

Repeat the grinding on the opposite side of the cutting
edge.

Check the wedge angle with a bevel protractor.
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Capital Goods & Manufacturing Exercise 1.2.30
Fitter - Basic Fitting

File thin metal to an accuracy of 0.5mm

Objectives: At the end of this exercise you shall be able to

« file surfaces flat and square within £1mm using flat bastard and second cut file
+ check flathess and squareness using a try-square

» check thickness using an outside caliper.

o
©
5 102
Job Sequence
« Remove burrs, if any using a flat second cut + Hold the workpiece to file the longer side.
f||_e and ensure the metal surface is free from + File and check flatness and squareness with
oil or grease. previously finished surfaces using a try-square
+ Checkthe raw material for its size with a steel 150mm.
rule 300mm. + File the adjacent shorter side flat and square to
+ Hold the workpiece in a 125mm jaw bench both the finished surface.
vice on its ends. + Remove burrs and mark sizes as per job drawing,
« Ensure the work is held horizontally. using a steel rule, try-square and scriber.
Do not over-tighten the workpiece. + Filethe othertwo sides flat and square, maintaining
- - - the dimensions.
+ File the top surface with a flat bastard file
250mm. Use soft jaws to protect the finish filed surface
+ Checkflatness with a try-square. while holding the workpiece in the benchvice.
* File to mediumfinish using a flat second cut + File the other flat surface parallel and check the
file 250mm. thickness using an outside caliper.
1 85 ISF 6 x 105 Fe310-0 - 2 1.2.30
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE: +0.5mm TIME

FILING THIN METAL
E —@— CODE NO. FI20N1230E1
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Cleaning files

Objective: This shall help you to
* clean files.

Introduction

During filing, the metal chips (Filings) will clog between
the teeth of the files. This is known as ‘pinning’ of files.
Files which are pinned will produce scratches on the
surface being filed, and also will not bite well.

Use a file brush to remove pinning of the files. (Fig.1)

Pull the file brush along the direction of the overcut.

Take out the filings which do not come out easily by the
file card by a brass or copper strip. (Fig.2)

Fig1
9 FILE BRUSH UNDER CUT

FIN1230H1

Fig 2

FIN1230H2

Use only soft metal strips (brass or copper) for cleaning
new files.

The sharp cutting edges of the files will wear
out quickly if a steel file card is used.

When filing a workpiece to a smooth finish
more ‘pinning’ will take place because the
pitch and depth of the teeth are less.

Application of chalk on the face of the file will
help reduce the penetration of the teeth and
‘pinning’.

Clean the file frequently in order to remove
the filings embedded in chalk powder.
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise 1.2.31

Saw along a straight line, curved line, on different section of metals

Objectives: At the end of this exercise you shall be able to
+ saw in straight line on different sections of metals, channel and ‘T’ section
+ saw in curved line on flat section of metal.

=12

£160

SAWING ON VARIOUS SECTION OF METAL
IN STARAIGHT LINE AND CURVED LINE

TASK 1 /
5 o
E L
VT L o
o P
e L
o | N
35
TASK 2 40
w
X
™ '
=
6 15 20 25 20 15
&
T‘_’ | R10 x 4
TASK 3 |
Coa T
R
gl 1
N /,/ M
9 33
NOTE : USE EXNO :1.2.16 FOR TASK 1
1 50 I1SF 10-75 Fe 310 TASK3 1.2.31
1 ISNT 40 - 100 Fe 310 TASK2 1.2.31
1 12186 —=— Fe 310 TASK 1 1.2.3
NO.CFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NOC. EXNC:
SCALE: 1.2 TOLERANCE 10.5mm TAME :

CODE NO. FI20N1231E1
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Job Sequence

TASK 1: Hacksawing on channel

Check the material to size.
File and finish to size 90x72x35mm
Apply marking media on the surface.

Mark the required number of saw cut with a jenny caliper
and steel rule.

Punch the marked line.
Hold the workpiece firmly on the bench vice.
Select the correct pitch blade (1.0mm pitch)

Fix the blade in the hacksaw frame pointing teeth in
the forward direction.

TASK 2: Hacksawing onh ‘T’ section

Mark and hold the job in a bench vice.
Punch witness marks

File V' notch at the point of cutting to avoid slippage of
blade

Fix 1. 4mm pitch hacksaw blade in hacksaw frame

Start cutting with a slight downward pressure on ‘T
section using hacksaw.

Cut along the marked lines and separate the cutting
portions.

TASK 3: Hacksawing on flat section

74

Check all the raw material size.

File and finish raw material to size of 71x45x8mm.
Apply lamp chalk and mark the profile as per drawing
Punch witness marks on marked lines.

Hold the job in benchvice

File V' notch at the point of cutting to avoid slippage of
the blade using triangular file.

Tighten the blade with required tension with the wing
nut.

File a notch at the point of cutting, to avoid slippage of
the blade.

Start cutting with a slight downward pressure.
Release the pressure in the return stroke.
Use full length of the blade.

Caution: In case the blade brakes in half the
way, do not use a new blade. Finish the cut
with a used blade.

Don’t tilt the frame while sawing.

Cutting movement should be steady while sawing on
T section.

While finishing a cut, slow down the pressure to avoid
breakage of the blade and injury to you and others.

Check the sizes of the cutting portions of the ‘T’ section
with steel rule.

Fix 1.4 mm pitch flexible hacksaw blade in hacksaw
frame.

Start cutting with a slight downward pressure on metal
using hack saw.

Cut along the curved lines and separate the cutting
portions

Check the sizes of the cutting portions with steel rule.
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Skill Sequence

Filing radius (external)

Objective: This shall help you to
» file external radius.

Filing radius is entirely a different technique, and needs
considerable skill for filing accurately with a good finish.

In this type of filing, the file has to be held perfectly
horizontal widthwise, and at the same time a rocking
motion given lengthwise. The surface filed should not have
any flat surface and should have a uniform curve. Radius
filing of external surfaces is carried out in different steps.

Rough filing of corners

The corners are filed and brought closely to line using a
flat bastard file. (Fig.1)

Fig 1
CORNER FALED

FIN123131

Rounding of corners

The flat surfaces are rounded and brought near about to
finishing size, using a flat second cut file. Inthis, thefile is
moved forward across the curve with a turning motion.

(Fig.2)

Fig 2

ROTARY MOTION

FIN1231X2

Check periodically with a radius gauge
Final finishing of radius

For finishing steps, a smooth file is used. The file is given
a see-saw motion along the curved line until the required
radius is formed. (Fig.3)

Fig 3

SEE-BAW MOTION

FIN12313

While filing make sure:
- to checkthe radius frequently with a radius gauge.

- to usethe broad surface to the job as datum for
checking the size.

- not to give excessive pressure while filing radius as
the file is likely to slip.
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Checking the radius

Objective: This shall help you to
» check the radius with a radius gauge.

Scan the QR Code to view
the video for this exercise

Before checking with a radius gauge ensure the radius
gauge is perfectly clean. Remove burrs, if any, from the
workpiece. Check and make sure the profile of the gauge
is not damaged.

The radius gauge should be held perpendicular tothe radius
to be checked. (Fig.1 and 2)

Fig 1

FIN1231Y1

Fig 4

FIN1231Y4

Fig2

FIN1231Y2

File and adjust the radius gradually according to the radius
gauge.

The right radius is the one that matches correctly with the
gauge. (Fig.5)

After using the radius gauges, wipe them, clean with a
clean cloth and apply a light film of oil before storing.

Fig5

-

FIN1Z31Y3

Observe the contact surfaces forany light passing through,
check against the background of light. The gauge should
be moved along the filed length of the radius for checking.
(Figs 3and 4)

Fig 3

FIN1231Y2
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Capital Goods & Manufacturing Exercise 1.2.32
Fitter - Basic Fitting

Straight saw on thick section of M.S.angle and pipe

Objectives: At the end of this exercise you shall be able to
+ mark and cut pieces on equal angle section.
+ mark and cut pieces on pipe.

TASK 1
6
2
/ANGLE
15 18 22
60 95
TASK 2 PIPE 18
f 'b“‘o e MERMD R R i e i e e e e e = =
f |
K.
20 21 17 15
50 90
2 PIPE @ 50 x 3 x 100mm - GI PIPE z TASK -2 1232
1 ISA B0x 6 x100mm 5 Fe310 . TASK -1 1232
NO.OFF STOCK SIZE SEMI-PRODUGT MATERIAL PROJECT NO, PART NO. EX. NO.
SCALE 11 TOLERANGE : +0.5mm | TIME
STRAIGHT SAW ON M.S ANGLE AND PIPES
E —@ CODE NO. FI20N1232E1
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Job Sequence

TASK 1 : Hacksawing on steel angle

Check the raw material using steel rule

File the steel angle to size 100 mm length.

Mark and punch the sawing the lines.

Hold the job in bench vice as shown in Fig 1

Fix 1.8 mm coarse pitch blade in hacksaw frame.
Cut along the sawing lines with hacksaw.

Check the size of the angles with steel rule.

De-burr and preserve it for evaluation.

" - ...
Scan the QR Code to view
the video for this exercise

Caution

Select correct pitch blade according to
the shape and material to be cut.

While sawing, two or more teeth of blade
should be in contact on metal section.

Fig 1

FIN1282H1

TASK 2 : Hacksawing on pipe

78

Check the pipe size using steel rule.

File the pipe ends to size S0 mm length.
Mark and punch the sawing lines.

Hold the job in bench vice as shown in Fig 1.
Fix 1.0 mm pitch blade in hacksaw frame.
Cut along the sawing lines using hacksaw.

Turn and change the position of the pipe while
hacksawing

Check the size of pipe using steel rule.

De-burrand preserve it for evaluation.

Caution

Avoid over tightening the pipe in the vice
which causes deformation.

Do not cuttoo fast.

Cut very slow and reduce pressure while
cutting through.

Fig 1

FIN1232H2
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise

1.2.33

File steps and finish with smooth file to accuracy of +0.25mm

Obijectives : At the end of this exercise you shall be able to
» mark steps with vernier height gauge

» cut metal by hacksawing

» file and finish steps to an accuracy of £ 0.25mm.

=&

STEP FILING AND MATCHING

45
30
15
1 1
0 0
< <
oo [ R |
®
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b
1
45 8
2 50 ISF 20 x 50 Fe310 1 1.2.33
NO.CFF STOCK SIZE SEMI-PRODUCT MATERIAL FROJECT NO. PART NC. EX. NO.
SCALE 11 TOLERANGE : 2025mm | TIME

CODE NO. FIN1233E1
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Job Sequence

Check the raw metal with steel rule.
File and finish the raw metal to size 45x45x18 mm.

Mark the steps with vernier height gauge as per drawing
and punch witness marks.

Cut and separate the excess material by sawing fig 1

Fig 1

/— CUTTING FLANE LINE

EXCESS

[ MATEAL

NN

|
|
|
'L

PART ‘A’

=== s— CUTTING
PLANE LINE

FIN1233H1

File step with safe edge file using bastard, second cut
and smooth grades.

Measure the job sizes with outside micrometer
maintaining the accuracy of £ 0.25 mm.

Check the squareness with try square

Similarly, cut and separate the excess material by
sawing Fig 2

Fig 2

CUTTING PLANE LINE

_____ ™ CUTTING PLANE
LINE

PART ‘A’

FIN1233H2
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File step with safe edge file using different grades
Measure the job size with outside micrometer
Check the squareness with try square

Finish and de-burr the job

Similarly, file and finish the another part ‘B’ and match
with one another. Fig 3

Fig 3

PART 'B'

PART ‘A’

FIN1233H8

Apply thin coat of oiland preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.2.34
Fitter - Basic Fitting

File and saw on M.S. square and pipe

Objectives: At the end of this exercise you shall be able to
» file, mark and saw in M.S.square as per drawing
» file, mark and saw in M.S.square hollow pipe as per dimensions.

TASK 1
9 12 12 ., 12 10, 10, 10
| | | | | |
‘ =
(an]
o
o
(ap]
. 38 S5Q
TASK 2
.9 , 13 , 13 , 13 ., 9 9 9
| | | K7 A
______ II _______________.
(o]
| l o
o
o
o)
______
- 38 SQ
1 O 40-78 HCLLCW FPIPE = Fe310 - TASK 2 1234
1 m 40-78 = Fa310 = TASK 1 1.2.34
NO.OFF STOCK SIZE SEMI-FRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 141 TOLERANCE ' +0.5mm TIME
FILE AND SAW ON M.S SQUARE AND PIPE
E @ CODE NO. FI20N1234E1
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Job Sequence

Task 1 : Hacksawing on square section.

Check the raw material size using steel rule.

File andfinish all sides of M.S. Sguare to 75x38x38mm
and maintain parallelism and perpendicularity to each
other.

Mark and punch as per the drawing.

Hold the job in bench vice, such that 35mm projecting
outside jaw of bench vice

Cut along the marked line1,2 and 3 to the required
depth Fig 1

Fig1 CUTTING

BENCHVICE
JAW

FLANE LINE

———————ly
s———dm

"

FIN1234H1

Task 2 : Hacksawing on square pipe.
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Check the raw metal size using steel rule.

File and finish of M.&§ round pipe to 75 x 38 x
38 mm and maintain parallelism and perpendicularity
to each other.

Mark and punch as per drawing.

Hold the job as shown in Fig.2 to saw the other 3 pieces.

Saw along the marked line and maintain perpendicularity
and parallelism of the Job.

Fig 2

CUTTING
PLANE LINE

J-—qm
T

F==—==—=—1a
o o e e o T

FIN1234H2

The cut piece should be parallel and should
have uniform sawing mark

Frequently wet the blade in soluble oil

Deburr the job and preserve it for evaluation.

Use coarse pitch blade for solid material and
fine pitch blade for Hollow section.

Hold the job in bench vice and cut along the marked
lines to the required depths as shown in job drawing.

Check sawn metal with steel rule.

De-burrthe joband preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.2.35

Fitter - Basic Fitting

File radius along a marked line (convex and concave) and match

Obijectives : At the end of this exercise you shall be able to
» mark convex and concave radius

» file, convex and concave radius as per dimension

* match convex and concave radius as per drawing.

T..‘l_5..
L)
PART {A)
4""0
o
({=]
PARTB) | |
w0
15
60 4
1 50 ISF 10-50 Fea10 PART B 1235
1 85 ISF 10-65 Fe310 PART ‘A 1235
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANGE : 301 mm | TIME
FILE CONVEX & CONCAVE RADIUS AND MATCH
E» @ CODE NO. FI20N1235E1
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Job Sequence

Part ‘A’

Check the raw metal size using steel rule.

File and finish to size 60x60x9 mm maintaining
parallelism and perpendicularity.

Mark and punchin part ‘A’ as shown in fig 1.

Fig 1

15

60

FIN1235H1

Mark line as shown in fig 2 leaving the metal 1 mm
away from the object line.

Flg 2

o EXCESS
METAL
@ /_

FIN1235H2

Fig4

FIN1235H4

Instructor may arrange a template to check the
radius.

Caution:

The flat surfaces are rounded and brought near
about to finishing size, using a half round
second cutfile. In this, the file is moved across
the curve with a rotary motion.

Check the radius frequently with a template.

Do not give excessive pressure while filing
radius, as the file may likely to slip.

Part ‘B’

File and finish to size 45x45x9 mm maintaining
parallelism and perpendicularity.

Mark and punch the part ‘B’ as shown in fig 5.

Cut and remove, excess metal by sawing.

Mark lines as shown in fig 3 and cut along the marked
lines and remove excess metal.

Fig 3

PART
[™™— EXCESS METAL

r—EXCESS METAL

FIN1235H3

84

File step'A'to 15 mm with safe edge file and half round
file using different grades and check the size with vernier
caliperfig 4.

Similarly, file step 'B' and check the size fig 4.

File convex radius 'C'to 30 mm with half round file using
different grades and check the radius profile with
template

Fig 5

15

45

PART 'B’

45

FIN1235H5

Mark line as shown in fig 6 and cut along the marked
line and remove excess metal

Mark line as shown in fig 7 and cut along the marked
lines and remove excess metal.

File concave radius with half round file using different
grades and check the size with vernier caliper.

Checkthe concave radius with template.

Finish file and De - burr in part'A' and'B'
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Figé

EXCESS METAL

FIN1235H6

Fig?

EXCESS METAL

FIN1235H7

Match part ‘A’ and 'B' as shown in Job drawing.

Apply alittle oil and preserve it for evaluation.
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Capital Goods & Manufacturing

Fitter - Basic Fitting

Exercise 1.2.36

Chip sheet metal (shearing)

Objectives: At the end of this exercise you shall be able to
+ draw different types of geometrical shapes
+ chip the different geometrical shapes by flat chisel.

A
t=0.5
120
SQ 150 0.5
A . SQUARE D . PENTAGON
B . CIRCLE E . TRIANGLE
C . HEXAGON
1 ISSH 160 x 160 x 0.5 G.I STEEL 1238
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 111 TOLERANCE : + 1mm TIME
CHIPPING DIFFERENT GEOMETRICAL SHAPES
E @ CODE NO. FIZ0N1230E1
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Fig 1

$Q 150 2120
CIRCLE
SQUARE
Fig 3 Fig 4 Fig5
I 30 1
L_JSO 40
HEXAGON PENTAGON TRIANGLE

Job Sequence

« Planish the sheet metal on a tin man's Anvil using
mallet.

+ Checkthe sizes of the sheet 150x150x0.5 mm using
a steel rule.

+ Markthe centre line as shown in job drawing.

+ Punchthe centre point using a prick punch 30° and
a ball pein hammer.

+ Mark a square of 150mm side using a steel rule,
straight edge, 'L’ square and scriber.

+ Draw acircle of 0120mm from the same centre point
using steel rule and divider.

+  Marka hexagon of 50 mm side in the circle as shown
in job drawing

Mark a pentagon of 40 mm side within the hexagon
as shown in job drawing.

Mark an equilateral triangle of 30 mm side within
pentagon as shown in job drawing.

Place the sheet on Anvil.

Cut the square 150 mm side using flat chisel and ball
pein hammerfig 1.

Similarly, cut the other geometrical profiles. Circle
(Fig.2) hexagon (Fig.3) pentagon (Fig.4) and triangle
(Fig.5) using flat chisel and ball pein hammer

Check the different geometrical profiles with steel rule.

1 ISSH 160 X 160 X 0.5 . G.| STEEL = 2 1.2.36
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANGE : + 1mm TIME

CHIPPING DIFFERENT GEOMETRICAL SHAPES

CODE NO. FI20N1236E2
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Capital Goods & Manufacturing Exercise 1.2.37
Fitter - Basic Fitting

Chip step and file

Objectives: At the end of this exercise you shall be able to
» mark and chip as per drawing
+ file step to the given dimension.

85 15
80
40
[ | 40 |
(]
\ N
‘ t=0.5mm
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&
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!
- 15 - o
'f o o o
=] o © o +
S S S
= } Q’lb 8 e~
Te)
[}
R25
o (6)
L
o
i o
£ of
‘_1
25
55
85
120

Instructor should assign the work to + List outthe tools and equipment required

trainees. «  Mark and cut the profile using chisel and file the
profile to an accuracy of + 0.5 mm

+ Write the job sequence to do the work

1 ISSH 125 x 125x 0.5 - STEEL SHEET " - 1.237
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX NO.
SCALE 1:1 TOLERANCE 0.5mm TIME
PROFILE MARKING AND CUTTING
E =i CODE NO. FI20N1237E1
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Capital Goods & Manufacturing

Fitter - Basic Fitting

Exercise 1.2.38

Mark off and drill through holes

Objectives: At the end of this exercise you shall be able to
+ mark off using vernier height gauge
+_drill through holes using pillar/bench drilling machine.

Al ™
. @ \/ </ — e
o ' @16 '
o ‘ \ @4 - 2HOLES
- - y F— O/ — - —
2 @10 - J HOLES .
| [
! F} N {\ A1
W NLLY
15 \ @8- 4 HOLES s
33
51
90
NOTE: USE EX.NO: 1.2.31 TASK 1
1 1231 ——— Fe310-0 1.2.38
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EXNO.
SCALE 1:1 TOLERANCE : +0.imm| TIME
DRILLING THROUGH HOLES

70

CODE NO. FI20N1238E1
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Job Sequence

« Checkthe raw material for its size.
+  Apply marking media.

+ Mark as per the drawing dimensions and punch the
centre of holes with centre punch.

+ Periphery of the big holes should be punched with prick
punch 60°.

+ Fix the job on the machine vice

= Fixcentre drill in drill chuck, align with hole centre and
centre drill to the required depth.

»  Fix & 4mm drill in drill chuck
+ Set the spindle speed for & 4 mm drill.
» @ 4dmm drill can be used as a pilot for all the holes.

» Fix@8 @10 and & 16 mm drill one by one and drill
through holes as per job drawing.

+ Use coolant while drilling

Fig 1

| | DRIFT
LT
DRILLNG | |
MACHINE L ol o
SPINDLE -— 1 1=
[
II 1I TO REMOVE DRILL
o USE DRIFT
[ |
TAPER SHANK TWIST

DRILL

FIN1238H1

Caution: Use chuck key for tightening the drill
in the drill chuck.

+ Use drift to remove the taper shank drill from drilling
machine spindle. (Fig 1)

Skill Sequence

Do not hammer on drift to remove it out.

Adjust the rpm of the spindle to suit the diameter of
the drill. Ask your instructor.

Finish the job and de-burr all corners.

Apply thin coat of oil and preserve it for evaluation.

Locating hole accurately by drilling centre drill

Objective: This shall help you to
« drill centre holes with a drilling machine.

Drilling centre holes by combination drills is an accurate
method of locating the position of the holes (i.e. within =
0.025mm). In drilling operations, this method will be
specially helpful while drilling deeper holes, and holes of
fairly accurate locations. For doing centre drilling, proceed
as follows.

Hold the combination centre drill in the drill chuck and
check whether it ‘runs true’. Adjust the spindle speed to
suit the combination drill.

Adjust the job together with the vice and align with the
centre punch mark. (Fig 1)

Drill a centre hole up to the depth of 3/4th of the counter
sink. Do not apply undue pressure on the centre drill.

Apply sufficient quantity of cutting fluid.

Remove the centre drill. Fix of the required diameter twist
drill. Check if it ‘runs true’. Start drilling the through hole.

Fig 1

MACHINE VICE

FIN1239H1
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Drilling through holes

Objective: This shall help you to

» drill holes of different diameter in a drilling machine.

Punch the centre of the hole to be drilled by a centre
punch.

Set the job in the machine vice securely by using two
parallel bars to clear the drill (Fig 1)

Fig 1

DRILL

/— WORK PIECE /JOB

MACHINE
M f VICE
PARALLEL |
BLOCKS - j
T
| |

ch

FIN1238J1

Fix the drill chuck into the spindle of the drilling machine.
Fix the 4 mm dia drill in the drill chuck for pilot hole.

Select the spindle speed by shifting the belt in the
appropriate cone pulleys.

Drill all the holes first by 4mm drill. This will serve as a
pilot hole for 8 mm, 10 mm and 16 mm dia drills.

Drill & 8 mm.
Drill @ 10 mm hole.

Remove the drill and drill chuck.

Caution: Do not remove chips with your bare
hands-use brush.

Do not try to change the belt while the machine
is running.

CG & M: Fitter (NSQF - Revised 2022) : Exercise 1.2.38

Ensure that the drill do not penetrate into the vice.

Fix securely the drill deep into the drill chuck (Fig 2)

Fig2
DRILLING MACHINE SPINDLE
DRILL GHUCK
CHUCK KEY
STRAIGHT SHANK
TWIST DRILL
ya
~ <
i/ o
&
2
e

Since the web of large diameter drills are thicker, the dead
centres of those drills do not sit in the centre punch marks.
This can result in the shifting of the hole location. Thick
dead centres can not penetrate into the material easily
and will impose severe strain on the drill.

These problems can be overcome by drilling pilot holes
initially. (Fig 3)

Fig 3

2

THE PILOT HOLE

FIN1Z38J3
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise 1.2.39

Drill and tap on M.S.flat

Objectives: At the end of this exercise you shall be able to

+ mark the tap holes with vernier height gauge
+ determine the tap drill size

« drill tap drill hole on the job and chamfer it

+ cut internal thread by hand tapping.

2xM10 2xM8 M16 4xM6

50

L&

|10|

15

15

| 10|

Job Sequence

+ Check the raw metal and file to size 75x50x9 mm.

+ Markthe hole centres for the tap drill holes with vernier
height gauge.

Drilling

» Setthe pillar drilling machine for drilling operation
+ Setthe job on the machine vice.

+ Fix the centre drill in a drill chuck.

+ Align centre drill with centre location of hole and drill
a centre hole..

+ Fix @ 5 mm drill in a drill chuck and drill all the
centre drilled holes. (this serves as pilot hole for larger
diameter drills).

» Drill two holes @ 6.8 mm for M 8 tap.

Drill two holes @ 8.5 mm for M 10 tap.
Crill & 14 mm at the centre of the work for M16 tap.

Fix the counter sink tool in a drilling machine and
chamfer all the tap drill holes both sides to 1.0 mm
depth.

Tapping

Fix the Job in bench vice.

Cut M8 internal thread using M6 hand tap and tap
wrench.

Similarly, cut internal threads using M8, M10 and
M16 hand tap and tap wrench

Finish and De - burr all the surfaces of the Job.
Clean all the threads without burrs.

Apply a little oil and preserve the job for evaluation

1 60 ISF 10 x78 mm Fe310 1.2.39
NO.OFF STOCK SIZE SEMI-FRODUCT MATERIAL FROJECT NO. PART NO, EX. NO.
SCALE 11 TOLERANCE : 0. imm | TME
DRILLING AND TAPPING
E —@— CODE NO. FI20N1238E1
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Tapping through holes

Objective: This shall help you to
» cut internal threads using hand taps.

Determine the tap drill size either using the formula or the
table.

Drill the hele to the required tap drill size. [An undersized
hole will lead to breakage of the tap].

Chamfer the end of the drilled hole for easy alighing and
starting of the tap. (Fig 1)

Fig 1

COUNTER

DRILL | SINK TOOL

//

Hold the work firmly and horizontally in the vice. The top
surface of the job should be slightly above the level of the
vice jaws. This will help in using a try square without any
obstruction while aligning the tap. (Fig 2)

FIN1238X1

Fig2
TRY SQUARE

HAND TAP

FIN1238X2

Fix the first tap (taper tap) in the correct size tap wrench.
Too small awrenchwill needa greaterforce toturnthe tap.
Very large and heavy wrenches will not give the feel’
requiredtoturnthe tapasitcuts and may leadto breakage
of the tap.

Position the tap inthe chamfered hole vertically by ensur-
ing the wrench is in a horizontal plane.

Exert steady downward pressure andturnthetapwrench
slowly in the clockwise direction to start the thread. Hold
the tap wrench close to the centre. (Fig 3)

Remove the wrench from the tap when you are sure of
starting the thread without disturbing the setting.

Checkand make sure that the tapis vertical by usinga try
square in two positions at 90° to each other. (Figs 4 & 3)
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Fig 3

APPLY SLIGHTLY GREATER PRESSURE
HERE WHILE TURNING

WORKPIECE

M

SQUARING UP THE TAP

FIN1238X3

Fig 4

FIN1238%4

Fig 5

FIN1238X5

Make correction if necessary by exerting slightly more
pressure on the opposite side of the tap inclination.

Check the tap alighnment again. The tap alignment should
be corrected withinthe firstfewturns. Ifitis triedafterwards
there is a chance of breaking of the tap.
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Turn the wrench lightly by holding at the ends without
exertingany downward pressure afterthe tapis positioned
vertically. The wrench pressure exerted by the hands
should be well balanced. Any extra pressure on one side
will spoil the tap alignment and can also cause breakage
of the tap. (Fig 6).

Fig6

APPLY CONSTANT TURNING PRESSURE

THREAD FORMING BY TAP

FIN1238X8

Continue cutting the thread. Turn backwards frequently
about quarter turn, to break the chips. (Fig 7)

Fig 7

QUARTER REVERSE
TURN WHEN NECESSARY
Vo

COMPLETE
CLOCKWISETURN  £\P

FIN1238X7

Stop and turn backwards when any cbstruction to the
movements is felt.

Use a cutting fluid while cutting the thread to
minimise friction and heat.

Cut the thread until the hole is totally threaded.

Finish and clean up using the intermediate and plug tap.
The intermediate and plug tap will not cut any thread if the
first tap has entered the hole fully.

Remove the chips from the work and clean the tap with a
brush.

Make sure that the dia of the hole to be tapped
is correct for the given size of the tap.

Turn backwards frequently about quarter turn
to break the chips.

Select the length of wrench suitable to the size
ofthe tap. Over length of wrench maycause the

breakage of tap.
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Capital Goods & Manufacturing

Fitter - Basic Fitting

Exercise 1.2.40

Punch letter and number (letter punch and number punch)

Objective: At the end of this exercise you shall be able to

+ punch the letters and numbers.

Job Sequence

Check the raw material size.

Mark the line to punch the letters.

Measure the length.

Count the letters on each line.

Select the size of the letters according to space

Position the letter punch and hold vertical position
hammer vertically above the punch.

Practice letter and number punching.

R20

1 S5 110 x46 x 2mm STAINLESS STEEL 1240
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 . TIME
TOLERANCE : NIL
LETTER AND NUMBER PUNCHING PRACTICE ON

=6

KEY CHAIN TALLY

CODE NO. FI20N1240E1
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Skill Sequence

Objective: This shall help you to
+ punch letters and numbers.

Letter and number punches

These hardened and tempered steel punches are used to
stamp identifying symbols, letters or numbers as required
on the work.

They are obtainable with symbols ranging in size from
0.8 mm to 13 mm.

They are kept in boxed sets.

Use a file on the work to be stamped to check the work is
softer than the punch. Any attempt to stamp hard material
would damage the punch. Use an electric pencil or acid
etching to mark hard materials. (Fig 1)

Fig 1
TEST WITH A FILE BEFORE
STAMPING

METAL EASILY
FILED I5 SOFT
ENOUGH TC
STAMP

FIN1240H1

Each symbol must be made with a single blow. A second
blow gives a distorted second impression.

Letters such as M and W may require firmer blows to
produce the same depth of impression such as letters |
and T can make.

The depth of impression for a given blow varies with the
softness of the material.

Practice on different metals.

Use the punches in the following manner :

- Mark out the guidelines for the symbols.
- Check that you have the correct symbol.

- Position the punch so that the symbol will be in line,
square, correctly spaced and the correct way up.

(Fig2)

Fig 2

AG

EVEN SPACING

LETTERS IN LINE
AND SQUARE

LETTERS APPEARS
INVERTED WHEN
VIEWED FROM FRONT

G GUIDE LETTERS

FIN1240H2

Hold the punch in a vertical position. (Fig 3)

Hold the hammer vertically above the punch. (Fig 3)

Fig 3

LINE UP PUNCH AND
STRIKE SQUARELY

FIN1240H3

Watch the point of the punch.

Strike the punch squarely with one firm blow.
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Capital Goods & Manufacturing
Fitter - Basic Fitting

Exercise 1.2.41

Practice use of different punches

Objectives: At the end of this exercise you shall be able to
+ mark and punch holes on gasket with hollow punch
+ dismantle taper pin/dowel pin in an assembly.

TASK 1
16 /70 3/8" - 18 HOLES e
X
RADIUS ]
/0O O O O
@ N S .
- R10 x 4 RADIUS |
3 1 1
d) - () -
NG/
16 16 16 16 16 16 5
96
TASK 2
d; MACHINED COMPONENTS
e
TAPER PIN / Z
1 GASKET 100 x 70 3.0mm RUBBER 1241
NO.OFF STOCK SIZE SEMI-FRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
S8CALE 11 TIME

=HO

PRACTICE WITH HOLLOW AND PIN PUNCH

TOLERANCE : NIL

CODE NO. FI20N1241E1
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Job Sequence

TASK 1 : Mark and punch holes on gasket

+ Markas per drawing in Gasket.

« Locate the intersection of the hole point using pencil.
+ Draw @8 mm hole circles with divider.

» Punch and make a hole with @ 8 mm Hollow punch -
Fig1.

For TASK 1 provisions may be made for Gasket/
Leatheroid sheet/Rubber or cork sheet for the
practice.

TASK 2 : Taper dowel pin dismantle

+ Select a suitable pin punch according to the
dismantling of taper pinfig 1.

Fig 1

PIN PUNCH
(SHORT)

STARTER DRIFT
PLNCH

PIN PUNCH
(LONG)

FIN1241X1

+ Always use starter drift punch first to dismantle the
taper pin in machine assembly. (Fig 2)

« Use pin punch (short) or {long) also to dismantle the
taper pin in assembly.

+ While dismantling the dowel taper pin, strike with
hammer on dowel pin with light blow.

HOLLOW PUNCH

COMPONENT
{RUBBER SHEET)
METAL PLATE

USING A HOLLOW PUNCH

FIN1241H1

Fig 2

g : ALWAYS USE STARTER
DRIFT PUNCH FIRST

T

7— =
TAPER PIN ; END WILL NOT
Z§ SPREAD PIN

FIN1241X2

For TASK 2 provisions may be made for
disassemble the fixtures of jigs where the
dowel pins are provided for practice or removal
of dowels.
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.42

Marking of straight lines, circles, profiles and various geometrical shapes

and cutting the sheets with snips

Objectives: At the end of this exercise you shall be able to
+ flatten a sheet using wooden mallet

mark parallel lines, curved lines, circles and geometrical shapes

cut sheet metal on straight lines using straight snips
cut sheet metal on curved lines using curved ships

cut sheet metal on various geometrical shapes.

Task 1

o

e

u

=

L

o M~

o

T

N

150
MARKING AND CUTTING ON STRAIGHT LINES
1 ISSH 105 x 105 X 1.00mm G.|. SHEET TASKS
1 IS8H 75 x 75 x 1.00mm G.|. SHEET TASKS
4 ISSH 75 x 75 x 1.00mm G.l. SHEET TASKA4
1 ISSH 125 x 125 x 1.00mm G.|. SHEET TASK 3
1 ISSH 105 x 105 x 1.00mm G.|. SHEET TASK 2
1 ISSH 155 x 80 x 1.00mm G.|. SHEET TASK 1 1.3.42
NO.CFF STCCK SIZE SEMI-PRODUCT MATERIAL PRCJECT NC. PART NO. EX. NO.

SCALE 1:1 DEVIATIONS #1.00mm| TIME

TITLE

O

MARKING AND CUTTING VARIOUS
GEOMETRICAL SHAPES IN G.l. SHEET

CCDE NO. FI20N1342E1
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TASK 2

TASK 3

50

100

50

S
N/

100

MARKING AND CUTTING ON CIRCLES

120

120

100

i

MARKING AND CUTTING ON CURVED LINES

1342

NO.OFF

STOCK SIZE

SEMI-PRODUCT MATERIAL

PROJECT NO.

PART NO.

EX. NO.

SCALE 1:1

£

MARKING AND CUTTING VARIOUS

GEOMETRICAL SHAPES IN G.I. SHEET

DEVIATIONS z1mm

TIME

CODE NO. FIZ0N1342E2

100
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Task 4
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\
MARKING AND CUTTING TRIANGLE
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Task 6
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DEVIATIONS 11mm
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CCDE NO. FI20N1342E3
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Job Sequence

TASK 1: Marking and cutting on straight lines
Check the size of the sheet steel as per sketch using a
steel rule.

Levelthe sheet on the workbench or a bench stake using
a mallet.

Mark a rectangle onthe sheet metal as per sketch using
'L square, steel rule and scribe.

Set the steel rule on the outline of the sheet for 25mm.

Mark off two 'V' marks at 25mm from each long side.

TASK 2: Marking and cutting on circles

Checkthe size of the square sheet as per sketch, usinga
steel rule.

Level the sheet on a levelling plate using a mallet.

Mark a square on sheet metal as per sketch.

TASK 3: Marking and cutting on curved lines

Flatten the sheet metal using a wooden mallet and a
tinman's anvil stake.

Check the size of the sheet using a steel rule.

Mark square 100 x 100 using a steel rule, a straight edge
anda'L' square.

Mark the centre line as shown in Fig.1

Fig 1

FIN1342H1

Mark point'A'and punch using a dot punch and a ball pein
hammer.

Taking point ‘A’ as the centre, mark curved line radius
10mm using a wing compass.

Similarly, mark other curved lines as per job drawing.

Check the marked curved lines using a steel rule.

Scribe a line through the V' marks, throughout the length
of 150mm.

Similarly, mark other lines 20mm, 15mm, 10mmand5mm
apart fromeach other.

Hold the sheet by left hand.

Cut the sheet by the right hand on the line, using straight
snips.

Mark and punch the centre of the square sheet.
Draw &12mm concentric circle at the centre of square.

Similarly, scribe other 7 concentric circles with equi
distant radius.

Cut the circle lines using bend ships.

Cut along the marked outside curved lines 1 to 4 using
straight snips. (Fig.2)

Cutalongthe markedinside curvedlines 5to 9 using bend
snips. (Fig.2)

Checkthe dimensions of the cut pieces using a steel rule.
Flatten the sheet on anvil stake with wooden mallet.

Check surface flathess with edge of steel rule.

Fig 2 1

100
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120
100
o

, 9 & 7 68 5

FIN1342H2
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TASK 4: Marking and cutting triangle

Checkthe size ofthe sheetas per sketch using a steel rule.
Level the sheet on the bench stake using a mallet.
Punch the centre of the sheet by a prick punch.

Draw a @ 65mm circle using a divider on the sheet.

Punch a dot on the circumference of the circle by a prick
punch.

TASK 5: Marking and cutting square

Check the size of sheet as per sketch using a steel rule.
Mark the centre lines.

Punch the centre of the sheet by a prick punch.

TASK 6: Marking and cutting hexagon

Checkthe size ofthe sheetas persketch using a steel rule.
Level the sheeton alevelling plate.

Mark centre lines.

Punch at the centre of the sheet '0'.

Draw & 90mm circle.

Skill Sequence

Flattening the sheet metal

Markthree arcs equal to the side ofthe equilateraltriangle
and join the arcs by lines.

Cut along the marked lines using straight snips.

Check the triangle size with steel rule.

Draw a @ 60 mm circle using divider on the sheet at point
O
Join points A, B,C,D and inscribe the square.

Cut along the marked lines using straight snips.

Scribe arcs onthe circumference, each arc beingequalto
the radius of the circle.

Join points A,B,C,D,E & Fand construct the hexagon.

Cut along the marked lines using straight snips.

Objective: This shall help you to
+ flatten the sheet metal of various sizes.

Clean the tinman’s anvil stake and the job.

Place the job on the anvil stake top. (Fig 1)

Fig 1 SHEET

\

TINMAN'S
ANVIL STAKE

FIN134211

Ifthe size of the sheet metal is smaller than the face of the
stake, place the sheet somewhere in the middle of the
stake face. (Fig 2)

Fig 2

FACE

TINMAN'S
ANVIL STAKE

FIN13422

If the size of the sheet is bigger than the face of the stake,
place the edge of the sheet atthe center of the stake face.

Strike the sheet with the mallet fromfront to back and back
to front, till the entire surface of the sheet is flat. (Fig 3)
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Fig3
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Checkthe flatness of the sheet metal with the edge of the
steel rule. While checking the flatness, place the edge of
the steel rule on the surface of the sheet and observe the
gap between the steel rule edge and the surface of the
sheet metal. (Fig 4)

If a gap is not observed, then the sheet is perfectly flat.

If a gap is observed, thenthe sheet is not flat at the points
of the gap.

Flattenthe surface at the points of the gapifa gapis observed.

Measuring and marking the sheet metal

Objectives: This shall help you to

* measure the linear dimensions of the sheet metal using a steel rule
* mark parallel lines using a steel rule, a straight edge and a scriber.

Measuring
— Cleanthe edges of the steel rule using a waste cloth.

— Place the graduated edge of the steel rule on the
workpiece such that the edge is perpendicular to the
lines or the edges. (Fig 1)

Fig 1

[/

\u 14 Ho mu)

i01I|D|101

7

FIN1342.1

— Coincide one linewitha large graduatedline (Centimeter
lines) on the steel rule.

— Taking this as a reference dimension, note the
dimension on the scale coinciding with the line/edge
between which the distance is to be checked.

— Determine the distance between the two lines. For
example, if 50 mmis the reference dimensionand 100
mm is the dimension coinciding with the line between
which the distance is to be checked, then 100-50 = 50
mm is the distance between the two lines.

Mark astraight line on the sheet: Mark off two V' marks
from the datum 'xx' at a distance as required for
measurement, usinga steel rule anda scriber. Datum xx'
is at right angle to datum 'yy'. (Fig 2)

Set the straight edge in between the 'V’ marks and press
the straight edge with your fingers. (Fig 3)

Fig 2

FIN1342.2

Fig3

FIN1342J3

While scribing lines, hold the scriber close to the straight
edge as shown in Fig 4.

Incline the scriber at an angle of 45" approximately as
shown inFig5andscribe aline towards you alongthe edge
of the straight edge.

Ifthe inclinationis opposite fromyou, it will cause damage
to the sheet and will remove the top layer of the metal.
Don't apply excessive pressure while scribing lines using
the scriber to avoid the removal of the metal. Fig 6.
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Fig 4 To avoid wastage, always scribe lines from left
hand bottom corner as shown in Fig 8 but notas
SCRIBER in Fig 9.
Draw parallel lines as in Fig 10 as per the
dimensions shown in Job drawing. (Ref. Job
sequence for Ex.No.1.3.42 Task 1.
g Fig 8
Fig 5
3
- Fig 9
3
Figé
3
3
b Fig 10
3
£
The line AB is the parallel line to the datum xx. (Fig 7)
For economical marking
Fig7
INCLINE THE SCRIBER IN THE
HOLD FIRMLY DIRECTION OF THE STROKE AND §
DRAW TOWARDS YOU. z
]
3
Marking with wing compass
Obijectives : This shall help you to
» set the required dimensioh on a wing compass
» draw circles and arcs with a wing compass.
Wing compass
Fig 1

Verify that the legs of the compass are of the same length.
(Fig1)

If not, grind the leg and sharpen with an
oilstone.

Punch at the intersection of the marked lines. (Fig 2) 3|

FIN1342K1

Only a small dot is needed to prevent the
compass from slipping.

CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.42 105



For small lengths, loosen the wing nut and cpen the
compass wider and then squeeze with your right hand to
adjust and match the required length on the rule. (Fig 3)

While adjusting the compass opening, use the
middle of the rule and not the edge.

For larger lengths, place the rule on the worktable and
adjust the compass opening, with both tips on the rule.

To close the legs fractionally, tap the cutside of the leg
lightly.

Fig 2

WANDERING

SMALL DOT AT
INTERSECTION

MAKE DOT TO
THE RIGHT SEZE

DOT TOO BIG

FIN1342K2

Figa

FIN134263

To open them fractionally, turn the compass upside down
and tap the head lightly. (Fig 4)

After setting the dimensions, lock the legs with the wing
nut and check the dimensions again.

Hold the compass head with the palm of your hand to
prevent the compass point from slipping from the centre of
the circle.

Do not press the wing nut.

Draw an upper half circle from the lower left to the right,
using thumb pressure. (Fig 5)

Fig5

FIN1342¢5

o
FIN1342K4

Change the thumb position on the compass, and draw the
rest of the circle from the lower left. (Fig 6)

When drawing, tilt the compass slightly in the direction of
rotation.

Draw clearly the first time itself.

Fig6

FIN1342K6
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Mark curved lines

Objectives: This shall help you to

» mark the centre line using a scriber and a steel rule
» punch a dot mark using a dot punch

» mark curved lines using a wing compass.

Clean the tinman's stake and the sheet metal surface.
Flatten the sheet metal using a wooden mallet.
Check the size of the sheet metal using a steel rule.

Mark "V’ at the centre of the workpiece on opposite sides
and join it using a steel rule and a scriber. (Fig 1)

Fig 1

SHEET

»
FIN1342M1

Mark the centre point on the centre line.

To punchthe centre point use a dot punch. Placethe sheet
onthe anvil stake. Holdthe punch betweenthe thumband
thefirsttwo fingers of the handwhere possible, restthe little
finger and the edge of your hand onthe marked centre point
as shown in Fig 2.

Fig 2

2. INCLINE THE PUNCH
S0 YOU CAN SEE
CLEARLY, TO LOCATE
THE POINT

FIN13420M2

1. POSITION THE PUNCH

Bring up the dot punch in the vertical position and strike
with a ball pein hammer onthe head of the dot punchlightly.

Watch the point of the punch and strike its head with the
ball pein hammer Fig 3. This dot punch marks preventthe
wing compass leg from slipping while scribing curved lines
from the centre point.

Only a small dot is needed to prevent the wing compass
fromslipping. Ifthe dot istoo big, compass legwill wander
as shown in Fig 4.
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Now set the wing compass to the required dimension. Set
one leg of the wing compass at the centre point, and scribe
a curved line (arc) by rotating the wing compass as shownin
Fig 5.

Safety: While striking the head of the dot punch, the
hammer face must be free of burrs and oil substances.
The hammer head must be heldtightonto the handle
by wedge.

Fig 3
LINE UP
VERTICALLY
POSITION
FOR VERY
——— LIGHT BLOW
ABOUT
40 mm
\/HAND SUPPORT POINT 2
™S
Fig 4
5 !! 23 WANDERING
SMALL DOT AT MAKE DOT TO DOT TOOBIG §
INTERSECTION THE RIGHT SEE s
T
Fig5
1
I
| SHEET
B
]
I
n
A g
=
[T
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Cutting the sheet metal along straight line by straight snips

Objective: This shall help you to

» cut the sheet metal along a straight line by straight snips.

Hold the sheet in one hand and snip with the other hand,
holdthe snips handle atthe end and place the upperblade
ofthe snips onthe line by keeping a smaller openingangle.

(Fig.1)

Asfar as possible, keep asmall part of the sheet
on the left hand side at the time of cutting the
sheet. (Fig 6)

Fig 1

CORRECT GRIP OF SNIPS WHILE CUTTING

FIN1342N1

Grip the snips so that both the blades are engaged with
each other without any clearance between the blades.

Maintain the gap in between the blades, to less than 20°

Fig 2

(Fig 2 & 3)
’

PP rr T
‘ . \

FIN1342N2

Fig3

LA AL S AR

DO NOT GRIP

FIN1342N3

Keep the blade perpendicular to the surface of the sheet
metal and hold the ships straight. (Fig 4)

Fig 4

FINH 34204

Do not use the full length of the blade for a
single stroke.

If you usethefull length ofthe blade for asingle
stroke, the cutting line will not be straight and
also the blade corner will damage the sheet.

(Fig §)

Fig5

FIN1342NS

If stops are not provided in snips, care should be taken
while cutting the sheet, not to pinch the palm of the hand
between the bent ends of the snip handles while closing.

(Fig.7)

Fig 6

FIN1342N6

Cut the material along the scribed lines. (Fig.8)

Fig7

FIN1342N7

Fig 8

FIN1342N8
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Cutting along curved lines

Objectives: This shall help you to
» cut outside curves on sheet metal by straight snips
» cut inside curves on sheet metal by bend snips.

Cutting outside curves by straightsnips
Hold the workpiece in one hand.
Hold the straight snips by the other hand at the handle end.

Keepthe straight snips blade onthe outside curved line at
90° angle and gently press the handle. This produces the
shearing force which cuts the material. (Fig1)

Accordingly, continue the processalongthetotal length of
the curved line, point by point, till the curved line ends.

Use small length of blade, while cutting outside curved
lines to get correct curved shape.

Cutting inside curves by bend snips: The skill sequence
is similar to that of cutting external curves except bend
ships are used for cutting along internal curvedlines. (Fig

Fig 1
Fig 2
BEND SNIPS

While cutting, move the snips forward alongthe cunvedline
and the workpiece towards you. This motion should be
synchronised to get a correct curved shape.
Sharpening of snips
Objective: This shall help you to
» sharpen the blunt snips.
Introduction: After continuous use, the cutting edge of -
the snips gets worn out and requires resharpening. Fig2
(Flg 1 ) et Aar OTHER BLADE FULLY OPEN

Fig 1
ROUNDED AND NICKED

SHARP BLADES

DAMAGED BLADES

DAMAGED BLADES NEED SHARPENING

FIN134281

\Ways of sharpening snips

1 Sharpeningbyfiles

2 Sharpening by oilstone

3 Sharpening by grinding wheel

Sharpening byfiles: Clampthe handle ofthe blade to be
sharpened as shown in Fig 2.
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CUTTING EDGE

INSIDE FACE
TOWARDS YOU

CLAMP THE HANDLE IN A VICE

FIN134252

File the cutting face of the blade using a flat smoothfile as
shown in Fig 3.

Fig 3

FLAT S8MOOTH FILE

FIN134283

FILE THE CUTTING EDGE & FINISH WITH OILSTONE
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Remove the snips fromthe vice, clampthe other handlein
the vice as done before.

Sharpen the second blade by file.

Sharpening by oilstone: Clamp one handle of the snips
ina benchvice.

Use the oil stone the same way as you use a file. (Fig 4)

Fig4
HOLD AT THE GORRECT ANGLE

CLEAN AND LUBRICATE QIL STONE

Fig & CUTTING
ANGLE

CORRECT

BLADES OPEN AS FAR
POSSIBLE

GRINDING
WHEEL

CUTTING EDGE FLAT
ACROSSE THE WHEELS
FACE

INSIDE FACE

OF BLADE TOOL REST ADJUSTED AND TIGHT

FIN134255

PRESENT THE BLADE TO THE GRINDER

Fig 6
DO NOT REMOVE
EXCESS METAL
SHARPEN SNIPS WITH AN OILSTONE 2 KEEF THIS poMob
i BLADE CLEAR OVERHEAT
OF THE WHEEL
Use the coarse side of the oil stone first. Use the fine side
of the oil stone for finishing. [ T\ T/ ——
Remove the snips fromthe vice and repeatthe same forthe
otherblade. DO NGT EXERT
Sharpening by grinding wheel St S
Switch on the off hand grinder. 8
QOpen the blades of the snips as far as possible. HRAW THE GLADE ACROGE THE WHELL %
Lay each blade to the grinding wheel as shown in Fig 5.
Start grindingfromthe pivot jointanddrawthe blade across
the grinding wheel. (Fig 6)
Marking triangle in a given circle
Objective : This shall help you to
» draw a triangle inside a given circle.
Draw the diameter BD of the circle. (Fig 1)
Fig 2
Fig 1 B
o
A
D g Join AB, BC, and AC to each other.

Draw an arc d/2 as radius and D as centre.

Let this arc intersect the circle at A and C. (Fig 2)

110

ABC is the triangle drawn inside the given circle. (Fig 3)
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Fig3

N

D

FIN1342X3

Marking square in a given circle

Obijective : This shall help you to
» inscribe a square in a given circle.

Draw the diameter AC of the circle. (Fig 1) Draw two arcs 1 and 2 with A and C as centres on the top
and bottom of the line BD. (Fig 3)
Fig 1
Let the arcs meet at Band D.
Join the points Band D
A | c BD is the bisector of AC.
ol
Join AB, BC, CD and DA to each other.
s ABCD is the square drawn inside the given circle. (Fig 3)
. Fig 3 ¥,
Bisect AC. (Fig 2)
b
Fig 2 o
2 1
>
A c
(v]
A = C
(]
2><1 §
Z 2
2K
: :
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Marking a regular hexagon

Objective : This shall help you to
¢ inscribe a regular hexagon in a circle.

Inscribe a regular hexagonin a circle. (Fig 1)

Fig 1

4
\

Draw the diameter vertically to the given circle whose
centreis'C'.

Let Aand Bbe theintersecting points onthe circumference.
(Fig2)

Fig2

W
FIN134272

With AO as radius and A and B as centre, draw two arcs
CD and EF respectively with the help of a compass. Let
C,D,E F be the intersecting points on the circumference.

(Fig3)

Fig3

A
c D
E F
B

g
)

Connect points A,D,F,B E and 'C' to each other. (Fig 4

Now a regular hexagon is inscribed inthe circle.

Fig 4

A
c D
o]
E
F
B

FIN1342Z4
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Capital Goods & Manufacturing Exercise 1.3.43

Fitter - Sheet Metal

Marking out of simple development

Objectives: At the end of this exercise you shall be able to

» prepare development of cylinder in parallel line method

» prepare development of rectangular tray in parallel line method
» mark out the flaps for hemming.

TASK 1

QW
-
.:>

HEMMING

|
/--..{ S5mm

124
N

),

LOCKED GROOVED JOINT

5mm
@100

1 IS8H 335X 135X 1.00 - G.|. SHEET

1.343

NO.CFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO.

EX. NO.

SCALE 12 DEVIATIONS +1mm

PARALLEL LINE DEVELOPMENT OF CYLINDER

TIME

E @ CODE NO. FI20N1343E1
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TASK 2

450
"o "o _— k] Ly
<0 o ~r
(=]
o™
r
i) ! S x 45°
=t Fae
= 20 80 20 5
0 el
130
FLAPS-SOLDERING
EDGE HEMMING
OUT SIDE
1 ISSH 135 x 90 x 1.0mm G.|.SHEET 1.343
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NQ. PART NO, EX. NO.
SCALE 18 DEVIATIONS +1mm TIME:
PARALLEL LINE DEVELOPMENT OF
Er @ RECTANGULAR TRAY CODE NO. FlzoN {34362
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Job Sequence

TASK 1: Parallel line development of cylinder

Develop and layout the pattern for the cylinder with all
allowance for joining and hemming on drawing sheet by
parallel line method.

Draw the elevation and plan of the object as per the given
dimensions on drawing sheet (A3)

Dividethe periphery ofthe circle into 12 equal parts. (Fig.1)

Fig 1

124

FIN1343H1

Extend the line from the base to the maximum length, i.e
more than the circumference of the cylinder. (Fig.2)

Fig 2
9 9 12

124MM

| |
0 1234567891011 [2
314MM

FIN1343H2

Draw line parallel to base line to the height of 124mm
(Height of cylinder) and draw perpendicular line atthe end
of 314mm base line.

Transfer the distance fromOto 1, using a compass onthe
base line as per shown in Fig.2 and continue to mark 1 to
2 2to3upto 11 to12

TASK 2: Parallel line development of rectangular tray

Calculate developed length and width of a rectangular box.

Developed length=Base length +2(side height+single
hemming allowance)

=80+2(20+5)=130mm

Developed width=Base width + 2(side height+single
hemming allowance)

=35+2(20+5)=85mm

Mark and cut the sheet metal work piece to the size of
130x85mm maintain sgaureness.

Draw the centre lines of the length and width XX and Y'Y,
(Fig.1)
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Draw perpendicular lines from base line through points.

0,1,23,45,6,7,8,910,11 and 12 are already drawn base
line (Fig.3)

Fig 3 @100

=3
=t
™~

12

A___________
o1 |
b ]
| L
Erla— |
oL, Sl
gl L e
el s

3 4
CYLINDER

1 12

FIN1343H3

Mark the lines at 4mm distance on the top and bottom of
the pattern for hemming at the top edge and joining at the
bottomedges. (Fig.4)

Draw the lines parallel to '00' and 12 12' at a distance of
5mm and 10mm on both sides respectively for seaming.
Complete the development of cylinder as per the given
dimension.

Fig 4 4 .
‘ L
[ }
|
10 |/ 5
T
‘- 4
= 3
01234586 7 8 9 101112 g
DEVELOPMENT E
('
Fig 1
Y
8 X — i —
130

)
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Draw the base length and width at the centre of the work
piece from centre line. Mark lines at 40mm on both sides
of YY and 17.5mm on both sides of XX (Fig.2)

Fig 2

175

175

40 40

FIN1343J2

Draw lines for 20mm height of the four sides of the
rectangular box parallel to AB, BC, CD and DA as shown
inthe fig.3.

Fig 3
[E E
R
F A D K
5 B G J
20 M ! 3
z

Draw lines for 5mm single hemming allowance on the four
sides parallel to FG HI, JK and LE as shown in Fig.4.

Fig4

lt.n
s 1[@

]
—n
FIN1S43.4

Draw lines on 20mm lap for the solder joint at the corners
of the rectangular box parallel to GB, AF, CJ and DK as
shown infig.5.

Fig &
E L
F A D K
— I J—
€] B C J
H |
g
z
&

Draw lines for 45°slant notches at points H. |, J, K, L, E,
G A, B, Cand D as shown in the fig.6.

Fig6

E I
v/

Nam\y

FIN1343J6

Complete the development of rectangular tray as per the
given dimension.
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Skill Sequence

Parallel line development of a cylinder

Objective: This shall help you to

« develop and layout a pattern for a cylinder by parallel line development method.

Draw the front elevation and the plan of the cylinder ona
paper. (Fig1)

Fig1

I
|
| =
|

T
ELEVATION

20

&

PLAN

FIN1343X1

Divide the periphery of the circle into 12 equal parts and
checkeach division. (Fig 2)

Fig 2

FIN1343x2

Extend the lines to a length slightly more than the
circumference of the circle (pd) plus the allowances forthe
locked grooved joint. (Fig 3)

Fig3

!
1
| |=
1
T

FIN1343X3

Draw a line 00' perpendicular to the parallel line throughthe
left end. (Fig 4)

Fig4
A CIRCUMFERENCE LINE

e
FIN1343%4

Transfer equal distances 0,1,2,3,4 upto 12 of the plan on
the circumferential line without disturbing the equallengths
with compass. (Fig 5)

Figs

[=]

FIN1343X5

'\1_55,_ E: 12

Draw a perpendicularat the end of the twelfth pointof layout
to the base line. (Fig 6)

Draw parallel lines to line 00" at points 1,2,3,4 upto 12. (Fig 6)

Fig 6
g 1 2 3 4 §F§ 6 T 8 & 10011 12

ELEVATION DEVELOPMENT

0123458789101112§
z
'S

Mark the lines at 4 mm distance onthe top and bottom of
the pattern for hemming at the top edge and joining at the
bottomedge. (Fig.7)

Drawthelines parallelto00'and12 12' ata distance of 5mm
and10mmon both sides respectively forseaming. (Fig. 7)
MNow the pattern is completed.

Fig7

d‘* -

i

10

01 2 3 4 § 6 7 B 8 10 11 12
DEVELOFPMENT

FIN1343X7
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Capital Goods & Manufacturing Exercise 1.3.44
Fitter - Sheet Metal

Marking out for flaps for soldering and sweating

Objectives: At the end of this exercise you shall be able to

make rectangular tray as per given dimensions

develop the pattern by parallel line method

cut as per the required dimensions and make the rectangular tray
solder and sweat soldering.

TASK 1
FLAPS SOLDERING
X
¥
5
TASK 2 50
10
SWEAT SOLDERING / SWEATING J 50
|
0
2 ISSH 75 x 50 x 1mm - G.| SHEET - TASK 2
1343 —=— - - TASK 1 1.3.44
NO.CFF STCCK SIZE SEMI-PRODUCT MATERIAL PROJECT NOC. PART NOC. EX NO.
SCALE 1:1 DEVIATIONS 104
MAKING RECTANGULAR TRAY 4| TMe
E @ AND FLAPS SOLDRING I

118



Job Sequence

TASK 1: Making rectangular tray and flaps soldering

Check the size of sheet as per sketch using a steel rule.
Level the sheet on the leveling plate using a mallet.
Develop the tray by the parallel line method.

Cut the unwanted area shown in shadow using a straight
ship (Fig.1)

Cut the notches at 45° using a straight snips (Fig.1)

Fig 1
E L
|
= A Dy
= — . = =
G B C J
|
H |

FIN1344H1

TASK 2: Soldering and sweating

Cut two pieces to the size 75 x 50mm.
Flatten the sheets on Tinman's anvil.

Clean the surfaces to be joined thoroughly with abrasive
cloth and a dry cloth.

Apply flux on surface of the sheets.

Place the surfaces to be joined in correct alignment as
shown in Fig 3.

Heatthe solderingironbitinforge or blow lamp, hotenough
to melt the solder.

Fig3

TINNED SURFAGE

e  — SOLDER JOINT

S P

FIN1344H3

Deburrthe edges of the sheet metal pattern usinga smooth
flatfile.

Form a single hemming on four sides of the tray.
Bend the four sides to 90° using a Tinman's anvil.
Bend all the flaps to 90°. (Fig.2)

Join the four corners by soft soldering.

Fig 2

FIN1344HZ

Dip the point of the soldering bit into a dipping solution to
avoid oxidation.

Apply solder to the bit.

Placethe bitin correct position, overthe lapopeningatone
end of the joint.

Lift the bit from the joint to get a smocth tack of solder.

Similarly tack at regular intervals along the joint.

Tacking provides temporary holding of the
sheets.

Move the bit steadily along the joint in one direction.
Continue the soldering until the joint is completed.

Similarly, solder cther side ofthe lap joint following above
procedures.

Allow the joint to cool.
Wash off all traces of flux with running water.

Clean the job with rag.
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Skill Sequence

Preparing the soft solders

Objective: This shall help you to

= prepare soft solder in varying proportion in the form of stock to suit the metal to be joined.

In soft soldering process, soft solder is required to be
preparedinthe required proportionoftinand lead, whentin
and lead are supplied in pure form.

Theyare generally preparedinthe form of triangular sticks.

First measure required quantities oftinand lead in kilograms.
For example to prepare 60/40 soft solder, take 600 gms of tin
and 400 gms of lead to prepare 1 kg of soft solder.

Melt the lead first in a crucible, cast iron pan or ladle.
(Fig.1) Leadis meltedfirst becauseits meltingtemperature
is higher thantin. (327°C)

Fig 1

LEAD MELTED FIRST

ADD TIN SLOWLY
SAFETY TONGS

MOLTEN LEAD MELTS TIN

PAPER WRAPPED SULPHLIR
PUSHED TO BOTTOM

FIN1344.11

MAKING SOFT SOLDERING STICKS

Addtin slowly to the molten lead and blend by stirring the
mixture. (Fig1)

Reduce the temperature of solder until the mixture will not
flow readily.

Addlittle amount of sulphurto the mixture asflux and clean
the alloy. (5 gm of sulphur/kg of solder)

Restirrthe mixture and increase the temperature untilthe
alloy is free flowing.

Sulphur unites with impurities which rise to the surface,
burns and forms a dross.

Remove the dross with a perforated ladle. (Fig 2)

Fig2
PERFORATED LADLE

CLEAR SURFACE

FIN1344.2

REMOVING DROSS

Use angle iron as a mould.

Clean the angle iron and pour the molten solder carefully
and continuously as shown in Fig 3.

WARNING

Molten solder will splatter violently in contact
with moisture. The moulds mustbe preheated.

Allow the solder to set.

Remove the stick after getting cocled.

Fig3 =

WOODEN BLOCK

MAKING THIN STICKS OF SOLDER

FIN1344J3
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Preparing the working point of soldering bit

Objective: This shall help you to

» tin a soldering bit for free and uniform flow of solder on to the workpiece without oxidation.

In case of a newbit, holdthe bit ina vice andfile the burrs
fromthe face and edges and lightly round offthe point with
afile.

In caseof abitinuse, cleanthe bit pointwithafile, remove
the pitted faces and rough edges. (Fig.1)

If the soldering bit is too hard to file, heat it till it
melts the solder freely and then cool it by dipping
into cold water.

Heat the bit until colours appear on the faces, Don't over
heat the bit.

Fig 1

FIN1344X1

Rub all faces on sal-ammoniac cake. (Fig 2)

Apply stick solder to each working face, as it is rubbed on
the sal-ammoniac cake.

Spreadthe solder uniformly overthe facesand removethe
excess solder by wiping with a piece of rag. (Fig 3)

Now a thin bright film called “tin” is formed on the faces of
the copper bit. This is called tinning.

Tacking and soldering the joint

Fig 2

FIN1344x2

Fig3

EPREADING THE S8OLDER ON FACES OF BIT

FINT344X3

Avoid breathing fumes from the sal-ammoniac
which causes headache and is injurious to the

lungs.

Objective: This shall help you to
» set and tack the lap joint in correct alighment

» solder a lap joint with uniform flow of solder, in flat position

*_inspect a lap joint, to ensure strong joint.

Check the size of the material using steel rule and
trysquare. Selecta suitable type of soldering bit. (Copper)

Tin the soldering bit. Select the suitable flux for the job.
Select the suitable solder for the job.

Clean the surface to be joined with an abrasive cloth and
then with a dry cloth, making it free from dirt, rust, oil,
grease etc. (Fig 1)

Apply flux to the joint as shown in Fig.2.
Place the surfaces to be joined in correct alignment.

Heatthebitinforge or blow lamp, hotenoughto meltthe solder
readily. The effect of heating the bitis shown inFig 3.

Fig 1

WORKPIECES

CLEAN THE SURFACES TO BE JOINED

FIN1344Y1
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Place the bitincorrect position, overthe lapopeningatone
end of the joint. (Fig 5) Hold the bit steady till the solder
flows onto the workpiece and covers the lap opening.

(Fig.5)
Lift the bit from the joint to get a smooth tack of solder.
(Fig9)

Fig 2
&
3
APPLY FLUX =
™
Fig 3 SMOOTH
BRIGHT SILVER
CORRECT HEAT
LUMPY
DULL GREY
TOO COLD
LACKS PENETRATION
BUCKLING
UNCONTROLLED
FLOW
TOO HOT
BURNT
SOLDER FLOW TEMPERATURE

FIN1344Y3

HEATING THE BIT

Figs ;

SOLDER FLOW

e

LIFT OFF BIT

e

SMOOTH DEPOSIT
TACK SOLDERING

FIN1344Y5

Similarly, tack at regularintervals along the joint. Tacking
provides temporary holding of the sheets. (Fig 6)

Do not allow it to become red hot otherwise
tinning gets burnt off or it will form a bronze
coating over the tip, on which solder will not stick

properly.

Dip the point of the bit into a dipping solution to avoid
oxidation. (Fig 4)

Fig 4

DIPPING SOLUTION

FIN1344Y4

DIP THE BIT

Apply sclder to the bit.

Fig 6

TACKING THE JOINT

FIN1344Y5

Re-heat the bit, if necessary. Place the bit on one end of
theseam, add solder to the bitand allow the solder to melt
and flow into the joint, which takes place by capillary
action.

While soldering, to prevent the lap joint from springing
apart, the joint is held in place by a stick of wood.

Move the bit steadily along the joint with a consistent
movement, in one direction. (Fig 7)

Fig7

FIN1344Y7

DIRECT SOLDERING

122 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.44



Addsolder as required.
Continue the soldering until the joint is completed.

The joint will not be satisfactory if the solder is just ‘struck
on' or ‘melted on’. Solder shouldflow freely. Allow the joint
to cool.

Wash off all traces of flux with running water and cleanthe
jobwith rag. (Fig 8)

Inspectthe lap joint for the penetration ofthe solderinto the
lappedsurfaces.

Ensurethatthe opening issealedwitha neat, smoothfillet
ofsolder.

Upper surfaces of the seam should show a smooth, thin
coatings of solder, uniforminwidth with tidy soldermargins.

Never file the soldered joint.

Fig8

CLEANING OF FLUX RESIDUE

FIN1344Y8

Sweating or sweat soldering

Objective: This shall help you to
» sweat solder a lap joint, using a blow lamp.

Cut the sheet or pieces to the required size and mark.

Cleanthe surfaces to be joined thoroughly free of dust, dirt
and oily surface.

Coat the surface to be joined with flux. (Fig 1)

Fig 1

WORKFPIECES

FIN134421

APPLY FLUX

Apply anuniform coating of solderto each of the surface to
be joined. (Fig 2)

Fig 2

FIN134422

Place and align the tinned surfaces one on the top of the
other.

Ensure that the tinned surfaces are in contact.

Place the flat side of the heated copper bit on one end of
the joint.

Press down the joint with a rod, as the solder in between
the two surfaces begins to melt and flow. (Fig 3)

Fig 3

SWEATING WITH SOLDERING IRON

FIN134423

Draw the bit copper slowly along the joint and follow with
the hold down piece.

While moving the copper bitforward, ensure thatthe solder
melts. Otherwise, the joint will not be proper.

Constant supply of heat will produce a successful sweat
solderedjoint.

Hence, it is advisable to use two copper bits for this
operation whereby, when one is in use, the cther can be
heated and kept ready for continuous operation.

Sweat soldering can also be done using a blow
pipe as shown in Fig 4.

Fig4

HEAT THE JOINT

FIN134424

CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.44 123



Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.45

Various sheet metal joints

Objectives: Atthe end of this exercise you shall be able to
* make a single hemming and double hemming joints
* make a paned down seam joint by using hand tools
* make a knocked up seam joint by using hand tools

* make a locked groove joint using hand grooves

* make a straight edge wired joint by hand process.

TASK 1
/BENDING LINE
o
D
100 \
L B{TYP) [t} k T
SINGLE HEMMING BY HAND DROCESS BENDING LINE
TASK 2
‘/rBENDING LINE
7777777777777777 A E
~
=t
(2]
~ Ul ]
100
i s
DOUBLE HEMMING BY HAND DROCESS
1 ISSH 105 x 70X 0.6 G. SHEET TASK 1
2 ISSH 105 x 70x 0.8 G.| SHEET TASK 2 1.3.45
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS  0.04 TIME
SHEET METAL JOINTS
«E» @ CODE NO. FI20N1345E1
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TASK 3
ey
65

I

|

|

|

|

| &

I| W3

l

|

|

|

PANE DOWN SEAM JOINT
®
TASK 4
65
KNOCKED UP JOINT
8
KNOCKED UP SEAM JOINT (SINGLE SEAM)
1 ISSH 75 x 50x 0.6 Gl S8HEET TASK 3
1 ISSH 75 X 50 x 0.6 Gl SHEET TASK 3
1 IS8H 75 X 50X 0.6 Gl S8HEET TASK 4
1 IS8H 76 x 50 x 0.6 G| SHEET TASK 4
NOQ.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NQC. EX. NQ. 1.3.04
SCALE 1:1 DEVIATIONS TIME
SHEET METAL JOINTS

=6

CODE NO. FI20N1345E2
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TASK S 134
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I
I
I
[
I
i
PART 1 I PART 2
I @
[
[
I
I
[
[
I
I
1]
l=’)'
TASK 6 /L 6-SEAM 23 G.| WIRE
L 2
&
200
MARKING A STRAIGHT EDGE WIRED JOINT (BY HAND PROCESS)
TASK7
% LOCKED GROOVE JOINT
1
SINGLE
DOUBLE
R / HEMMING
) é
60 .
ez ) ]
SINGLE HEMMING AND DOUBLE HEMMING ON CURVED EDGES
1 ISSH 204 x 34 x 0.5 G.l SHEET TASK?7
2 I8SH 100 x 160 x 0.508 G.l SHEET TASK S
1 @3 - 205 G.| SHEET TASKS
1 ISSH 210 x 85x 0.5 G.| SHEET TASKS
NC.OFF STOCK SIZE SEM-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO. 1345
SCALE 1:1 DEVIATIONS £0.04 | TIME
LOCKED GROOVED JOINT MARKING A STRAIGHT EDGE
@ JOINT (BY HAND PROCESS)
E GODENO. FI20N1345E3
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Job Sequence

TASK 1: Single hemming by hand process

Mark and cutthe sheet as perdrawing (ISSH 100x 62
x 0.6mm Gl sheet)

Flatten the sheet using a mallet on a dressing plate.
(Fig.1)

Fig1
MALLET

WORK PIECE

<

DRESSING PLATE

FIN1345H1

* Fold one edge of the sheet using a hatchet stake and
a mallet for single hemming. (Fig.3)

Fig 3

HATCHET STAKE

FIN1345H3

* Flattenthe single hemmed edge of the job sheet metal
on the dressing plate using a mallet. (Fig.4)

Remove burrs on edges of the sheet with flat smooth
file.

Mark two lines at a distance of 6mm from both edges
for single hemming with folding clearance. (Fig.2)

Fig 2

MARKED TWO LINE
CLEARANCES FOR
BENDING

DISTANCE EQUAL TG THE
THICKENESS OF THE SHEET
{FOLDING CLEARANCE)

FIN1345H2

TASK 2: Double hemming by hand process

Mark and cut the sheet as per drawing. (ISSH
100x66x0.6mm G.|. sheet)

Flatten the sheet using a mallet on a dressing plate.

Remove burrs on edges of the sheet with flat smooth
file.

Mark two lines at a distance of 6mm from both edges
for single hemming with folding clearance.

Fold one edge of the sheet using a hatchet stake and
a mallet for single hemming. (Fig.1)
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Fig4

L r‘:_-_-_-D

FIN1345H4

*  Similarly, repeatthe above processinanotheredge for
single hemming.

¢ Check the flatness and the straightness of the single
hemmed job of sheet metal.

* Examine the single hemming edges without gap.

Flg 1
. )

* Flattenthe single hemmed edge of the job sheet metal
on the dressing plate using a mallet. (Fig.2)

FIN13451

Fig 2

L r':._-’)

FIN1345t2

127



* Markagain, thetwolines ata distance of 6mmfromthe
single hem for double hemming. (Fig.3)

Fig 3
MARKED LINE FOR
CLEARANCE FOR

2nd FOLD.

FIN134513

* Fold the single hemmed edge of the job sheet metal

usinga hatchet stake andamallet for double hamming.
(Fig.4)

Fig4

HATCHET S8TAKE —==

FIN134514

* Flattenthe double hemmededge ofthe sheet metalon
the dressing plate using a mallet (Figs 5 & 6)

TASK 3: Paned down seam joint
* Mark and cut sheet to the size as per drawing
{(Part | ISSH 80 x 50 x 0.6mm G.|. sheet)
(Part Il ISSH 80x50x0.6mm G.|. sheet)
* Flatten the sheets using a mallet on a dressing plate.

* Remove burrs on edges of the sheet with flat smocth
file.

* Mark the setting down operation for the single seam
{paned down joint) in part 1.

Flg 1 (T) THICKNESS OF THE
SHEET FOR FOLDING

CLEARANCE m
—ma p—

FIN1345J1

L

Fig5

FIN1 34515

Fig6

. —)
Y

* Similarly, repeatthe above processinanotheredge for
double hemming.

FIN134516

* Checkthe flathess and the straightness of the double
hemmed job of sheet metal.

*  Examine the double hemming edges without gap.

FIN1345.2

Fig 3

FIN1345J43

* Fold edge of the sheet using a hatchet stake and a
mallet for single hemming in part 2 (Fig.4)

* Fold edge of the sheetto 90° using a hatchet stake and
a mallet for single seamin part 1 (Fig.2)

* Markthe settingdown operation forthe single seamin
part 2 (paned down joint) (Fig.3)

Fig 4

FIN1345J4
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e Setthe part 1 and 2 using try square as pershown in
the sketch for single seam pane down joint. (Fig.5)

Fig5

FIN1345.5

TINMANS ANVIL STAKE

e Strike on the edge of the flange and complete, the
operation for the paned down joint. (Figs6 & 7)

* Examine the paned down joint, without gap.

TASK 4: Knocked up seam joint (single seam)

* Mark and cut sheet to the size as per drawing.
(Part1 ISSH 65x50x0.6 G.| SHEET)
(Part 2 ISSH 85x50x0.6 G.| SHEET

* Flatten the sheet using a mallet on a dressing plate.

* [De-burr on edges of the sheet with flat smooth file.

* Markthe setting down operation for the single seamin
part 1 (knocked up seam joint) (Fig.1)

Fig 1 i

or]
FIN1345K1

¢ Foldtoformthe edge of the sheet using a hatchet stake
and a mallet for single seam in part 1. (Fig.2)

Fig2

Fig 6
STRIKE ON EDGE
OF FLANGE
TRY SQUARE
8
3
=
w
Flg 7 STRIKING OUTER EDGE CAUSES
STRETCHING AND BUCKLING OF
BOTTOM
.
]
b 2
F
'S
Fig 3 m

o
FIN1345K3

Form the edge of the sheet using a hatchet stake and
a mallet for single seam in part 2. (Fig.4)

Fig 4

I
FIN1345K4

Setthe job part 1 and part 2 on a half moon stake and
join bent leg with a mallet as shown in figure. (Fig.5)

FIN1345K2

*  Mark the distance in part 2 for single seam (Fig.3)
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%

PART 1

PART 2

HALF MOON STAKE

FIN13455
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*  Support the job by hand and strike with the mallet all

aroundto anangle as showninfigure to form knocked
up joint. (Fig.6)

Fig 6

FIN1345K5

* |ncrease the angle of the bend gradually while striking
with the mallet all around the seam as shown in figure
to form knocked up joint. (Fig.7)

Fig 7

MALLET

= >

TO THIS SURFACE

FACE OF MALLET KEPT PARALLEL ﬂ
OF THE WORKPIECE

INITIAL STAGE

AR e

FIN1 3457

TASK 5: Locked grooved joint
* Markand cut the sheet into two pieces as perdrawing

Part 1 and Part 2 - ISSH 75x60x0.6 mm each one
* Flatten the sheet metal.
* [De-burr on edges of the sheet.
* Determine the fold size of the given seam.

*  Mark the straight lines for folding on the two sheets
using a steel rule and a scriber as shown in fig.1

Fig 1
]
BENDING LINES / IECE)EEL%%JK EFIt-(I)NDEVING

—

kD
FIN1345M1

* Fold the two sheets to an acute angle on the marked
line using a hatchet stake, steel plate / hammering
block and a mallet to form the hooks as shownin fig. 2.

* Tightenthe double seam (knocked up joint) using the
planishing hammer as shown infigure. (Fig.8)

Fig8

PLANISHING
HAMMER

==

* Place the edge of the joint on the square stake and
lightly dress the bottomwith the planishing hammeras
shown infigure andfinish the knocked up joint. (Fig. 9)

FIN1 34568

*  Examine the knocked up joint.
Fig 8 g

SQUARE
STAKE

FIN1345K8

Fig 2

FINT 34502

* Make the folded widths flat by filling with a scrap bend
sheet of approximately 1.5 times thickness of sheet
and pressing with a mallet to get the pocket for lock in
two sheets. (Fig.3)

Fig 3
BEND IRON SHEET OF

THICKNESS 1 4TIMES

THICKNESS OF S8HEET ™\ &

FIN134503

* |nterlockthefolded sheets and place the sheets cnthe
dressing plate. (Fig.4)
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Fig4

N

FIN1345M4

Press the joint to close down using the wooden mallet,
to get the grooved joint (seam) as shown in fig.5

Fig§

FIN13450M5

Selectthe correct size of hand groover of a given width
of lock (seam), as shown in fig.6.

Place the grooveroverthe fold and strike it using a ball
pein hammer, lock the joint and finish. (Fig 7)

Fig&

—)
CORRECT SIZE OF GROOVER

FIN1345048

Fig 7

END ALIGNMENT

FIN1345M7

GROOVING

Check the locked grooved joint to its reguirement.

TASK 6: Making a straight edge wired joint by hand process

Mark and cut sheet as per drawing (ISSH 215 x 95 x
0.6mm G.|. sheet)

Flatten the sheet using a mallet on a dressing plate.
De-burr on edges of the sheet.

Determine the total length of the sheet for edge wired
joint.

Marktwo lines parallel tothe edge of the sheetmetal at

a distance of 1/4th of the total wiring allowance.

Fold atthefirst line nearerto the edge at right angle on
the steel plate or the hatchet stake using a wooden
mallet.

Make ananother fold at the second marked line to 30°
on a hatchet stake using a wooden mallet.

Use a wire of given diameter slightly longer than the
length of the edge to be wired.

Place the wire at the folded edge and tap the edge by
awooden mallet using ananviloranvil stake as base as
showninfig.1

Fig 1

FIN1345N1

Formthe edge around the wire by striking the wooden
mallet as shown in fig.2

Fig 2

FIN1345N2

Finish the wired edge, onthe edge of the anvil cranvil
stake by striking the wooden malletindifferent direction
as shown inthe fig 3 & 4.

Fig 3

FIN1345MN3
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Fig4

s

FINH 3450N4

o

¢ Finally, finish the wired edge on a hatched stake as
shown in the fig.5

* Cut off the surplus wire at the ends using hacksaw
{(Hacksaw blade fitted with hacksaw frame).

Fig &

FIN1345N5

* File the wire ends by a flat smooth file.

*  Examine the straight edge wired joint.

TASK 7: Single hemming and double hemming on curved edge

+ Develop and layout the pattern for the cylinder (Fig 1)
withall allowancesforjoiningand hemming ondrawing
sheet by parallel line method.

Fig 1

A B CDETFUGHI J KL A
DEVELOPMENT

ELEVATION

PLAN

+ Formthe sheet metal patternto cylindrical shape using
a round mandrel stake and a mallet. (Fig 3) (Ref. Skill
Sequence)

Fig3

FIN134503

+ Hookthefolded edges and make the lock grooved joint
usinga hand groover. (Fig 4) (Ref. Skill Sequence)

FIN134501

+ Check the pattern for its correctness.
+ Ensure the correct size of the material.

« Cut the pattern and paste it on the given sheet metal
with gum.

+ Cut the pattern with notches using 12" straight snips.
+ Deburrthe edges usinga flat smooth file 150 mmlong.

« Fold the edges of the sheet metal pattern using a
hatchet stake and a mallet in the form of hooks for
making the lock grooved joint. (Fig 2) (Ref. Skill Se-
quence)

Fig 2

-

~
FIN134502

Fig 4

FIN134504

+ Makesingle hemming ch che endand double hemming
on the other end of the cylinder using a hatchet stake
and Tinman's anvil. (Ref. Skill Sequence)

» Dressthe cylindertoregularround shape usinga round
mandrel stake and a mallet. (Fig 5)

+ Check the roundness of the inside diameter of the
cylinder using gauge.

Fig5

FIN1345C5
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Skill Sequence

Folding at right angle using a hatchet stake

Objective: This shall help you to

» fold the sheet metal at right angle using a hatchet stake and a mallet.

Mark the folding line on the workpiece.

Hold the workpiece horizontal by one hand as shownin

Fig 1

b
[

FIN1345P1

Positionthe markedfolding line onthe bevelled edge ofthe
hatchet stake.

By other hand, strike the edge of the workpiece at both
ends by the wooden mallet, using slightly angular motion.

Ensure that folding takes place atthe markedfolding lines
at both ends.

Lower the end of the workpiece slightly. (Fig 2)

Strike the edge of the workpiece using the same angle of
striking.

Strike the edge of the workpiece from one end, progressing
gradually, towards the otherend. This will give uniformfolding.

Single hemming

Fig 2

FIN1345P2

Now place the workpiece vertically as shown in Fig 3 and
Fold the edge to approximately 90°

Check the perpendicularity using a trysquare.

Rectify if necessary, by the previous method.

Fig3

FIN1345P3

Obijective: This shall help you to

* make single hemming at the edge of the sheet using a hatchet stake.

Fold the edge ofthe workpiece to approximately 90° using
ahatchet stake andawooden mallet. (Ref. Skillsequence
of folding at right angle using a hatchet stake)

Placing the workpiece vertically on the hatchet stake as
showninFig1, increase the angle of bend, by striking with
the wooden mallet. (Fig 2)

Fig1

FIN1345C1

Place a piece of waste sheetandflattenthe edge as shown
in Fig 3.

Fig 2
g
3
=
Fig 3
BEND IRON OR. D
SHEET METAL SCRAP &
I \__I_‘ !
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Remove the waste piece and edge down the fold by
striking it with end faced mallet in angular position as

Fig4

shown in Fig 4.
o
&

N

Examine the edge for any gap between the edge and the
surface of the workpiece. (Fig.8)

FIN134504

Marking and folding

Fig&

)

FIN1345Q5

If any, finish the edge to get uniform hemming.

Do not crush the folded portions excessively
while bending otherwise it may crack.

Objectives: This shall help you to
« mark the allowance for double hemming

+ do double hemming on the edges of the sheet using a hatchet stake.

Mark the first hemming allowance equal to double hem-
ming dimensions ie., 2 times the thickness of the sheetto
be used.

Fold the sheet metal; edge to be folded more than 90° on
the hatchet stake using a mallet. (Fig 1)

. >

Flatten the folded edge on the dressing plate using the
mallet. Ensure that there is no gap between the folded
edges. (Fig.2)

Fig 1

FIN1345R1

Fig 2

[ ﬁ)

FIN1345R2

Mark a line fromthe folded edge at a distance equal to the
thickness of the sheet, providing clearance forthe second
fold. (Fig3)

Fig3

MARKED LINE FOR
CLEARANCE FOR
2nd FOLD.

FIN1345R3

Hold the workpiece vertical, set the marked line matching
with the bevelededge of the hatchet stake and foldthe edge
to approximately 90° using a mallet. (Fig 4)

Fig4

HATCHET STAKE —==

FIN1345R4

Now fold the edge further onthe dressing plate using the
mallet. (Fig 5)

Fig5

FIN1345RS

Flattenthe edge, withoutany gap, usingthe mallet. (Fig.6)

Checkthe double hemmed edge for flathess and straight-
ness.

Rectify, if necessary.

Fig6

FIN1345R8
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Paned down joint

Objective: This shall help you to
» set the part and finish the paned down joint (single seam).

The setting down operation for the single seam (paned

down joint) should be carried out stage by stage as shown Fig2 =
in(Fig1) ?
Z
4
Fig 1 /
)
S §
\\\\\\\'\\\\\\\‘ &

The finished single seam (paned down joint) is shown in
(Fig 3)

TINMANS ANVIL STAKE

FIN134581

Figa

While striking, stretching and buckling of the metal is
occured at the bottom edge (Fig 2)

FIN134583

SINGLE SEAM

Setting and double seaming

Objectives: This shall help you to
* place the joint on half moon stake and square stake
* finish the knocked up joint {double seam)

For knocked up seam, the paned down joint is turned up.
Place the paned down joint on a half moon stake and join
by a mallet as shown in Fig 1.

Increase the angle of the bend gradually, while striking
with the mallet all around the seam as shown in Fig 3.

: Fig 3
Fig1 g
= MALLET
FACE OF MALLET KEPT PARALLEL
TO THIS SURFACE ﬂ
OF THE WORKPIECE INITIAL STAGE
= &
/5OLID BASE %
A A A z
e

Tighten the double seam (knocked up joint) using the
planishing hammer s shown in Fig 4.

HALF MOON STAKE

FIN1345T1

Support the job by hand and strike with the mallet all around
to an angle as shown in Fig 2. Fig4

Fig2

==

Place the edge of the joint on the square stake and lightly
dress the bottom with the planishing hammer as shown in
Fig &.

FIN1245T4

FIN1345T2
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Fig5

i
Bl

FIN1345T5

The Finished double seam (knocked up joint) is shown in
Fig 6.

Figé

1

FIN1345T8

DOLBLE SEAM
Marking and forming lock grooved joint
Objectives: This shall help you to
« mark the allowance for double hemming
+ make double hemming at the edges of a sheet metal using a hatchet stake.
First determine the fold size for the given width of the seam.
Fig 2 Fig3a

Fold size = Width of the lock - 3 times the material
thickness.

Now from the fold size determine the total allowance for
the locked grooved joint.

Total allowance = (3 x the fold size) + (6 x the thickness of
the sheet)

Forexample, if the width of the lock is 6mm and the thick-
ness is 0.5 mm then, the fold size = 6-(3x0.5) = 4. 5mm

The total allowance = (3x4.5) + (6 x 0.5) = 13.5+3=16.5mm.

Mark the line at a distance of 1/3 of the total allowance
on one sheet and two lines at a distance of 1/3"™ and 2/3™
of the total allowance on another sheet.

Forexample, if the total allowance is 16.5 mmthen, mark
the line at a distance of 5.5mm from the edge on cne
sheet and two lines at a distance of 5.5mm and 11.00mm
from the edge on ancther sheet (Fig 1)

FIQ 1 REFERENCE LINE

SEHEMO LINES FOR LOCK GROOVING

F. -9

55 55 |11

FIN1345¥1

Fold the workpiece to more than 20° on the hatchet stake
using a wooden mallet (Fig 2) and then place the bend
sheet of 1.5 times the thickness as shown in Fig 3 and
flatten the edge using the wooden mallet. This looks like
a hook.

Make a similar hook on the other workpiece also.

BEND IRON SHEET OF %
THICKNESS 1 %TIMES
THICKNESS OF SHEET \_i

I 1

=

FIN1345¥3

Interlock and place the workpiece on the dressing plate.
(Fig 4)

While interlocking, ensure that the interlock is parallel and
tight at both ends visually.

Press the joint to close down using the wooden mallet, to
get the grooved joint (seam). (Fig 5)

Fig 4

FIN1345Y5

Select the hand groover of a given width of the lock (seam).
If proper size groover is not used, it may cause improper
locking of the grooved joint (Fig 6)

Figé

=~

CORRECT SIZE OF GROOVER

=

LARGER SIZE OF GRODVER LESSER 8IZE OF GRODVER

FIN1345VE

Place the groover over the fold at one end as shown in
Fig.7

136 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.45



Fig 7

{[ LIGHT BLOWS

GROOVING
PUNCH

MOVE PUNCH TO
VERTICAL POSITION
AFTER INITIAL BLOWS

LOCATE GROOVE
ON EDGE OF FOLD

SOLID BASE
CLINCHING THE GROOVE

FIN1345V7

Fig 8

—4

END ALIGNMENT

FIN1345V8

GROOVING

Hold the hand groover in one hand and strike the top of the
groover with ball pein hammer by the other hand and clinch
the groove. Similarly clinch the groove at the other end.

Advance this work every 1/3 of the groover length, until the
entire groove is clinched down (Fig 8)

Finish the locked grooved joint (seam) withthe hand groover
and the hammer.

Making wired straight edge for stiffening by hand process

Obijectives: This shall help you to
+ calculate the wiring allowance and total length

» form the edge around the wire and finish as a hatchet stake.

Calculate the wiring allowance for the givenwire of diameter
‘d’ and sheet thickness ‘t'.

Wiringallowance = 2 Stimesthe diameter of the wire +the
sheet thickness.

Determine the total length of the side.
Total length = length of the side + wiring allowance.
Cutthe sheet metal tothe required size using a straight snip.

Flatten the sheet on the dressing plate by a mallet and
deburr the cut edges by a flat smooth file.

Mark two lines parallel to the edge of the sheet metal at a
distance of 1/4th of the total wiring allowance.

Foldatthefirstline nearerto the edge atright angle onthe
steel plate or the hatchet stake using a wooden mallet.

Make an another fold at the second marked line to 30° on
a hatchet stake using a wooden mallet.

Take awire of given diameter slightly longerthanthe length
of the edge to be wired.

Place the wire at the folded edge and tap the edge by a
wooden mallet using an anvil or anvil stake as base. (Fig1)

Fig1

FIN1345W1

Form the edge around the wire by striking the wooden
mallet. (Fig 2)

Fig 2

FINT345W2

Ifthe edge istoo narrow, give blowsinthe direction shown

Fig 3

in Fig 3.

FIN1345W3

Ifthe edge is too wide give blows inthe direction shown in
Fig 4.
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Fig4

FIN1345W4

Finishthe wired edge onthe edge of the anvil oranvil stake
by striking the wooden mallet in different directions.
(Figs 5&6)

Fig 5

FIN1345W5

Forming cylindrical shape by hand

Fig 6

-

FIN1345%W5

Finally finish the wired edge on a hatchet stake as shown
inthe Fig 7.

Fig 7 55?\

FINT345WT7

Cut off the surplus wire at the ends.

File the ends of wire using a flat smocthfile.

process

Objective: This shall help you to

« form a plain sheet to a cylindrical shape by hand process.

Ensure for the correct size and shape of the pattern.
(Workpiece)
Fix the mandrel stake on to the bench plate.

Set and bend the workpiece ends parallel to the axial line
of the mandrel. (Fig 1)

Fig 1

FIN1345X1

Gradually rotateandformthe entire workpiece to cylindrical
shape by hand. (Fig 2 & 2A)

Checktheformedcylinderforthe roundness of the external
diameter using an external gauge. Fig 2 of skill sequence
of checking the roundness.

Fig2

Fig 2A

o
e

FIN1345)2

Set the workpiece parallel to the axial line of the
stake. If not the edges will not match with each
other as shown in Fig 3.
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Fig 3

FIN1345%3

Making lock grooved joint on a cylinder by hand process

Objective: This shall help you to

+ make a lock grooved joint on a cylindrical object using hand groover.

Ensure for correct marking on the pattern, for allowances
for making the locked grooved joint.

Fix the hatchet stake in the vice or the bench plate.

Place and setthe bendingline along the bevelededge ofthe
hatchet stake. (Fig 1)

Fig 1

N

FIN1345Y1

Fig 3

FIN1345Y3

Close down the hooks by light blows using a mallet. This
is the grooved seam. (Fig4)

Set the bending line correctly on the bevelled
edge of the hatchet stake, to avoid unequal

folding.

Formthe hooks at both ends in opposite direction using a
hatchet stake and a mallet.

Fig 2

FIN1345Y2

Formthe sheetto cylindrical shape usinga round mandrel
stake. (Refer previous skill sequence).

Interlock the hooks at the ends as shown in Fig 3.

Fig 4

<

FIN1345Y4

Lockthe grooved seamwitha hand grooverand a hammer
as shown in Fig 5.

Fig5

BRING GROOVER TG
VERTIGAL POSITION
AS WORK PROCEEDS

(o)

JOINT FULLY LOCKED

FIN1345Y5

Dress the formed cylinder to a regular round shape using
a round mandrel stake and a wooden mallet.
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Make a single hemming on a curved edge

Objective: This shall help you to

+ make a single hemming on a curved edge using anvil stake and setting hammer.

Mark the hemming allowance on the formed body using a
markingtemplate.

Fix the anvil stake on to the vice or bench plate.

Hold the workpiece such that the marked line coincides
with the edge of the stake approximately inclined at an
angle of 10° as shown in (Fig 1).

Fig 1

. DISTANCE TO
APPROX. 10 BE MARKED
\ A1 ]
MARKING TEMPLATE j

FIN134521

Strike and rotate the workpiece gradually along the
marked line to form a small flange using a setting
hammer. (Fig 2)

Fig 2
FLAT PORTION

K

SETTING HAMMER

FIN1 34522

Gradually increase the angle of inclination while forming
the flange as shown in Fig 3.

% o-0-0-8

¢ o f

FIN1 34523

Finish the hemmed edge on a round mandrel stake by a
mallet. (Fig 4)

Dress the disturbed body of the cylinderto a round shape
using a round mandrel stake and a mallet.

Fig 4

FIN134524
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.46

Punch holes using hollow and solid punches

Objectives: At the end of this exercise you shall be able to
» punch holes using hollow punches
* replace damaged gasket
» punch holes using solid punch.

TASK 1 /28 RS
oA Nt
|
g
|
O —————
62 el
78
RUBBER SHEET 2.0 THICK
TASK 2 30
¥ N
&
© 6 - 2 HOLES
s (HOLES TO BE
| & | PUNCHED
! ! WITH SOLID PUNCH}
30
90
| |
‘ | | |
3 ~ _ | | _ _
| | G
| | &
| |
1 ISSH 145 x40x1.8 G.| SHEET 1.346
1 TBx48x2.0 RUBBER 01 1.346
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NC. EX. NO.
SCALE 1:1 v TIME
PUNCH HOLE USING HOLLOW AND TOLERANCE
@ S SOLID PUNCH CODE NO. FI20N1346E1
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Job Sequence

TASK 1: Punch holes using hollow punch

Cut the rubber sheet to the size of 78x48x2mm.

Mark the dimensions to locate the hole centres using
steel rule and pencil.

Mark the geometrical shape of gasket as shown in
Task1.

Draw the circles (holes) and arcs using a compass.
Mark the geometrical shape of gasket as shown in
Task1.

Locate the hollow punch cutting edge, to seat on the
periphery of the circles marked for holes. (Fig.1)
Strike onhollow punchto cutthe holes usinga ball pein
hammer.

Cut the periphery of the gasket using scissors.

Check for the correctness of dimensions.

TASK 2: Punch holes using solid punch

Check the size of the raw material using a steel rule.

File the burrs on the cut edges of the sheet metal
workpiece by a flat file smooth 250 mm.

Flatten the job material on a Tinman's anvil using a
wooden mallet &75.

Check the flatness of the job material by a trysquare.
Mark straight lines with a scriber using a steel rule.

Mark bend linesa’a’, b'ty’, ¢'c’, d'd’ on both sides of the
workpiece, reducing for face A and E one time thick-
ness of sheet andface B, C and D, 2 time thickness of
sheet from the clamp dimensions as shown in Fig 1.

Fig 1

-
&
FINIS4G1
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HOLLOW PUNCH

PUNCH ON
END GRAIN
OF WOOD BLOCK

COMPONENT

{RUBBER SHEET)
METAL PLATE

FIN1348H1

USING A HOLLOW PUNCH

«  Markpoints X and Y’ andindent with center punchand
ball peinhammer. Markcurvedlines usingwingdivider.

(Fig1)
+ Cut along straight and curved lines by straight snips.

« File the burrs on the cut edges of the job by flat file
smooth 250 mm.

+ Clamptheface Bofthe jobthefoldingline justabove 1/
2 time thickness of sheet in folding bars, hold in bench
vice and foldtheface Aatrightangles usingthe wooden

mallet @75. (Fig 2&3)
+ Remove the job, by loosening the jaws of the vice.

«  Similarly, clampface D of the job infolding bars held in
benchvice and fold face E at right angle using the
woodenmallet 875. (Fig4)

Fig 2

FACE'E'

FACE 'D'

FIN134802
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Fig3
I
|
I FACE A
FAGE 'B' |
|
BENDING LINE FOR
FACE A & E
FOLDING BARS DIMENSION = 30 - THICKNESS
OF SHEET
= 28.5 (APPROX.)
STEP §
FOLDING FACE 'A’ USING FOLDING BARS =
[T
Fig4

FACE ‘A

FOLDING BARS
BTEF2

FIN1346.4

FOLDING FACE D’ USING FOLDING BARS

Remove the job, by loosening the jaws of the vice.

Clamp face C of the job in a pair of angle irons, held in
benchvice and fold face B at right angle using the
wooden mallet 8 75. (Fig 8)

+ Remove the job, by loosening the jaws of the bench

vice.

+  Similarly, clampface'C'ofthe jobinangle irons held in

bench vice and fold face 'D' at right angle using the
wooden mallet @75 (Fig 6)

Fig 6

€ =30 - 2 TIME THICKNESS OF SHEET
=27 {APFROX)

ANGLE IRON —

STEP4

FIN134B.J8

FOLDING FACE 'D" USING ANGLE IRONS

+ Check the perpendicularity of all the bends using a
trysquare.

+ Rectifythe perpendicularity, using a wooden malletand
asuitablewoodensupport, iffolds are not perpendicular.

« Marklocating points with a scriber and punch using a
dot punch and a ball pein hammer. (Fig.7)

Fig7
LOCATING POINTS

MARKING LOCATING POINTS ON OB

FIN134B.7

Fig5

FACE ‘A

STEP3
FOLDING FACE "B* USING ANGLE IRONS

FIN1348J5

+ Placethe jobover a lead cake.

+ Hold the solid punch @6mm on the located points in
vertical position by one hand.

« Strike the head of the solid punch with the ball pein
hammer by other hand, with sufficient striking force.

+ Repeat striking the hammer, till you get the hole.

» File the burr on both sides of the job, using a smooth
roundfile.

« Planish the punched area of sheet ona tinman's anvil
forflatness.
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Skill Sequence

Positioning the punch and finishing the punch holes

Objectives: This shall help you to
» position the centre of the punch hole
» planish the bulging of punched hole.

Punching is an operation of producing holes on a thin
section material using a punch.

Hold the solid punch in vertical position on locating marks
on the workpiece by one hand and strike the head of the
punch by ball pein hammer in other hand till you get the
hole. (Fig 1)

Position the punch such that the four locating
points, coincide with the circular cutting edges of
the punch, otherwise the centre of the punched
hole will get displaced.

Use a lead cake or a cross grained wooden block as a
supporting base.

While striking, watch the cutting point and not the head of
the punch.

While striking the hammer, ensure that, the hammer
strikes at the centre of its bottom face and top face of the
punch. Otherwise, the positionofthe punch gets disturbed
and oblong holeis produced. Sometimes, the punch may
slip off from its position and cause accident.

Resharpening of a solid punch

While using wooden block as the supporting base, the
sheet should be placed at gross grained end of the wood,
otherwise, distortion is caused. (Fig 2)

Fig 1 Fig 2

FIN1346X1

Apunched hole diameter reduces slightly, whenthe sheet
is flattened after punching. Finish the punched hole, file
the burr, then planish the bulging caused due to punching.

(Fig3)

Fig 3

e
l BULGING

L Ay ]

FIN1346G3

HOLE & SMALLER THAN PUNCH WHEN FLATTENED

Objective: This shall help you to

» resharpen the blunt cutting edges of a solid punch on a bench grinder and pedestal grinder.

Introduction

After continuous use, the cutting edges of a solid punch
gets blunt. Inorder to get the punch for reuse, the punch
isresharpened.

Resharpening is done ona bench or a pedestal grinder.
Grinding is done on face and tapered diameter of the solid
punch.

Before grinding, ensure that the grinding wheel is properly
dressed and the wheel is true.

Ensure that the gap betweenthe grindingwheelface and
the tool rest is approximately 2 mm.

Hold the solid punch cnthe tool rest, perpendicularto the
face of the grinding wheel. (Fig1)

Fig 1

FACE OF THE GRINDING WHEEL

FIN1305Y1

Grindthe face of the punch slowly by rotating itin clockwise
direction.

While rotating, hold the punch rigidly on the tool rest and
see that excessive force is not applied while grinding.

Continue grinding till the face of the punch becomes flat.

MNow holdthe punchatanangle asshowninFig 2andgrind
slowly the diameter of the solid punch by rotating the punch
clockwise. While grinding see that the punch is held
tangential and the diameter of the punch is just touching
with light force to the face ofthe grinding wheel. Rotate the
punch uniformly for proper grinding of the diameter.

Fig 2

GRINDING WHEEL

DIRECTION OF
ROTATION
SOLID PUNCH

LEFT HAND

RIGHT HAND

SM12Z23%2

Don't use sides of grinding wheel for grinding
diameter or face of the punch.

Don't apply excess pressure while grinding, otherwise it
will damage the punch or even it may cause accident.
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.47

Do lap and butt joints

Objectives: At the end of this exercise you shall be able to
» set and tack lap joint in correct alignment

» solder a lap joint, in flat position using soft solder

» solder afillet and butt joint in flat position using electric soldering iron.

TASK 1 ;
I
I
I
I
I
| Y
I
I
I
I
I
|
50
15
SOLDERING ~__
TASK 2 50 “\_SOLDERING
LDERIN : 30 -
SO G\I |K/-SOLDERING
SOLDERING
75 75
I
I
I
I
I o
| o
I
I
I
I
1 IS8H 50 x 30 X 0.6 - TINNED SHEET - TASK-2 1347
2 ISSH 75 x 50X 0.6 - TINNED SHEET - TASK-2 1.347
2 IS8H 75 x 50 X 06 - G.| SHEET - TASK-1 1.3.47
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 DEVIATIONS 0.5 TIME 15h
SOLDERING LAP JOINT
E— —@ AND BU1T JOINT CODE NO. FIN1347E1
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Job Sequence

TASK 1: Soldering lap joint

Cuttwo pieces of sheet metaltothe size 75x50x0. 5mm.

Check the size of the material using a steel rule and
sguareness with a try square.

Place two pieces one over the other as shown in job
drawing. Prepare the portable handforge with charcoal
and fire with blower.

TASK 2: Soldering butt joint

Cutthe material inthree pieces as perthe jobdrawing.

Skill Sequence

Method of soft soldering

+ Heatthe soldering copper bit and tin the working point
of it.

+ Tackand solder the joint.
+ Cleanthe joint using water to remove the oxides.

+ Make the single plated butt joint using an electric
soldering iron as per the job drawing.

+ Cleanthe job using water to remove the oxides.

Objective: This shall help you to
* make a joint by soft soldering.

Soft soldering

Cleanthe area to be joined thoroughly

Where alapjointis required on mild steel, both
sides of the top lap should be cleaned and
tinned, to assist heat transfer when soldering.

Heatthe copper ofthe soldering iron untilthe flame is bright
green. Keep the edge of the copper bit upward. (Fig.1)

Fig 1

FIN1347H1

Dip the edge of the bit in flux solder-acid. (Fig.2)

Fig 2

FIN1347H2

The tipis tinned by rubbing it along the solder. (Fig.3)

146

Fig 3

FIN1347H3

Place the sheet on a soldering bench.

Apply the flux onthe area to be joined. (Fig 4)

Fig4

FIN1347H4

Dip the point into the flux. This will remove the oxide film
fromthe finnedfaces.

Apply the solder to the point. (Fig.5)
Apply the bit to the work.

Spreadthe solder evenly on the surfaces.
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Fig 5

FIN134THS

Keepthetinnedface ofthe bitflat, to obtain maximum heat
transfer.

Apply more solder as required.

Turnthe sheet overand tinthe other laparea in the same
manner.

Using a wet rag, clean off the excess flux.

Making a single plated soldered butt joint

Objectives: This shall help youto

» set and tack single plated butt joint in correct alignment using electric soldering iron
» solder a fillet and butt joint of correct size in flat position using electric soldering iron.

Checkthe size of three sheet metal pieces by using a steel
rule.

Select a suitable type of an electric soldering iron.

Checkif it has loose components connections, frayed or
damaged insulation. If found, replace the soldering iron.
Short circuiting because of the above faults may cause
shocks and fires. (Fig 1)

Layoutthree sheet metal piecesto obtain single plated butt
joint as per the job drawing.

Place the electrical soldering iron such that its lead does
not come across sharp edges of the metal pieces. (Fig 3)

Tinthe pointofelectric soldering iron by rubbing it on a soft
solder.

Fig 1

DANGER HERE

LOOSE COMPONENTS AND FRAYED INSULATION

FINT 34741

Do not attempt yourself to repair it. Repairs should be
carried out by a qualified electrician.

Plug it in the socket of the switch board and switch ‘ON’.
Place the electric soldering ircn on a suitable support
stand. (Fig 2)

Fig 3

DANGER HERE

FIN1347.3

TRACKING OF LEAD-UNSAFE

Fig 2

SUPPORT STAND

FIN1347J2

Select the suitable flux for the job.

Select the suitable solder for the job.
Clean the surface to be joined.

Apply the flux to the joint by using a brush.

Tinning on the bit should be bright and should cover the
faces of the tip completely.

Set and tack the three metal pieces in correct alignment.

Solder the butt edge at the bottom and cover the plate
edges at the top. (Fig 4)

Fig 4

FIN13474

Switch off the power, then remove the plugfromthe switch
board after soldering is completed.

Clean the job in cold water to remove the oxides.

Check the joint and rectify, if required.
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Capital Goods & Manufacturing Exercise 1.3.48
Fitter - Sheet Metal

Bend sheet metal into various curvature forms - Funnel
Wired edges - Straight and curves, fold sheet metal at angle using stakes

Objectives: Atthe end of this lesson you shall be able to
* make straight wired edge

* make curved wired edge

* fold sheet metal at angle using.

g B2 ) FOLDING \ Lo
LINE )
§ / WIRING ALLOWANCE
'/
\\ P

//

150
Job Sequence
ISSH 205x155x0.6 G.I-Sheet +  Used2mmwireand make curved wired edge atR100
+  Cut0.emmthickness G.| Sheettothe required sizeas A2

mentioned inthe drawing. + Use hatchet stake and fold the sides A & B to 90°
angle.

+ Markthe profile, folding line and wiring allowance as
perthe drawing. + Usehalfmoonstake having radius 100 and 25mmfor

+  Make a slit at 4 places using straight snip. el ellnsdor sipes

+  Use ¢ 2mmwire and make straight wired edge at side
Aand B (Followthe procedure mentioned inexercise
1.3.45for straight wired edge).

1 |SSH 205 X 155 x 06 G.| SHEET 1.348
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NC. PART NO. EX. NO.
SCALE 11 FUNNEL WIRED EDGES-STRAIGHT AND CURVES, | "5/ =00t | TVE

CODE NO. FI20N1348E4

E @ FOLD SHEET METAL AT ANGLE USING STAKES
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.49

Make simple square container with wired edge and fix handle

Objectives: At the end of this exercise you shall be able to
» develop the pattern for square container
» prepare the square container with lid by knocked up joint and locked grooved joints
*» make the cover plate and handles for container
» finish the container with wired joint.

TASK 1

350 8Q
—

=

23mm WIRE
JOINT

400

150

|
|
|
|
M : 4mm LOCKED GROCVED
} : } } JOINT
| | | |
| | | |
1 1 1 1 ( | |
350 50
4mm KNOCKED UP JOINT
BODY
3 26x270mm Gl SHEET TASK-4
3 ISSH 80x85x0.6 Gl SHEET TASK-3
1 ISSH 370x370x0.6 Gl SHEET BOTTOM SHEET
1 ISSH 400x400x0.6 Gl SHEET TASK-2
1 ISSH 420x420x0.6 Gl S8HEET TASK-1 1.349
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : TIME :
SQUARE CONTANER

=&

CODE NO. FI20N1348E1
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180 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.49




Job Sequence

TASK 1: Development of square container body

Develop and layoutthe pattern by parallel line method,
consideringthe wiringallowance. Locked grooved joint
and knocked up jointfor the body and bottom as shown
inthe fig.1.

Fig1 SOUARE NOTCH 7

400

6| 178 350 350 350 175 |B

DEVELOPEMENT OF SQUARE CONTAINER BODY

FIN1349H1

Cut the layout pattern using scissors for body and
bottom.

TASK 2: Development of square container lid

Develop and layoutthe pattern by parallel line method,
consideringthe hemming allowanceandalsofitintothe
body. (Fig.1)

Fig 1 360

348

380
348
|
1
1
1
1
1

FIN134901

TASK 3: Development of square container bottom sheet

Develop and layoutthe pattern by parallel line method,
consideringthe hemmingallowance andalsctofitinto
the body as shownin Fig 1.

Cut the layout pattern of square container bottom sheet
using scissors.

Paste the pattern on sheet metal.

Cut outthe sheet metal onthe outline of layout pattern
pasted to the sheet using straight snips.

Cut the sguare notch all four sides for hemming as
showninfigure.

Paste the pattern on sheet metal.

Cut the sheet metal on the outline of layout pattern
pasted to the sheet using straight snips.

Cutstraight notch at bend line upto the hemming line at
both ends of the body.

Preparethe hemat bottom of the body tofix bottom sheet
andlocked grooved joint.

Prepare the hemto fold as flange for knocked up joint.

Fold the sheetmetal against the angle ironffolding bar/
square stakes suitably clamped.

Strike with wooden mallet, gradually along the bend
line.

Checkusinga try square/steel square and continue to
form the square body of the container.

Cut the layout pattern, square cover using scissors.
Paste the pattern on sheet metal.

Cut out the sheetmetal on the outline of layout pattern
pasted to the sheet using straight snips.

Cutthe notch at 45°infour sides for hemming as shown
infigure.

Bend the hemming on four sides of the cover sheet
using square stakes.

Bend the flange on four sides of the cover sheet using
square stakes.

Solder the four corners using soft solder.

Fig 1 8.6

SQUARE
NOTCH

|

|

|

1
2 e b b el e S S b bl iy
l |

1

1

|

350

DEVELOPEMENT OF SBQUARE CONTAINER BOTTOM SHEET

FIN1348.J2
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*  Preparethe hemmingonfoursides ofthe bottom sheet
using square stakes, soto make knocked up joint with
the body of squrae container.

* Fix the body of the square container on the bottom
sheet to fold seam.

* Fold the four sides of bottom to form the knocked up
joint using square stakes.

* Fixthe handle coverplatealongwithfront handle 3 Nos
* Complete and finish the as per sketch.

* Ensurethelidisinproperfitagainstthe container body.

Skill Sequence

Body wired edge

* Place the wire on top of the body edge and form the
wired edge on four sides of the body continuously as
shownin Job Sequence.

* Finish the wired edge on hatchet stake and cut off the
surplus wire at the ends.

Handle fixing

* Prepare handle cover plate as shown in job drawing
part 3.

Prepare front handle as shownin job drawing part 4.
* Fixthe handle cover plate along with front handle 3 Nos
* Complete andfinish as per job drawing.

* Ensurethelidisinproperfitagainstthe containerbody.

Calculate the length of material for bending

Objectives: This shall help you to
» state the effects due to bending

» calculate the required length of metal for bending.

While bending arod, sheetor pipe, duetothe tensile force
in the outer part of the material at the bending point, the
material is stretched. (Figs 1 and 2) Due to the force of
pressure in the inner part of the material at the bending
point, the material is compressed.

FIN1 3421

The layer in the middle of the material is not subjected to
either tension or compression.

This is called the neutral axis. (Fig.2)

Flg 2

STRETCHING

BENDING AXIS

CONERESSRS NEUTRAL AXIS

FIN13406¢2

For calculating the length of material for bending, the
material length at the neutral axis is taken into account.

The length of the blank/rod/pipe is the stretched length
before bending. The stretched length is determined along
the neutral axis. For calculating the stretched/elongated
lengthof a rod/sheet/pipe while bending (Fig.3), firstaddall
straight portions together.

Fig3

AR

LB = =1
X X

FIN1348K3

X+HY+HZHY+HX=2X+2Y+2Z

Thenaddthe bent space distance together. Forcalculating
this: take the radius of the bent up to the neutral axis and
also take the angle of the bend intc consideration. (Fig.4)

Fig 4

FIN1 340864
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Radius ofthe bend up to neutral axis

0 =
: ; : . a0 22
= innerradius+0.5 ¥thickness of sheet OR diameter of : — 4x 2y — x9mm
S Stretchlengthof fourbends =
tod orpipe. Angle ofthe bend with respectto Figs3 & d 360 © 7
4 590,
) _ = 56.57 mrm
Radius ofthe bend up to neutral axis.
Straight portionlength
Radius ofthe bend up to neutral axis=innerradius + (0 5% LR bl
thickness ofsheet OR diameterofrod orpipe) angle ofthe Forthe length of'A
A, = 90-(6-+H5) mm
FigE
=90-12rmrm
Famm
Forthe length of 'B',
B =4a0-(E+H)mm
! =50-12mrm
2 =38mm
Totallength
Fig 8 T8 (A} Forthe length of 'C!
A o G =30-Brmrmn
i e ' 1 = 24mrm
o =
= o Forthe length of D
2 2
] 1 ] =30-Emm
=24amrmn
2 D) 4 ) E Forthe length of 'E'
i E  =50-E+mm
bendwith respect to 90° (Figs 5 & B) =a0-12mrm
Radius ofthe bend Upto neutral axis, 3smm
=lnner radius +0.5 ¥ thickness of round rod) Total length of the “@Bmm round rod=length of
Radius of the bend upto neutral axis. A+B+C +D+E+stretch length of four bends,
—F+{0 BB =78 +H8+24 +24 435 0657 mm
B T =258.57mm
e Total length ofthe round rod = 2588 .57 mim.
) i Front handles
.. Radius of the bend up to neutral axis =3 mm
Calculatethe length ofthe round rod to make fronthandles
. Angle of curve ¥ 2aR 3 Mos. as shown inthe figures.
Length ofthe cureed partion = 260
Markthe length of rod required as per calculation.
Cutthe length rod using hack saw. (Fig 7
WhEFE IRI iS thE radius DfCUWE at thE ﬂEUtraI a}{iS. F||E thE Ends Df rDunded de t|:| remoye thE hurrs_
Markthe dimension for bending length. (Fig8)
Angle of curve x 22R Setthe round rod in bending fixture,
s Stretch length of one bend = 360

Instructor to arrange suitable bending fixture

Bend the round rod to forrm 90° (Fig 9)
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FIN134BK7

Figé

FIN1348KE

Fig 9

FINT 240K

Set the round rod to 50mm from the bent leg to 90°.

Bend the round rod to 50mm as per shown in Fig.11.

FIN1348KB

Set the round red to 90mm from the bent leg to 90°.

Bend the round rod to 90mm as per shown in the fig 12.

FIN1348KC

Set the round rod to 50mm from the bent leg to 90°.

Bend the round rod to 50mm as per shown in the figure.
(Fig.13)

Check the bent angle 90° using bevel protractor. (Fig 10)

Fig 10

N
-
FIN1348KA

FIN1349KD

Check the dimension of front handle using steel rule.
(Fig.14)

Similarly, complete the remaining two fronthandles following
the above job sequences.
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Fig 14

12345873 9101 *1314151611

L= ] »

&
FIN149KE

Handle cover plate

Calculate the lengthand width requiredto make the handle
coverplate.

Mark centres of holes as per job drawing.
Cut the sheet using straight snip.
Deburrthe edge.

Form'U' groove in the middle of the sheet using suitable
roundrod.

Drill @3mm hole on the centres as shown in fig.15

Fig 16

10 30 30 10

10

20

T 1

ALLOWANCE FOR "U" GROOVE ]

o4 4

10

BT @3 HOLE

FIN1348KF
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Capital Goods & Manufacturing Exercise 1.3.50
Fitter - Sheet Metal

Make square tray with square soldered corners

Objectives: At the end of this exercise you shall be able to

» develop layout the pattern of square taper tray

* make a single hem on the edges using folder bar

» fold the sides of taper tray at 60° using pair of angle iron
» solder the four corner of square taper tray.

SOLDERED JOINT —

15

|1
i

200

40

$ Y 8,
\ /

200

1 ISSH 350 x 350 x 0.61 - G.I SHEET - - 1.3.50
NO.OFF STOCK SIZE SEMI-FRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
8CALE 1:1 DEVIATIONS +1 TIME :

TITLE ; SQUARE TAPER TRAY

E @ CODE NO. FI20N1350E1
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Job Sequence

* Check the size of the sheet metal as per job drawing
using a steel rule.

* Flatten the sheet metal piece on the dressing plate
using a wooden mallet.

* [Developandlayoutthe patternforthetray, considering
allowance for the flanges and single hem, on sheet
metal by geometrical construction methed using a
scriber, steelrule, protractor and divider. (Fig.1)

¢ Cut the sheet metal as per the pattern layout on the
sheet metal using a straight snip.

* Fold6mmedgesto make single hems onthe four sides
onthe barfolder.

* Fold 15mm sides at 60° to make flanges on the four
sides of the taper tray on the barfolder.

* Fold 46mm four sides, at 60° as shown in the job
drawing, using a pair of angle iron, a benchvice, a 'C'
clamp and a wooden mallet.

* Check the angle of the tapered sides using a bevel
protractor and rectify, if necessary.

* Solder four corners of square tray.

Skill Sequence

Preparing the pattern layout

Fig 1
334
8 AY 7
B ; 200 . L1
I
|
8
41 - - L 5
L]
|
| |
77 ¥ N
7 3
& 4 e v
£p.

FIN1350H1

SQUARE TAPER TRAY PATTERN

Objectives: This shall help you to

» calculate the developed length and width for square taper tray

» develop the pattern layout.

Let us take the same job for better illustration.
Calculate the developed dimension of a square tapertray.
Given

Side of square 200mm

Flange length = 15mm

Let ustakethe single hemas 6mm and calculate the slant
height.

AB is the slant length.
Given AC=40mm (Fig.1)

Fig 1

50°

FIN1350J1

Sin60°=AC/AB
0.866=AC/AB
AB=40/0.866
AB=46.18mm

Developed size=Side length of square + 2(slant
height+flange length + single hem allowance)

=200+2(46+15+6)
=200+2(67)
200+134
=334mm

Mark and cut the sheet metal to the size square 334mm.
(Fig.2)

Draw the centre line of length and width XX and Y'Y
respectively. (Fig.3)

Draw the base length and width at the centre of the sheet
metal workpiece, marking lines at 100mmon both sides of
Y'Y and 100mm on both sides of XX. (Fig.3)
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Fig 2

SQa¢
5Q 350

wH—-——t - — 34
1
1
T

3

FIN1350J2

Fig 3

100

100

334

FIN1 35043

Draw lines for 46mm slant height of the four sides of square
taper tray parallel to AB, BC, CD and DA shown in the

Fig.4.
Fig4 :
E ! H
A | D
B | c
E ; G
100 _ | 48 %
158

Draw linesfor 15mmflange and6mmsingle hemallowance
onthe four sides parallel to EF, FG, GH and HE as shown
inthe Fig.5.

Fig 5

-
2]

o
2
&

FIN1350,5

Drawlines atanangle of 30° at points A,B,C,D at bothends
of lines AB,BC, CD and DA as shown in Fig.6.

Draw lines atan angle of 60° at points |,.J, K, LM, N, O, P
as shown in Fig.6

Cutthe unwanted portion of the patternshown by shadow
inFig.6.

Fige ! \ E
g LY I i
J i ; 4o
A ‘ D
|
1
B c|
KHA U N
ri N\
L M
g 18 | 100, a8l
o
Q
z
[
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.51

Practice on soft soldering and silver soldering

Objectives: At the end of this exercise you shall be able to
heat the copper bit of soldering iron using blow lamp
set and tack a sunk lap joint in correct alignment
solder a sunk lap fillet of correct size in flat position

prepare the copper tube joints with bell mouth

solder with silver brazing rod.

TASK-1

50

135

75

TASK-2

COPPER TUBES /

SOLDERING

25

15

75

SILVER SOLDERING JOINT

|
0z@

25

FLARE
SILVER BRAZING

1 @1.6x1m - FILLER ROD - -

2 IS 2378 - @20x1-25 = CUDPA-C = =

1 - - SOFT SOLDER 60:40 - -

1 ISSH 170 x 55X 0.5mm - G.I SHEET - - 1.3.51

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 DEVIATIONS 0.4 TIME :
SOLDERED SUNK LAP JOINT

=&

CODE NO. FI20N1361E1

159



Job Sequence
TASK 1: Sunk lap joint

+ Check the size of the material.

+ Make the sunk lap joint by using hatchet stake, a
wooden mallet and a setting hammer.

+ Light the blow lamp.

+ Heat the copper bit using a blow lamp.

+ Solder the joint.

+ Wash the job using water to remove the oxides.
TASK 2: Silver soldering

+ Obtainthe pipe pieces as perdrawingandcleanthem.

Ensure the use of all safety devices.

« Make a bell-mouth (Flare) at one end cf the pipe and
insert the other pipe in.

Ensure the fitting of pipes is in alighment.

+  Apply silver brazing flux along the root of the joint.

« Holdthe jointina vertical positionina bench-viceona
weldingtable.

+ Setthe gas welding plant with a small size nozzle.

Skill Sequence

Lighting the blow lamp safely

+ Adjust the soft carburising flame.

Ensurethatthelength of thefeatheris 1.5times
the length of the cone.

» Slightly pre-heat aroundthe joint.

Colour change is restricted to dull red.

+ Meltand spread the filler rod around the joint with the
use of the flux.

«  Apply the flame gently aroundthe joint to make the filler
metal penetrate in the joint.

Never apply a direct flame on the molten
metal.

» Add more filler rods around the joint, if needed.
+ Allow the joint to cool for a few seconds.
+ Cleanthe joint and inspect.

+ Repeat the same until you are able to make well-
penetrated smooth silver-brazedweld.

Avoid overheating the joint.

Objective: This shall help youto
» heat the soldering iron using a blow lamp.

Blow lamp (Fig 1)

Fig 1

SUPPORT BRACKET

PRIMING TROUGH

FILLER CAP

PRESSURE
RELEASE VALVE

TANK

FIN1351H1

BLOWLAMP AND SOLDERING IRON

Checkthe level of kerosene inthe tank. Refillifnecessary.
Make the tank 3/4th full for safety.

Clean the jet with pricker.
Close the pressure reliefvalve.
Fill the priming trough with methylated spirit.

Take care not to overfill the spirit to avoid fire hazards.

Give two to three strokes to pump for priming the lamp.
Light the spirit.

Operate the pumpabout six to eighttimes to pressurize the
tank after the spirit gets burnt.

If the liquid kerosene is emitted from the jet at this stage,
quickly openthe pressurerelief valve.

Recommencethe starting procedure.
Light the lamp at the top of burner housing.
Activate the pumpduring use, to maintain constant flame.

If the lampis blown out by wind or extinguished, openthe
pressure relief valve immediately. This prevents the
inflammable kerosene vapour from escaping in the air.

Do not direct the flame at flammable material.

After the work is over, extinguish the flame by pressure
reliefvalve.
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Forming and soldering the sunk lap joint

Obijectives: This shall help you to
» form a sunk lap using a hatchet stake
» solder the sunk lap joint.

Checkthe size, cutifrequired, and markthe allowance for
sunk lap.

Sunk lap using the hatchet stake as shown in Fig 1.

Eig 1 WORKPIECE

ESUNKLAP

WORKPIECE n
j‘ ™ FOLD LIKE THIS

b

ANOTHER SHEET OF
EQUAL THICKNESS

HATCHET STAKE

FIN1351X1

Clean the surface to be joined by an emery paper.

Apply suitable flux and place two pieces as shownin Fig 2.

Fig 2

FINT351X2

Heat the copper bit using a blow lamp.

Silver brazing of copper pipes by gas

Solder the sunk lap joint with uniform flow and proper
penetration. (Fig3).

Clean the job with wet rag.

Fig 3

PRESSURE STICK

......
vvvvvv

......
vvvvv

SOLDERING A SLUNK LAP JOINT

FIN1351X3

Objectives: This shall help you to

» prepare the edges of copper tubes for bell-mouth butt joints

» silver braze copper tubes
» clean and inspect the silver-brased weld.

Copper tubes are mostly used in a number of fields such
as automotive sheet metal trades, airconditioning and
refrigeration.

Silver-brazingis the proper methodto join the copper tube
joints.

Cleaning and preparing the edges (Fig-1)

Fig 1 FLARING PUNCH OR
HAMMERING WITH MALLET EleEs PiECE
i i 7 |
1 | =
T PREPARING BELL MOUTH PIPE BY FLARING

i
S

BELL MOUTH PIFE

FIN1310Y1

Cleanthe joining edges by rubbing with anemery paperor
steel wool.

Use a steel rodtoform bell mouth shapeinone end of pipe
and hammer around it with a mallet.

Setting the joint pieces (Fig 2)

Fig 2

JOINTS IN VERTICAL
FOSITION

VICE

FIN1351Y2

Apply sliver-brazing flux on the joining edges.

Set the joint pieces as bell-mouth butt joint maintaining
alignment.

Hold the joint pieces in a vertical position in a bench nick
Fig.3.
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Making silver brazing weld (Fig 3)

Fig 3

FIN1351Y3

Use a soft carburising flame, produced by nozzle No.1 a
silver brazing filler rod @1.6mm (Type BA-Cu-Ag 16A
conforming to |S: 2927 - 1975 ) and silver-brazing flux.

Heat around the joint to a dull red colour {melting of flux).

Apply, melt and spread the filler rod around the joint by
scratching its end with the use of a flux.

Apply the flame gently around the joint and make the filler
metal penetrate in the joint.

Never apply a direct flame on the molten filler
metal or overheat the joint.

Add more filler rod around the joint, if needed.

Remove the flame and allow the filler metal cool for 10-15
seconds.

Cleaning and inspection (Fig 4)
Clean the joint by rubbing with an emery paper.

Inspect forasmoothandevenlyfilled, brazed joint without
any pin- holes.

Fig4

FIN1310°4
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Capital Goods & Manufacturing
Fitter - Sheet Metal

Exercise 1.3.52

Make riveted lap and butt joint

Objectives: At the end of this exercise you shall be able to
» layout the spacing for rivet holes to make single riveted lap & butt joint
* punch the correct size holes using a solid punch
* rivetthe snhap head rivets with the help of rivet set, arivet snap, a dolly using ball pein hammer, to make single

riveted lap and butt joint.
» form the rivet heads of shap head and flat head rivets.

—

TASK -1 SIN%LE RIVETED LAP JOINT

t=12

SNAP HEAD RIVET
3.2 - 5 HOLES

70

48

500
9

70

RO

TASK -2 SINGLE STRAP SINGLE ROW RIVETED BUTT JOINT

=HO

SINGLE RIVETED LAP JOINT &
SINGLE STRAP SINGLE RIVETED JOINT

24 ]
© =
=
K FLAT HEAD RIVET @3x10-10 NOS.
50 50
12 12
e
(-]
& ¢
1 | | (=]
0O =
— (4] ~
| | =]
+©
! (-]
T — L,\
©
10 18: 2155 - @3- 6 - M.S. FLAT HEAD RIVET - -
1 ISSH 100 x 50 x1.6 - MILD STEEL SHEET - -
6 1S:2155 - 23 -5 - M.5. SNAP HEAD RIVET - =
1 ISSH 140 x 48 x1.2 - MILD STEEL SHEET - = 1.3.52
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NOC. EX. NO.
SCALE 1:1 DEVIATIONS +0.5mm | TIME :

CODE NO. FI20N1352E1
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Job Sequence

TASK 1: Single riveted lap joint

Cut and check the given raw material to the size 140 x
48 mm using a steel rule.

Flatten the sheet on the dressing plate by a mallet.
Deburr the edges using a flat smooth file.

Markthe centre line of length 140 mmand cut the sheet
into two pieces of size 70 x 48 using straight snips.

Layoutthe spacingfor rivet holes to make single riveted
lap joint using a scriber and a steel rule on both pieces
of the sheet, and mark the centre points of rivet holes
using a centre punchand a setting hammer. (Fig1 &2
of Skill sequence)

Punchandmake ¢ 3.2 holesonall centre points onone
piece ofthe sheetand one central hole chanother piece
of sheet using a solid punch (Fig.1)

Fig2

FIN1352H2

Fig 1

e

o[a]a]a]s
48

I

Fig 3

FIN1352H3

3
3
FIN1352H

Deburr the holes with larger sized drill rotating it on
drilled holes, by hand. (Fig 2)

Place the piece of sheet havingall holes punchedabove
another, suchthat the overlapped edges of the sheets
coincide with the marked lines.

Insert 3 mm dia snap head rivet in the centre hole.
(Fig.3)

Formthe rivet head, with the help of the rivet snap and
dolly using ball pein hammer.

TASK 2: Single strap single row riveted butt joint

164

Cutthe given material intothree pieces, twoto sizes of
90 x 48mmandthe third piece of size 24 x 48 mm using
a straight snip and check the size using a steel rule.
(Fig.1)

Flatten the sheet on the dressing plate by a mallet.
Deburr the edges using a flat smooth file.

Layout the spacing for rivet holes to make single strap
single riveted butt joint using a scriber, a dividerand a
steel rule on the pieces of sheets. (Fig.1)

Mark the centre point for the rivet holes using a centre
punch and a ball pein hammer.

Drill¢ 3.2 mmholesatallthe pointsonthestrapandthecentre
holes on the two workpieces to be joined.

Deburr the holes with larger sized drill by rotating it on
the drilled holes by hand.

« Punchthe remaining four holes onthe bottom piece of
the sheet, through the holes, already punched on the
upper piece of the sheet.

+ Deburrthe holes withthe larger sizeddrill, rotating it on
the punched holes, by hand.

« Insert the rivets in alternate holes and form the rivet
heads, one by oneto makea single riveted lap joint, with
the help ofa rivet set, rivet snap, a dolly and a ball pein
hammer.

Ko i LINE FOR OVERLAP
SHEET A’ SHEET ‘B

I
|
T
I
1

AT

12 12
50 50
|
7
t -
STRAP _1_| S
—F ol ¥
—J—|
; -
+| ]
|
24 —
8
LAYOUT OF RVET SPACING =
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+ Buttthe edges ofthe workpiecesto be joinedand place
the strap over them and set it correctly as per the job
drawing.

+ Inserta¢ 3 mmflat head rivet in the centre hole of the
butt pieces andstraprivetit usinga rivetset, rivet snap
and a ball pein hammer placing the job on the flat steel
plate.

+ Check whether the workpieces to be joined and the
cover sheet are properly aligned cn a marked line.

Skill Sequence

+  Drill the remaining holes on the bottom piece of the sheet
through the holes already drilled ona cover sheet.

+ Deburr the holes with a larger sized drill, by rotating it
on the drilled holes by hand.

+ Insert the rivets in alternate holes and form the rivet
heads one by one to make the single strap single row
riveted butt joint.

Layout the spacing for rivet holes {0 make a single riveted lap joint

Obijectives: This shall helpyouto

» calculatethe distance of the lap, the distance between centre of firstrivet and edges and the distance of pitch

as per BIS standard

+ layout the spacing for rivet holes to make a single riveted lap joint.

Ensure the edges of the workpieces to be joined are free
of burr and straight.

Calculate the distance of the lap.
Distance of the lap = 4 x Dia of the rivet (D)

Diameter of the rivet = 2.5 or 3times from the known
thickness, calculate the dia of the rivet, and calculate the
distance of the lap.

Markthe line of distance of the lap parallel to the edge, on
both workpieces using a scriber and a steel rule. (Fig 1)

Fig 1 o

4D DISTANCE OF LAP = 4D

FIN135211

Calculate distance of the rivet line from the edge of the sheet.

Distance of the rivet line from the edge = 2 x the diameter
of the rivet (D)

Markthe rivetlines parallel to the edge, on bothworkpieces
(Fig 2).

Calculate the distance ofthe firstrivets fromthe side edge.
Distance ofthefirst rivetfromthe edge = 2 x dia of rivet (O}

Fig 2

1]
[w]

4D

e e L

=141

BO 30 (3D |30 [3D

E-
=]

2D|
|
DISTANCE OF RIVET LINE FROM EDGE = 2D
DISTANCE OF FIRST RWET FROM EDGE = 2D

FIN1352J2

DISTANCE BETWEEN TWO RIVETS (PITCH) =3D

Mark the distance of the first rivets from the side edges on
the rivet line, on both the workpieces using a divider.

Calculate the distance between two rivetsi.e. pitch.
Pitch = 3 x the dia of rivet (D)

Mark the pitch of the rivets on the rivet lines, on both
workpieces (Fig 2) using a divider.

Punch on the centre points of the reivets using a centre
punch and a ball pein hammer.
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Riveting snap head rivet

Objective: This shall help you to

* make proper use of the dolly, rivet set and rivet snap to perform correct riveting
» form the rivet head in round shape, by applying the hammer blows properly by the ball pein hammer
» rivet shap head rivet to make the riveted joint tight without damaging the base metal.

Ensure that all the rivet holes are drilled on one sheet and
only one hole for the centre rivetis drilled onanother sheet.

Ensure that the drilled holes are deburred and the sheets
areflat.

Hold vice dolly rigidly inthe bench vice.

Place the sheet havingall holes drilled overthe other, align
the drilled hole and coincide the marked lines for lap with
the edges.
Insert the rivet in the centre hole and place the rivet head
onthe vice dolly, to avoid deformation, while hammering.
(Fig1&2)

Fig 1 m

777 | 7

N Wi g
Fig2 [!]
<

FIN13522

Place the deep hole of the rivet set aver the shank of the
rivet. (Fig 3)

Strike the rivet set with a ball pein hammer to bring the
sheets closer, to set the joint firmly for riveting. (Fig 3)

Fig3

FIN1352X%3

Remove the rivet set over the shank of the rivet.

Formthe rivet head roughly by hammering it down initially and
then rounding the head using a ball pein hammer. (Fig 4 & 5)

Fig 4

{ooo

L Lk

FIN1352X4

Fig5

FIN1352%5

Place the rivet snap overthe rounded head ofthe rivetand
strikewithahammer over it to formandfinishthe rivet head
using a ball pein hammer. (Fig 6)

Fig6

{ooc

SNAP

DOLLY

FIN1352X8
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Layout the spacing for rivet holes to make single strap single riveted butt joint

Objectives: This shall help you to

+ calculate the breadth of a cover plate. Distance between the centre of first rivet and the edges and distance

of pitch as per BIS Standard

» layout the spacing for rivet holes to make single strap single row riveted butt joint.

Ensure that the edges of the workpieces to be joined are
free fromburrandstraight. Firstlayoutthe spacing of rivet
holes on the workpieces to be joined.

Calculate the dia of the rivet.

Diameter of the rivet (D) = 2.5 T or 3T, where T = Total
thickness of sheets to be joined.

Calculate the distance of lap.
Distance of lap=8x D

Markthe line of distances of lap on both workpieces using
a scriber and a steel rule. (Fig 1)

Calculate the distance of the rivet line from the edge of the
sheet.

Distance of the rivet line from the edge = 2 x the diameter
of the rivet (D).

Mark the rivet lines parallel to the edge on workpieces.
(Fig.1)

Calculate the distance of the first rivet from the side edge
of a butt.

Distance of first rivet from the side edge = 2 x dia of Rivet
)

Markthe distance offirst rivets from side edges onthe rivet
line, on the workpieces.

Calculate the distance betweenthe two rivets i. e the pitch.
Pitch = 3 x dia of the rivet

Mark the pitch of the rivet on the rivet lines on workpieces
using a divider. (Fig 1)

Fig 1
LINE FOR OVERLAFP _\

N[ T

0|30

D= DIAMETER OF RIVET 4D

WORKPIECE TQ BE JOINT

FIN135221

Punch onthe centre point of the rivets usinga centre punch
and a ball peen hammer.

Layout the spacing of rivet holes on strap: Similarly,
as mentioned above, mark two rows of rivet holes at a
distance of 4D on strap Fig.2

Fig 2 GENTRE LINE

FOR BUTT Jolﬂl

48

i
e |:*
,|,.,

203D

20)
T
4D

8D

FIN135272
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Capital Goods & Manufacturing Exercise 1.3.53

Fitter - Sheet Metal

Make funnel as per development and solder joints

Objectives: At the end of this exercise you shall be able to
* make straight wired edge

* make curved wired edge

» fold sheet metal at angle using.

?2 G.| WIRED EDGE —
@—\ GROOVED JOINT
e SOLDERED LAP JOINT
e .
o
|
@<£
| Q_'\") 3=
) -
|
|
2 LAP SOLDERED
|
% (4) ™— 4mm LOCKED
GROOVED JOINT
i 1
. LAP SOLDERED
-
— ___I.__.(/
|
SOLDERED LAP JOINT
1
8 SOLDERED LAP JOINT
|
|
@10
= = = SOFT SOLDER 80:40 =
1 @2 - 360 - G.| WIRE =
1 ISSH 160 x 25x 0.5 — G.| SHEET 4
1 I8SH 335 x 30x 0.5 i 3
1 I85H 125 x 80 x 0.5 TINNED SHEET 2
1 IS3H 250 X 140x 0.5 TINNED SHEET 1 1.353
NOG.OFF STOCK SIZE SEMI-PRODUCT MATERIAL FROJECT NO. FART NO. EX. NC.
SCALE: NTS MAKE A FUNNEL DEVIATIONS &1 TIME :
(BY SOLDERING)
E @ proJECT: FUNNEL PART: 1,2,3 &4 R
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Job Sequence

TASK 1: Make a funnel PART 1 (Funnel Body)

+ Developand layout the patternforthe body of a funnel
(frustum of a cone) with joining allowances on a plain
drawing paper using a geometry box (instrument box)

TASK 2: PART 2 (Funnel Tail)

+ Develop and layout the pattern for the tail of funnel
(frustrumof a cone) with all allowances for joining cna
plaindrawing paper usinga geometry box. (Instrument
box)

TASK 3: PART 3 {(Funnel Ferrule)

» Cutthe sheet metaltothe size 335x30, flattenthe sheet
and deburrthe cut edges.

+ Refer the skill sequence for development 1.3.43 of
cylinder.

+ Develop the pattern layout on sheet considering the
wiring allowance for 2mm dia. wire, the seaming
allowance for 4mm locked groove joint and cut the
pattern with clips using a straight snip.

TASK 4: PART 4 (Funnel handle)

+ Make a handle (Part 4) as per drawing using funnel
stake and mallet.

Assembly of funnel

+ Bendthe joining allowance at larger end of body (Part
1) using anvil stake and mallet. (Fig.1)

+ Insert the ferrule (Part 3) in body (Part 1) and solder.
+ Solderthe lap joint of the tail. (Part 2)

+ Flare 4mmedge ofthe largerdia end of the tail (Part 2)
to position it securely into the body.

+ Insert the tail in the body and solder.

+ Position the handle (Part 4) and solder as per job
drawing.

TASK 5. Folding the sheet metal to 90°

+ Cutthe job material 135x48 mm using a straight snip.

+ Mark the job material with a scriber using a steel
sguare. (Fig1)

Fig 1

<

. _ / _

/— BENDING LINE

20

FIN1348T1

Cutthe layout pattern using scissors and paste itonthe
given raw material (sheet metal) using fevicol/gum.

Cut the sheet metal onthe outlines of the layout pattern
of the paper so pasted, usinga straightand bend snips.

Cut the layout pattern using scissors and paste itonthe
givensheet metal using fevicol/gum.

Cut the sheet metal onthe outlines of the layout pattern
of the paper so pasted, using a straightand bendsnips.

Formthe circularshape with locked grooved joint using
a round mandrel stake, a hand groover, a ball pein
hammerand a mallet.

Make a 2Zmm dia wired edge along the circular edge of
the ring using a half moon stake and a settinghammer.

Dress and check the ring for shape and dimensions.

Inspectthefinished article for sharp edges, burrorany
irregularity and rectify if necessary.

Wash the article with cold water.

Fig 1 2100

BODY

FIN1348H1

Mark the folding line to bend at 90°.

Pasition the marking line to the edge of the bevelled
hatchet stake.

Strike the edge using mallet by holding the other end of
the job.

Ensure the folding takes place on the bend line as
required.

Continue to strike the job to fold at 90° angle.
Check the perpendicularity of the job by a try square.

Rectify the perpendicularity, using a wooden mallet,
supporting the job on a hatchet stake, if required.
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Skill Sequence

Development for a circular cone

Objective: This shall help you to

* develop a circular cone by the radial line development

develop acircular cone bytheradial line development
(Fig 1)

FIN134801

Circular cone: Draw the front elevation and the plan.

(Fig.2)

FIN1348.2

Fig 2

While drawing the plan, the neutral plane (outer diameter
plate thickness) of the base circle is taken as the
diameter.

The neutral plane size is negligible, if the plate thickness
is less than 0.5 mm.

Divide accurately the circumference of the plan into 12
equal parts. (Fig 3)

Fig 3

FIN1348.3

With the radius of the circle, first divide the circumference
into 6 equal parts.

Thendivide each part into two.

Draw a perpendicular line onthe material. (Fig 4)

FIN1348J4

Draw a perpendicular linetothe centre of the material blank
space.

Transfer the length of the edge line (slant height) to the
compass. (Fig 5)

Fig 5

FIN1348J5

Transferitaccurately.

Draw an arc withthe centre ata pcintonthe perpendicular
line (Fig 6) and the slant height as the radius.

Fig6

1

ES
FIN1348J6

Check the opening of the compass with each equally
divided points, to minimise errors.

Openthe compass points to one of the 12 equally divided
parts of the circumferential length.

Open the compass by checking each equally divided point
to minimise errors.

Scribe 12 opening points of the compass on the arc.

Scribe six points on both the right and left sides of the
perpendicular respectively. (Fig7)

Fig 7

ELEVATION

FIN1348J7
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Use the compass points alternately while scribing points,
without removing the compass from the arc at a time.

Connect the right and left ends of the arc to the centre.
(Fig.8)
Fig 8 shows the development for the given cone.

Fig8

FIN1348.J8

Develop and layout the pattern for the frustum of a cone by radial line method

Objective: This shall help you to

* develop and layout the pattern for the frustum of a cone by radial line method.

Get a plain drawing paper large encugh to make the flat
pattern layout.

Craw the elevation of the frustum of a cone in full size
‘AGMN' in Fig 1.

Fig1

FIN1348K1

Continue the lines showing taper sides of the body till they
intersect at a point ‘C’. ‘O’ is called as an ‘Apex’. (Fig 1)

Taking O’ asthe centre and O'Aas radius, drawanarc AG
and divide it into six equal parts A-B-C-D-E-F-G. (Fig2)

Fig 2

FIN'1 24812

Withcentre ‘O'draw arcs'AX and'NY'. X&Y arethe points
on the centre line of the frustum of a cone. (Fig 3)

Fig 3

FIN1348K3

Take distance X'and mark offtwelve linesalongthe arc AX
to obtain A-B'-C'-D'... to D>-C%-B?... A% (Fig3)

Join the points A", B!, C", ... C? B? A’ to the point 'O'
The development required is A' AZN' N2,

This is the development of a frustum of a cone without a
joiningallowance.

Now add joining allowances ‘a’ & ‘b’ by drawing lines
parallel to ATN' & A2 N2, (Fig 4)
Add hemming or wiring or joining allowance ‘¢’ & ‘d’ by

drawing arcinside thearc N' N? and outside the arc A" A?.
(Fig4)

Fig 4

FIN1348K4

PART 1 (Body)

» Flatten the sheet metal using a wooden mallet and a
Tinmans anvil stake. Fig 1)

Fig 1

FINT348N1

* Checkthe allowances for the locked grooved joint using
a steel rule.
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* Form hooks on both the ends in opposite directions by Part 2 (Tail)
using a hatchet stake, a wooden mallet and a 1/2 b ball

e * Flatten the sheet metal using a wocden mallet and a

Tinmans anvil stake. (Fig 5).

Fig 2

Fig5

/

* Formthe sheet metal to the frustum of cone by using
a funnel stake. (Fig 3)

FIN134BNZ

FIN1348N5

¢ Check the allowance for the lap joint by using a steel

Fig 4 rule.

* Formthe sheet metal into frustum of cone using a long
tapered beak frustum of cone with a long tapered beak
horned iron stake. (Fig 6)

Fig 6

FIN134BNI

FIN1348NG

* Make a locked grooved joint by using a funnel stake, a
hand groover and a 1 1/2 Ibs ball pein hammer. (Fig 4)

* Finish the job using a wooden mallet.

* Check the dimensions of the job by using a steel rule.

Fig4

FIN134BN4
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Forming a frustum of a cone with locked grooved joint

Objectives: This shall help you to

» form a frustum of cone using a funnel stake and a wooden mallet
* make locked grooved joint on tapered curved surface using a funnel stake, hand groover and a ball pein

hammer.

Check the pattern and ensure that all the required
allowances are provided by usinga steelruleas perthe job
drawing. (Fig1)

Fig 1

FIN1348P1

Remove burrs by using aflatfile. Mountthe hatchet stake
on the bench plate.

Place the sheet horizontally on the hatchet stake edge at
the line marked previously for folding.

With a wooden mallet strike the edge of the job on both
ends. (Fig2) Observe break or fold mark formed.

Fig 2

FIN1348P2

Lowerthe end of the work slightly using the same angle of
striking, increasing the angle of turning.

Repeat the above operation till the edge is turned to the

required angle. (Fig3)
a3
%

Fig 3

FIN1348P3

Forturning more than90°, supportthe workflatagainst the
face of the stake.

Grip the stake with fingers at ‘A’ and hold the work in
position with the thumb. (Fig 4)

Fig4

FIN1348P4

Mallet the edge over a piece of waste tin plate. (Fig 5)

Fig 5
TIN PLATE @
N\ IRON PLATE

MALLET EDGE OVER A PIECE OF WASTE TINPLATE

FIN134BPS

Repeatthe same operation on the other edge of the sheet
and form hooks. (Fig 6)

W

Mountthe funnel stake ona benchplate. (Fig7a) Use“long
tapered beakhorned iron stake® forthe cones having small
radius, plate. (Fig 7b & 7c)

FIN134BPB
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FIN1348P7

Place oneendofthework piece onthe funnel stake parallel
to the axial line of the stake and bend as shown in Fig 8.

Ensurethat the folded edges oftheworkpieceare
parallel, if not the edges will not match as shown
in (Fig 11)

Fig 11

FIN1348PB

Hook the folded edges as shown inFig12.

Fig 12 ‘ ;

FIN1348PC

Fig 8

FIN1348P8

Repeat the same operation on the other end of the
workpiece. Bend the workpiece evenly as shown in (Fig 9).

Fig 8

FIN1348P9

Check the turned up edge of the circular disc and curve it
gradually and make both ends to meet together. (Fig10)

Fig 10

FIN1348PA

Slowly lock the edges by light blows using a mallet as
shown in (Fig 13) Start blows from one end of the joint to
the other end to tightenthe joint. (Now grooved seamis

Fig 13

formed)

FIN1348FD

Select the correct size of the groover.

Placethe groover overthe grooved jointas shownin (Fig 14)

Fig 14

GROOVING
PUNCH

LOCATE GROOVE
ON EDGE OF FOLD

=39 =

STAKE

FIN1348PE

Positionthe grooveratavery slightangle. The edge ofjoint
acts as a guide to the groover. (Fig 15)

Bring the grocver to vertical position. (Fig 16)
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Fig 15

GROOVER POSITIONED
AT SLIGHT ANGLE

FIN1348PF

Fig 18

JOINT FULLY LOCKED

FINH346P1

Fig 16

BRING GROOVER TO
VERTICAL POSITION
AS WORK PROCEEDS

Finally smocthenwitha mallet all overthe body and check
the dimensions as perthe jobdrawing by using a steelrule.

In orderto get proper setting of seam of the required size,
it is necessary to use the correct size of a groover. If not,
the seam is set toc wide or too harrow. Figs 19, 20 & 21.

FIN134BP5G

Strike the top of the groover firmly with ball pein hammer
and lock same on the otherend. (Fig 17)

Fig 17

FIN1348PH

Check the ends again to ensure that they are in line.
Continue to lock the seam along the line with the hand
groover.

Now the joint is fully locked. (Fig 18)

Fig 19 !
CORRECT §
Fig 20
Aé
INCORRECT §
{TOD WIDE) 5
Fig 21
INCORRECT o
(TOO NARROW) 2
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Capital Goods & Manufacturing Exercise 1.3.54
Fitter - Sheet Metal

Drill for riveting

Objectives: At the end of this exercise you shall be able to
» mark the drill holes as per drawing
* clamp and drill holes in sheetmetal for riveting using electric portable drilling machine.

/— 23.2x5 HOLES

48

o0 @

50
2 ISSH 50 x 48x1.2 = G.| BHEET o = 1.3.54
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. FART NO. EX. NO.
SCALE 11 DEVIATIONS 0.5mm | TIME:

DRILL FOR RIVETING

E @ CODE NO. FI20N1354E1
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Job Sequence

+ Check the size of sheet 48x50mm using a steel rule.
+ Flatten the sheet on dressing plate using mallet.

+ Layout the spacing for drill holes and mark the centre
points of drill holes using a centre punch anda ball pein
hammer.

Skill Sequence

+ Holdthe sheet firmly using 'C' clamp.
« Drill @ 3.2mm through holes as per drawing.

+ De-burrthe holes with largersized drill by rotating it on
the drilled holes by hand.

Drilling on sheetmetal by power operated portable drilling machine

Objective: This shall help you to

» drill correct size hole on sheetmetal by operating power operated portable drilling machine properly.

Punch the marked centre points of the holes to be drilled
lightly using a centre punch and a ball pein hammer.

Insertastraight shank, drill bitinthe drill chuck of the portable
drilling machine and tighten with the chuck key. (Fig 1)

Fig 1

HOLD THE DRILL
FIRMLY IN THE
CHUCK

SELECT THE CORRECT
SIZE DRILL FOR
DRILLING

FIN1354H1

Before inserting the drill in the drill chuck of the
power operated portable drilling machine, be
sure that the switch is off and earthing is provided.

Place the workpiece on a suitable wooden support and
clamp with the help of a ‘C’ clamp. (Fig 2)

Hold the portable drilling machine in one hand and grasp
the gunwith forefingerand thumb of the other hand, such
that the drill is perpendicular to the surface of the metal to
be drilled. (Fig 2)

Switch ‘ON’ the trigger switch with second finger.

Apply pressure on the drilling machine till hole is drilled.

Fig 2

“C' CLAMP

WOODEN SUPPORT

WORK BENCH

FIN1354H2

While drilling by electric operated portable drilling machine
onasheetmetal, light pressure should be applied otherwise,
the drill will get struck to the workpiece. (Fig.3)

Fig 3

Y
)

LIGHT PRESSURE

FIN1354H3

Switch off the drilling machine after the drilling is completed.

De-burr the holes by larger sized drill by rotating it on the
drilled hole by hand.
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Capital Goods & Manufacturing Exercise 1.3.55
Fitter - Sheet Metal

Riveting with as many types of rivet as available, use of counter sunk head
rivets

Objectives: At the end of this exercise you shall be able to

» mark and drill hole for riveting as per drawing
» rivet counter sunk head rivet, flat head rivet, snap head rivet and pan head rivets.

/ COUNTER SUNK HEAD RIVET
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|——,|/_
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I ®
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Job Sequence

+ Checkthe size of sheets 50x48mm using a steel rule.
» Flatten the sheets on dressing plate using mallet.
+ Markand drill holes as per drawing.

« Placethe piece of sheet havingall holes drilled above
anocther, suchthatthe overlappededges of the sheets
coincide with the marked lines.

« Align the drilled holes in centre.

+ |Insert 3mm dia counter sunk head rivet in the centre
hole. (Fig.1)

Fig 1

FIN1355H1

Formthe rivet head with the help of a rivet set using a
ball pein hammer.

Drill the remaining holes on the bottom piece of sheet
through the holes, already drilled onthe upper piece of
sheet.

Deburrthe holes with largersized drill, rotating it on the
drilled holes by hand.

Insert the rivets in alternate holes and form the rivet
heads one by one to make single riveted lapjoint (chain)
with the help of a rivet set, and a ball pein hammer.

Similary, drill and rivet using flat head rivet in TASK 2,
shap headrivetin TASK 3 and pan head rivetin TASK
4 and complete the riveting.

To form countsunk head rivet, pan head rivet,
snap headrivetand flat head rivet, use dressing
plate, rivet set, rivet snap and a ball pein
hammer and complete the riveting.
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Capital Goods & Manufacturing Exercise 1.4.56
Fitter - Welding

Striking and maintaining arc, laying straight - line bead

Objectives: At the end of this exercise you shall be able to
» strike and maintain the arc by scratching and tapping method
» deposit uniform straight weld beads and inspect for faults.

TASK 1

1 50 ISF 8-150 - Fe310-0

1 50 ISF 6-150 - Fe310-W 1.4.56
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 STRIKING AND MAINTAINING ARC DEVIATIONS : +0.5mm | TIME :
= @ LAYING STRAIGHT LINE BEADS BY ARC WELDING |  coneno. roovmasees
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Job Sequence

TASK 1 : Striking and maintaining arc

Check the size of the raw material.
Mark and file to size.

Clean the metal surface with a steel wire brush and
wipe off the oil and grease if any.

Set the welding current (amperage) 140-150 amps.

If the welding machine is a D.C. one, connect
the electrode to the negative.

Dirt or rust makes poor connections.

Wear safety apparel (Protective clothing)

Connect the welding cables with the machine and the
job.

Start the welding machine.

Strike and maintain the arc by the scratching method.

Use a welding screen fitted with proper
coloured glasses while arc-welding.

Check the cables for damage and loose
connections. Check whether the earth-clamp
is properly attached.

Hold a correct arc for a short distance and break by
quickly withdrawing the electrode up.

Fixa @4mm M.S. electrode in the holder.

Ensure the electrode is firmly held in the holder

from the bare end.

TASK 2 : Laying straight line beads by arc welding

Check the size of the raw material.

Mark and file to size.

Mark the bead position as per drawing.

Set the work piece on the welding Table in a flat position

Set the arc-welding plant and connect the welding
cables.

Select and fix M.S. Electrode @4mm in the holder.

The correct arc burning will give steady, sharp,
crackling sound.

Repeat this exercise until the arc can be struck
every time without the electrode freezing.

If the electrode freezes (sticks) to the plate, it
should be freed immediately by a quick twist
of the wrist motion to avoid overheating or
spoiling.

Ensure that the burning of the electrode is
normal.

Ensure that the electrode-holder JAWS are
clean.

Set a welding current 140-150 amps ona AC or OC
machine.

If the power source is D.C. connect the
electrode with the negative straight polarity.

Wear the complete safety apparel and check the filter
lens of the welding screen.

Strike the arc on a scrap piece for trial and observe the
current setting.

Strike the arc on the job-piece at che edge and maintain
a uniform normal short arc.

Move the electrode in a straight line and complete the
bead at the other edge of the plate.

During welding maintain a correct angle of the electrode
at 70° - 80°.

Arc length producing a steady sharp crackling sound.
Travel speed approx. at the rate of 150mm per minute.
Remove the slag from the weld bead and inspect for:
- Uniform width and height - slag inclusion.

- Normal depth of fusion.

- Straightness.

Repeat the exercise till you achieve good results.
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Skill Sequence

Setting of arc welding machine for welding

Objectives: This shall help you to
» set the arc-welding plant
» set the current according to the size of electrode

» strike and maintain the arc by the scratching and tapping method.

Striking an arc is a basic operation in arc welding. It will
oceur every time the welding is to be started.

It is an essential basic skill to learn in arc welding.

Setting of arc-welding plant (Fig 1)

Fig 1

WELDING TABLE
WELDING JOB

FIN1458H1

Check the working of power source for the welding machine.

Remember electricity is a good servant but a
bad master.

Call an electrician for solving any electrical
problems.

Connect the welding cables with the welding machines.

Ensure that the cable connections are clean,
dry, tight and are attached to the proper
terminals of the machine.

Attach tightly the earth cable with the welding table at the
proper place.

Keep the electrode-holder at a safe place.

If the machine is onh DC power, connect the
cables in correct POLARITY.

Setting a welding current

Set the welding current as per the diameter of the electrode
to be used. (Table 1)

Select the electrode as per the thickness of the metal to
be welded oras recommended. (Table 1)

Use alternative electrodes of nearest size in the case of
non availability of the exact size of electrodes.

The electrodes diameter should not be more
than the thickness of the metal to be welded.

Striking and maintaining an arc
Scratching method (Fig 2)

Hold the electrode about 25mm above the job-piece at
one end, perpendicular to the surface.

Bring the welding screen in front of your eyes.

Ensure safety apparel is worn.

Table 1
Plate Electrode Current
Thickness Size mm Range
in mm (approx.) {amperes)
1.6 1.6 40-60
25 25 50-80
40 3.2 90-130
6.0 40 120-170
8.0 5.0 180-270
250 6.0 300-400
Fig - SCRATCH WITH JOB SURFACE
START POSITICN /7 LIFT & HOLD A SLIGHTLY LONG ARC
_\’ ’ HOLD A NORMAL ARC
72

’

Y/
Q\‘) "/c:/
)

o
’
A
-

FIN1458H2

BCRATCH METHOD

Strike the arc by dragging the electrode quickly and softly
across the welding job, using wrist movement only.

Withdraw the electrode approximately 6mm from the
surface for a few seconds, and then lower it to (approx)
4mm distance.
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If the arc has been properly struck, a burst of
light with a steady sharp crackling sound will
be produced.

Tapping method (Fig 3)
Strike the arc by moving the electrode down to touch the
job surface lightly.

Move the electrode slowly up, approximately 6mm for a
few seconds, and then lower it to approx. 4mm from the
surface.

Figa

MOVING DOWN MOVING UP

7

&
g ELECTRODE — &
@
&

o

V %% Z

FIN1456H3

TAP METHOD

The tapping method is generally recommended
as it does not produce pit marks on the job

surface.

Straight line beading by arc (Flat position)

Obijectives : This shall help you to
» deposit straight beads in a flat position
» clean the weldment and inspect for faults.

Job setting
Set the job in a flat position on the welding table. (Fig 1)

<

Ensure there is a good electrical contact between the job
and the welding table.

Fig 1
AXIS OF WELD

WELDING TABLE

FIN1456.41

Current setting (Fig 2)

Fig2 ELECTRODE SEE

24 ord.18

CURRENT REGULATOR

FIN1456J2

Set the current on the welding machine, 140-150 amps for
@4mm M.S. Electrode.

Always follow the current range chart for the electrodes in
use.

Electrode position (Fig.3a&b)

Hold the electrode at an angle of 70° - 80° with the weld
line and 90° with the adjoining plate surface.

Fig3
{a)

ELECTRODE

PLATE SURFACE
%

ol

JOB
ELECTRODE ANGLE WITH PLATE SURFACE

(b)
DIRECTION OF WELDING
oooofp

ELECTRODE ANGLE WITH WELD LINE

FIN1458.13

Depositing straight beads (Fig 4)

Fig 4

FIN458.4

Deposit straight beads by following the punched line
and maintaining arc

* Correct arc length
* Correct travel speed
*  Correct angle of electrode.
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Ensure that the welding screen lens is clean
so that you can see the arc and the weld line.

Replace the plain glass, if spattered.

LISTEN to the arc. It produces a steady sharp
crackling SOUND.

Adjust the travel speed by watching the electrode melting
and flowing through the molten pool to form a deposited
metal. (Fig 5a & b)

Figs
(a}
SLOW ARC SPEED
LITTLE PENETRATION oooof>
(b}
FASTER ARC SPEED
GOOD PENETRATION [ —p
-,
s
/// k_
ZoN \

g
E

Weldment Inspection (Fig 6)

Fig6

FIN1458J)8

Remove the slag from the weldment using a chipping
hammer and a wire brush.

Use goggles during slag removal.

Inspect the deposited beads and note any variations
in the:

*  Width and height
*  Depthof fusion
* |engthof run. (Straightness)

188 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.4.56



Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.57

Making butt joint and ‘T’ joint using gas and ARC welding process

Objectives: At the end of this exercise you shall be able to

* set and weld the workpiece to form a square butt and ‘T’ fillet joints in correct alignment in arc

* weld a ‘T fillet and square butt joint using recommended electrode, filler rod and nozzle size
* remove distortion from the joint

* clean the weldment and inspect for the surface defects.

50

\—1.5Gap

=&

SQUARE BUTT AND 'T" FILLET JOINT IN FLAT

POSITION BY ARC WELDING

2 50 ISF 6-150 Fe3d10-W TASK 2
2 50 ISF 6-180 Fe310-w TASK 1 1.4.57
NO.CFF STOCK SIZE SEMI|-PRCDUCT MATERIAL PROJECT NC. FART NOC. EX. NO.
SCALE :NTS DEVIATIONS : #0.5mm | TIME :

CODE NO. FI20N1457E1
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TASK 3
TASK 4
o
2
mﬂ
2 I8SH 150 x 50x 2 Fe310 - W TASK 4
2 ISSH 150 x 50 x 2.5 2 Fe310 - W = TASK 3 1.4.57
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE :NTS DEVIATIONS: #0.5mm | TIME:

SQUARE BUTT AND FILLET WELD T JOINT

&

IN FLAT POSITION BY GAS WELDING

CODE NO. FI20N1457E1
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Job Sequence

TASK 1 : Square butt joint in flat position by arc welding

« Checkthe size of the raw material.
+  Mark and file to size for square.

» Set the pieces on the welding table for square butt
joint with 1.5mm gap in alignment. (Refer to drawing)

+ Selecta @3.15mm M.S. electrode and set a 120 amps
current.

Connect the electrode to negative, if the power
sourceis D.C.

+ Tackthe pieces at both ends and also in the centre.

Ensure safety apparel is worn.

+ Check the alignment of the tacked pieces, and reset,
if necessary:.

+ Place the joint in a flat position on the welding table,
well grounded. (Tacks side down)

+ Selecta @4.0mm M.S. electrode and set a 150-160
amps current.

+ Deposit the first bead along the joint line with a:

TASK 2 : ‘T’ Fillet joint in flat position by arc welding

+ Check the size of the raw material
« Mark andfile to size

+ Set and tack the job-pieces at both ends as 'T' fillet
joint . (Refer to drawing).

+ Ensure that a & 3.15mm electrode and a 130 amps
current are used. Safety apparel should be worn.

+ Cleanthe tacks, check alignment and reset the job, if
necessary.

+ Place the joint on a welding table in a flat position.
(Tack side down)

« Select a @ 4mm M.&. electrode and set a 150-160
amps current.

+ Deposit the first bead along the joint line with a correct
and uniform

- Arclength
- Travel speed

- Electrode angle.

Ensure the electrode angle is 45° with the
corner and 70° to 80° with the welding line in
the direction of travel.

- Correctarc length
- Correct electrode angle
- Correctwelding speed.

Chip the slag from the bead, brush and inspect.

Usetongs to hold the hot job, chipping hammer
and wire brush for chipping and cleaning,
goggles for the protection of the eyes.

Clean the back side of the first bead thoroughly and
grind tacks flush.

Deposit the second bead on this side, using the same
settings.

Chip the slag from the bead, brush and inspect for
faults.

Practice this exercise until you can produce a sound
butt weld.

While but joint welding 1/3rd of gap to be
maintained according to the thickness of plate
or flat section of metal.

Clean the weldment and inspect for faults.

Clean the other side of the joint and grind the tacks
flush.

Set the joint in a flat position (weld side down).

Make a second weld along the joint line with the same
setting and technigque as used for the first bead.

Clean the weld and inspect for the following
weld characteristics.

- Smooth and close ripple appearance. Uniformwidth
and height equal leg lengths

- Goodfusion at the toe of the weld without undercut
and overlap

- Leg length of the fillet weld equal to the plate
thickness

Repeat the exercise until you can produce good welds.
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TASK 3 : Square butt joint in flat position by gas welding

+ Check the size of the raw material. .
+  Mark and file to size.

+ Set the job pieces on a welding table to form a square
butt joint (open) with a root cap 1.5 mm.

+ Set a gas welding plant, attach nozzles No.5 and set
a pressure of 0.15kg/cm? for both the gases.

+ Select a C.C.M.S.filler rod @1.5mm for tacking and
&13.00mm for welding.

+  Wear safety apparel.

+  Setthe neutral flame.

Cleanthe tacks and reset the job on the welding table
in a flat position.

Start welding, using the leftward technique with the
correct angle of the blowpipe and filler rods of &3mm.

Fuse the edges uniformly and add filler metal. (maintain
a correct travel speed and motion of the blowpipe and
filler rod, to produce a uniform weld bead)

Stop at the left edge, fill the crater to complete the
weld.

Extinguish the flame, cool the nozzle and place the
blowpipe at a safe place.

« Tackthe pieces at both the ends and also in the centre Clean the welded joint and visually inspect for

using a @ 1.5mmfiller rod. (Keep a shrinkage allowance
of 2)

Tacks should be well fused and penetrated.

« Checkthe alignment and gap between the pieces, and
reset, if necessary.

Task 4 : Fillet weld ‘T’ joint in flat position by gas welding

* Prepare job pieces as perdrawing. .
* Cleanthe surface and edges ofthe sheetsto be welded.

» Setthe sheets in the form of a ‘Tee’ joint on the gas
weldingtable.

* ‘Wear safety apparels and gas welding goggles.

+ Set the gas welding plant, fix nozzle No.5 and set .
pressure at 0.15 kgf/fcm? for both the gases.

» Setthe neutralflame, tack at both ends of the jointand .
also in the centre witha 1.6 mm C.C.M. S rod.

* Check the alignment of the joint with a try square and .
cleanthe tacked portion.

- aslight convex uniform width and height of bead.

- aslight penetrating bead on the reverse side of the
ripples joint near the root.

Repeat the exercise till you get good results.

Fusethe area to be welded (i.e. equally the part of the
horizontal sheet and the vertical sheet) and apply the
filler rod in the molten pool to form a fillet weld at the
joint.

Maintaincorrecttravel speed, manipulate the blowpipe
andfiller rod to produce a uniformweld bead.

Stoptheweld at the left hand end ofthe joint afterfilling
up the crater at the end of the weld.

Extinguish the flame, cool the nozzle and place the
blowpipe at its place.

Cleanthe weldment and inspect for defects inthe fillet
weld.

» Keepthe job onthe welding table in a flat position. Visual inspection

» Startwelding with the leftward technique and melt the .
right hand end of the joint.

Slightconvexity, uniformwidth, uniformripples indicate
a good weld bead. A weld without undercut,
overlap,porosity, etc. will ensure a good quality weld.

Weld on the other side of the joint for more practice
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Skill Sequence

Square butt joint by arc in flat position (Task 1)

Objectives : This shall help you to
« weld a square butt joint in a flat position
* inspect the completed butt weld.

This type of joint is used very extensively in industry. If
welded from both the sides (6 mm plate thickness), a
sound weld can be obtained.

Setting and tacking
Set the pieces as butt joints with 2 3 mmgap in a welding.

Tack at both the ends and one in the centre. (Fig 1)

Fig 1

FINT45TH1

Fig3

4 (ARG LENGTH)

ELECTRODE ANGLE WITH PLATE 3URFACE

70°-80°
[

ELECTRODE ANGLE WITH WELD LINE

FIN145TH3

Use a @ 3.15mm M.S electrode. Set the current
120-130 amps and length of the tack 15 mm.

Ensure the tacks are fused.

Check the alignment after tacking, and reset, if necessary
(Fig2).

Fig 2

TRY SQUARE

ol b

FIN1457H2

TACK

Move the electrode forward and backward along the
line of the weld to

+ Pre-heat the metal ahead of the weld
+ Minimize the tendency to burn through

+ Force the slag back over the top of the weld and control
slag inclusion.

Inspection of the weld

Remove the slag from the weld and inspect for the following
weld characteristics. (Fig 4)

Check the tack-welds thoroughly.
Welding butt joint
Place the joint in a flat position.

Deposit the first bead, using a @4mm M.S. electrode and
150-160 amps current with a correct:

* FElectrode angle

+  Travel speed, and

* Arc length. (Fig3)

Fig 4

FIN1457H4

+  Width and height of bead should be uniform.
+ Appearance should be smooth with close ripples.
+ The face of the weld should be slightly convex.

+ Edge ofthe welds should have good fusion, no overlap
and undercut.

+ The starting and stopping points should be free of
depressions and high spots.

+ The root of the weld and plate surface should have
good fusion and penetration.

+ The surface of the plate should be free of spatters.
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‘T’ fillet joint by arc in flat position

Objectives : This shall help you to
» weld ‘T’ fillet joint by arc in flat position free of distortion and weld defects
* inspect the fillet for weld characteristics.

The weld deposited on a 'T' or lap joint is called a fillet
weld. Oftenthe "T'joint is called a fillet joint. (Fig 1) This
joint is mostly used in industrial fabrication work.

Fig4

Fig 1

FIN1457.14

Incline the electrode 10°- 20° in the direction of travel.

5 (Fig5)
% Proceed to weld along the joint with a uniform travel speed.
(Fig )
Setting and tacking (Fig 2)
Set the pieces in alignment, forminga 20°'T". Fig 5

Tack the pieces at both ends.

Fig 2

45"

FIN1457J2

Use & 3.15mm M.S. electrodes.
Set current at 150-160 amps.

FIN1457.5

Ensure the tacks are well fused having a G EELTe Dok

15 mm length
Watch the molten pool and freezed bead
Check the alignment after tacking. carefully for excessive build up or undercut
Welding a fillet joint (faults).
Increase the speed or change the angle of the
Fig3 electrode to correct the above faults, if they

appear.
JOB
SUPPORT Inspect the weld
Clean the weld thoroughly.
Inspect the fillet for correct shape and size.

Mo undercut and overlap at the toe of the weld. (Fig 6)

FIN1457J3

WORK BENCH

Place the joint for flat position welding. (Fig 3)

Hold the electrode, pointing at the corner of the joint at an
angle of 45° to the plate surface. (Fig 4)
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Fig6

LEG LENGTH

PENETRATION
LEG LENGTH

FIN1457J6

Setting up OXY-Acetylene plant

Leg lengths of the fillet almost equal to the plate.
Penetration of the weld complete to the root.

Face of the weld slightly convex.

Objective :This shall help you to
» set up the oxy-acetylene plant.

Move oxygen and acetylene cylinders with the caps from
the store to the gas welding area. An oxygen cylinder is
identified by the black colour painted on it. An acetylene
cylinder is identified by the marocn colour painted on it.
Also the oxygen cylinder will be taller than an acetylene
cylinder and the diameter of oxygen cylinder will be less
than the diameter of an acetylene cylinder.

Ensure cylinders are kept separately from the empty
cylinders.

Position the gas cylinders in a trolley and secure them
with a chain.

Fig 1
GOGGLE
OXYGEN GAS
REGULATOR SPARK
LIGHTER
GYLINDER KEY
OXYGEN GAS
CYLINDER ACETYLENE GAS
REGULATOR
o DISSOLVED
ACETYLENE
GAS CYLINDER
|~ WELDING
BLOW PIFE
OXYGEN RUBBER
HOSE PIPE
et
|~ ACETYLENE RUBBER
HOSE PIPE

CYLINDER TROLLY

Always keepthe cylinders uprightivertically inthe cylinder
stand/on the floor (Fig 2)

Fig 2

FIN1457K2

FIN1457K1

SETTING OF OXY-ACETYLENE PLANT

While moving, the gas cylinders should be kept slightly
inclined to the vertical position and the protector cap used
to avoid damage to the cylinder valves. (Fig 3)

Fig 3
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Do not roll the cylinders horizontally on the ground.

Remove the cylinder caps. Crack the gas cylinder valves
by qucikly opening and closing them using the cylinder
key Fig 4

Fig 4 BLOW OUT THE CYLINDER VALVE
SOCKET BEFORE CONNEGTING

THE REGULATOR CRACKING OPEN
THE CYLINDER VALVE MOMENTARILY

KEEP CYLINDER UPRIGHT POSITION

FIN1457K4

Dirt dust particles from the cylinder valve sockets are
cleaned by cracking the cylinder valve. This will avoid
leakage of gas due to improper seating of the cylinder
valve and alsc to prevent the dust particles from entering
into the regulators which may cause damage to the
regulators.

Always stand opposite to the valve outlet while cracking
the cylinders. (Fig 5)

FIN1457K5

Ensure that your hands are free from grease or oil.

Connect the oxygen regulator to the oxygen gas cylinder
(right hand threads).

Connect the acetylene regulator to the acetylene gas
cylinder (left hand threads)

Ensure the pressure adjusting screws of both regulators
are in a released condition.

Be sure to connect the correct regulator on cylinders,
Acetylene connections have left hand thread and oxygen
has right hand thread.

The acetylene regulator connecting nut will have a groove
cut on it (Fig 8) and the pressure gauge dial will be of
maroon colour.

Fig 6

RIGHT HAND
OXYGEN

LEFT HAND
ACETYLENE

FIN145TKB

All threaded connections should be fixed intially by
tightening by hands and then only a spanner should be
used. This will help to avoid assembly with cross thread
leading to damage to threads.

Always use the correct size spanner to prevent damage
to the threads (Fig 7)

Fig?

FIN1457K7
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It is dangerous to apply lubrications in the threaded
assemblies of gas welding equipment as it can cause fire

(Fig 8)

Fig 8

FIN1457KB

while tightening avoid undue force. The connections should
be just tight.

connect the hose connector at the regulator end and the
hose-protectors at the blowpipe end.

(use black hose for ocxygen line and maroon hose for
acetylene line.)

Acetylene connections have left hand threads with a cut
on the corners of the nut while oxygen connections have
right hand thread without a cut.

Attach one end of the black hose-pipe to the oxygen
regulator outlet and the maroon coloured hose-pipe to the
acetylene regulator outlet (Fig 9)

Fig 9

ATTACHING HOSE PIPES

FIN1457KE

Secure the joints using hose-clips to ensure good grip
and to avoid gas leakage (Fig 10)

Fig 10

b,

USE HOSE CLIPS BEFORE
CONNECTING TO REGULATOR
AND BLOW PIPE

FIN1457KA

Use a screwdriver to tighten the hose- clips.

Always use the correct size hose-clips (Fig 11)

HOSE CLIFS

FIN1457HB

Turn on the pressure adjusting screw of the regulator to
which the oxygen hose pipe is connected (Fig 12)

Exert sufficient pressure to blow out dust or dirt particles
if any are tapped inside the hose-pipe and then release
the pressure adjusting screw.

Repeat the same for the acetylene hose also.
Attaching blowpipe

The other end of the hose-pipe is to be attached to the
blowpipe inlets. (Fig 13)

Fix the hose-protectors at the blowpipe ends. The hose-
protectors with a groove at the corners are fixed on the
acetylene hose-pipe and connected to the acetylene inlet
of the blowpipe. The hose-protectors without cutting marks
are fixed on the oxygen hose-pipe and connected to the
oxygen inlet of the blowpipe. (Fig 14)
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Flg 12

ATTACH NEW HOSES TO REGULATORS
AND TO DISPEL DUST ETC.. QUICKLY
PASS PRESSURISED GAS TO ATMOSPHERE
MOMENTARILY.
NOTE: THIS SHOULD BE DONE BEFORE
FITTING HOSE PROTECTORS

FIN4STHC

ATTACHING BLOW PIPES

FIN1457KD

Flg L BLOWFIPE

......

HOSE _/
PROTECTORS

OXYGEN
{BLACK COLOR)

ACETYLENE
{MARROON COLOR)

CYLINDERS

FIN1457KE

The hose-protectors protect against the return flow of gas
from the blowpipe to the rubber hoses. They act as non-
return valves.

Adjusting the gas pressure

The gas pressure for both oxygen and acetylene has to
be adjusted at regulators according to the size of the
nozzle.

The size of the nozzle is selected according to the job
material and thickness.

For adjusting the gas pressure, open the valves of both
the cylinders slowly by one turn and set the pressure on
both regulators as 0.15 kg fom? for small size nozzles, by
tightening the pressure adjusting screws. (Fig 15) Ensure
the blow pipe control valves are kept open while setting
the gas pressure.

The pressure can be read on the working pressure gauge
of gas regulators

Fig 15

FIN145TKF

Testing for leakage
All connections must be tested for leakage.

Apply soap water solution for acetylene connections and
fresh water for cxygen connections (Fig 16).

Use of soap water on oxygen connections may lead to fire
hazards.

Never use matches or flame light during leakage test.
Lighting the flame

Attach the recommended size of nozzle to the neck of the
welding blowpipe i.e nozzle No. 3.

Open the gas cylinders and adjust the recommended gas
pressures on the regulators.

The pressure of oxygen and acetylene is 0.15 kg/ocm? for
nozzle no.3
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Fig 16

ACETYLENE

FIN1457KG

Avoid using any other source of fire other than the spark
lighter.

Paint the blowpipe in a safe direction in the open space,
away from you and others.

Increase the acetylene till the black smoke disappears.
(Fig 18)

Fig 18

NO WHITE CONE

ACETYLENE FLAME IN ATMOSPHERIC AIR

FIN1457K1

Open cylinder valves very slowly.

while setting pressure onthe regulator, keep the blowpipe
control valve open for accurate setting.

Openthe acetylene control valve 1/4 turn on the blowpipe
and ignite with a spark lighter. (Fig 17) Acetylene burns
using the oxygen in the atmospheric air with a black
smoke.

Fig 17

ACETYLENE BURNS USING
OXYGEN IN THE ATMOSPHERIC AIR

=
S,
2
o L=
i =

SPARK LIGHTER

FIN145TKH

Observe the flame and add oxygen by cpening the oxygen
control valve of the blowpipe. Now a bright white cone starts
appearing at the tip of the nozzle (Fig 19)

Fig 19
WHITE CONE STARTED APPEARING

ADDITION OF OXYGEN

FIN14!
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Square butt joint in flat position by gas

Objectives : This shall help you to

» set and tack the workpieces in alignment for a square butt joint
» produce a uniform and well penetrated bead on an open square butt joint in a flat position

» visually inspect the completed joint.

The requirements of a good welded joints are:

The joint must be in correct alignment (distortion free)
The weld must be well fused, well penetrated, uniform in
width and height, of correct size and free from internal or
external faults.

Setting and tacking

Set and tack the job-pieces in correct alignment with a
proper gap and for distortion allowance. (Fig 1)

Fig 1

TACKS 10mm LONG

b
N

FIN1457X1

Check the alignment after tacking, and reset, if necessary.
(Fig2)

Fig 2

FIN1457X2

Welding

Produce a well-fused uniform bead with complete penetration

using a leftward technigue (Fig 3) by;

- Holding and manipulating the blowpipe and filler rod in
the recommended angles.

- Maintain a uniform travel speed and feed.

- Forming a correct size keyhole.

Fig3
FILLER ROD

MOTION

FIN1457X3

Finish the job.

Check alignment - remove distortion, if required, and
inspect for:

Uniform width and height of weld bead in size. (Fig 4)

Fig4

UPPER SIDE

FIN1457X4

- Uniform ripples and fusion, complete penetration.
(Fig5)

- Absence of faults such as undercut, lack of fusion,
unfilled crater etc.

Figb §
Qg .
& HEIQ
Hr
PENETRATION g i
a [ g
UPPER SIDE E
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Fillet weld ‘T’ joint in flat position by gas welding

Objectives: This shall helpyouto

» set and tack the workpiece in alignment for a fillet weld tee joint
* weld a tee fillet joint using recommended filler rod and nozzle size

* visually inspect the completed joint.

T filletjoints are used extensively inindustryi.e., fabrication
of underframes, vertical supporters for oil and water
containers and other similar structural work.

Itisaneconomical jointwithvery little edge preparation but
difficult to weld without defects (i.e. unequal leg length,
undercut, etc.) unless the operator gets proper practice.

Roct penetration must be obtained completely and undercut
is to be avoided.

Setting and tacking the job pieces
Place the pieces on the welding table for Tee joint.

Hold the pieces in position using support. (Fig 1)

Fig 1
SUPPORT

TEE JOINT IN
POSITION
FOR TACK
WELDING

5

FIN1457Y1

Ensure the vertical piece is perpendiculartothe horizontal
piece without gap of the joint.

Checkwith a try square for perpendicularity.

Tack-weld the joint at both ends (Fig 2) on one side of the
joint.

Fig 2

A

Welding of fillet ‘T’ joint in flat position (Fig.3)

Place the tacked joint in flat position by tilting and
supporting it. (Fig.3)

Fig 3

BLOWPIRE

30°-40°

45"

FIN1457Y3

FIN145TY2

TACK WELDING A TEE JOINT

Start welding at the right hand end of the joint by fusing
the tack-weld and the parent metal to forma molten pool.
Keep the blowpipe in the leftward direction at an angle of
60°to 70”andthefiller rod atan angle of 30° to 40° to the
line of travel. The blow pipe and filler rod should be held at
45° between the 2 surfaces of the joint. This will ensure
root penetration. Watch the molten metal closely to make
sure that both pieces melt uniformly. Change the angle of
the blow pipe if the pieces do not melt uniformly. When
the molten pool is formed add the filler rod in the centre of
molten pool. Give slight side-to-side movement to the flame
(blowpipe) and a piston like motion to the filler rod.

Adust the rate of travel of the blowpipe and the filler rod to
secure even penetration at the root and into both sheets
and to produce a fillet weld of equal leg length.
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Visual inspection (Fig 4) Fig4
Clean the weldment and inspect for:

- Uniform weld size and shape of bead
{reinforcement and contour slightly convex)

- Equal leg length, no undercut at the toes of the weld

- no porosity, overlap

SLIGHTLY
CONVEX

NC UNDER
cur

FIN1457Y4
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Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.58

Setting up of flames, fusion runs with and without filler rod and gas

Objectives: At the end of this exercise you shall be able to
set gas pressure according to the nozzle size
select and fit the correct size nozzle according to the job thickness

set job for flat position, weld fusion run with and without filler rod using leftward technique

ignite, adjust and extinguish oxy-acetylene flame
shut the oxy acetylene plant for stopping work
clean the weldment and visually inspect for weld defects.

TASK-2

1 ISSH 150 X 25-50 Fe310-W TASK 3
1 ISST 150 x 50 x 25 Fe310-W TASK 2 1.4.58
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE SETTING OF OXY-ACETYLENE FLAME DEVIATIONS TIME:
TITLE:

0o

(NEUTRAL, CARBURISING AND OXIDISING

FLAMES)

CODE NO. FI20N1458E1

203



Job Sequence

TASK 1 : Oxy - acetylene flame setting

Wear safety apparel

Open the gas cylinders and adjust the gas pressures
onthe regulators

Open the control valve of the acetylene gas in the
blowpipe

Ignite the flame by using a spark lighter.

Adjust the oxidizing flame by increasing the oxygen
gas (with sharp inner cone and little hissing sound)
Set the neutral flame again and adjust the carburizing
flame by increasing the acetylene gas with the soft
inner cone covered with an outer feather without any
sound

Repeat the setting of the flames till you manage to set
the flame without any backfire or flash-back

Avoid using any other source of fire

Flame extinguishing and stopping work

Adjust the acetylene flow till the black smoke goes
away

Open the oxygen gas till a proper round inner cone is
established without any sound in the flame. This is
known as a neutral flame.

Extinguish the flame by closing the acetylene valve
first and then the oxygen valve

Dip the blowpipe nozzle in water to cool down by
opening a little oxygen gas

Close the cylinder valves and release all the pressure
from the line

TASK 2 : Fusion runs without filler rod in flat position by gas

TASK 3 : Fusion run with filler rod in flat position by gas

204

Check the size of the raw material.
Mark and file to size.

Mark the bead position as per drawing.
Clean the surface

Setthe job piece on the welding table with the left edge
raised about 15mm.

Select and attach nozzle size 5 with a blowpipe (Indian
Oxygen make)

Set the acetylene and oxygen pressure at 0. 15kg/cm?
onthe regulators.

Wear safety apparel and set the NEUTRAL flame.

Hold the blowpipe in position with the job at the right
edge with the nozzle angle 60° - 70° with the welding
line (marked with punches) nozzles angle 90° with the
adjoining surface distance of the flame cone 1.5mmto
3.0mm from the surface, pointing leftward.

Start heating and fusing the surface with a slight circular
motion of the blowpipe.

Move the blowpipe in a leftward direction keeping a
uniform speed as you get local fusion (small round pool
of molten metal).

Avoid excessive concentration of heat. If the
metal becomes too hot, lift the blowpipe
momentarily away from the molten pool.

Keep the molten pool in correct size by
adjusting the rate of travel and the circular
motion of the blowpipe.

Stop at the left edge and lift the blowpipe quickly.
Extinguish the flame and cool the blowpipe in water.

Clean the fused surface with a steel-wire brush and
inspect the uniformity of fusion runs.

If the speed of travel and the blowpipe motion
are correct, the FUSION RUNS will appear in
uniform width and even ripples.

Repeat the exercise till you achieve uniform FUSION.

Check the size of the raw material.
Mark and file to size.
Mark the bead position as per drawing.

Set the workpiece on the welding table with the left
edge raised about 15mm.

Select the nozzles size 5 (IOL make-saffire type) and
set the acetylene/oxygen pressure at 0-15 kgfom?.

Select a mild steel copper coated (C.C.M.S) filler rod
of @1.6mm.

Wear safety apparel and set a neutral flame.

Hold the blowpipe at an angle of 607 - 70° on a punched
line of sheet and make a small molten pool at the right
handedge.

Keep a flame cone distance of 2.0 to 3.0mm
from the job surface.
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+ Hold the filler rod in the left hand, pointing near the
molten pool with an angle of 30°- 40° with the line of
weld.

» Dip the end of the filler rod into the molten pool and
add the filler metal on the job surface to form a weld
bead.

+ Move towards the left with a uniform speed along the
punched line with a slight circular motion of the
blowpipe and piston-like motion of the filler rod.

Add enough rod into the molten pool to build
up the bead evenly in height and width.

Coordinate the rate of travel with the filler rod
to control the size of the bead and the required
penetration.

« Stopatthe left edge, extinguish the flarne and cool the
nozzle.

+ Clean the weld surface. Inspect for even ripples and
uniform width/height of the weld bead.

+ Repeat the exercise till you get good results.

Skill Sequence

Ignite, setup and extinguish oxy-acetylene flame for gas welding (task 1)

Objectives: This shall helpyouto

* ignite, set and extinguish an oxy-acetylene flame for gas welding correctly

» shut the oxy-acetylene plant for stopping work.

Flame lighting

The safety apron, gloves and goggles are worn as shown
in (Fig 1).

Fig 1
CAP
GOGGLES
APRON
LONG SLEEVE
GLOVES
TROUSERS
FOOT COVER
T
]
SAFETY BOOTS E
w

Set the pressure of oxygen and acetylene at 0.2kgf/cm?
for a small size nozzle. (No.3)

While setting the pressure on the regulator,
keep the blowpipe control valve open for
accurate setting.

Open the acetylene control valve ¥4 turn of the blowpipe
and ignite with the help of the spark-lighter. Adjust the
acetylene flow till the black smoke goes away. (Fig 2)

| Avoid back fire or flash-back of blow pipe.
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Fig 2
NO WHITE CONE

— e

ACETYLENE IN AIR FLAME

FIN1458H2

Observe the flame and add oxygen by opening the oxygen
control valve of the blowpipe. (Fig 3)

L

ADDITION OF OXYGEN

Fig3

WHITE CONE BTARTED APPEARING

FIN1458H3

Flame adjustment

To adjust the neutral flame, add sufficient oxygen to make
the white cone clear and round. (Fig 4)

Fig4

WHITE CONE APPEARS CLEAR & ROUND

SUFFICIENT OXYGEN FOR NEUTRAL FLAME

FIN1458H4

The gas mixture from the blowpipe consists of

oxygen and acetylene in equal volumes.

To adjust the oxidising flame, add more oxygen.
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The white cone will become short and sharp.

The flame will produce a hissing sound and will have a
short length. (Fig 5)

Fig5
WHITE CONE SHORT AND POINTED

FIN1458H5

MORE OXYGEN FOR OXIDISING FLAME

To adjust a carburising flame, adjust the flame to neutral
andthen add acetylene.

The white cone will become long, surrounded by a feather-
like portion.

The flame will burn quietly and have more length. (Fig 6)

Fig 6

ACETYLENE FEATHER

FIN1456H6

MORE ACETYLENE FOR CARBURISING FLAME

Extinguishing the flame

To extinguish the flame, close the acetylene valve
(blowpipe) first and then the cxygen valve.

Shutting off the plant

At the end of the work, shut off the plant as stated below.
Close the acetylene cylinder valve.

Openthe blowpipe acetylene valve and release all pressure.
Release the acetylene regulator pressure adjusting screw.
Close the blowpipe acetylene valve.

Repeat the above four steps for shutting off oxygen also.

Fusion runs without filler rod in flat position by gas (Task 2

Objectives : This shall help you to

» hold the blowpipe and flame in correct position to obtain proper fusion of metal
* make fusion runs without filler rod to produce uniform beeds

* visually examine the quality of fusion beeds.

Fusion runs

Homogeneous joints are produced in gas welding by
melting and fusing the metal edges with the help of a gas
flame.

The beginner in gas welding must practice the
following steps correctly.

Fusing of a metal using a proper gas flame.

Holding the blowpipe in a correct position.

Fusion run in a straight line using the leftward technigue.
Cleaning and setting the job-piece

Clean the job-piece surface with a steel-wire brush and
emery paper.

Set the job-piece on a fire-brick welding table, raising the
left edge app. 15mm. (Fig 1)

Fig 1
DIRECTION OF TRAVEL

FIRE BRICK

FIN1458.41

Holding the blowpipe and flame in correct
position for proper fusion.

Hold the blowpipe and flame in such a position that the
axis of the joint is parallel to the operator's body (Fig 2)

Fig 2

FIN1458J2

The angle of the nozzle with welding line 60°-70° (Fig.3)
the fuse metal forms a small puddle on the molten pool on
the job surface at the right edge (Fig 3) give a slight circular
motion to the blowpipe.

Making fusion run without a rod

Move the blow pipe in a leftward direction as you get local
fusion.
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Fig 3

FIRE BRICK

FIN1458.3

Keep the molten pool on the punch line. (Fig 4)

Fig4 LEFT EDGE

SLIGHT CIRCULAR
MOVEMENT

FIN1458.4

RIGHT EDGE

Maintain a constant speed of travel with a slight circular
motion to the blowpipe. (Fig 3)

Maintain a constant 2-3mm of distance between
the white cone of the flame and the sheet
surface for a proper HEAT INPUT and avoidance
of BACKFIRE.

Fig5 ABOLUT 6MM

{1/4 IN)

ABOUT BMM
| (18 IN)

START

ADVANCE

PER OVAL 4D 000 DIRECTION OF WELDING

ABOUT
1.5 MM{11BIN)

CIRCULAR MOVEMENT OF BLOW PIPE

FIN1458J5

Visual examination of fusion run

Clean the fusion run with a steel-wire brush at the end of
the weld.

Inspect visually for uniform width, and ripples with the
uniform depth of fusion in job thickness. (Fig 6)

Fig6
UNIFORM WIDTH & RIPFLES

50 % DEPTH OF
FUSION

FIN1458.6

Fusion runs with filler rod on steel plate in flat position by gas (Task 3

Obijectives : This shall help youto

» make fusion runs with filler rod in a straight line using leftward technique

» clean and inspect the weldment for faults.

During gas welding, most of the joints require filler metal
to obtain a proper, strong weld.

The feeding of the filler metal in the molten pool requires
special skill, which is outlined here.

Correct position of the blowpipe and filler rod.

Hold the blowpipe and the filler rod in the correct position
in respect of the job.

The blowpipe angle should be 60° - 70° with the weld line
(towards right).

The filler rod angle should be 30° - 40° with the weld line
(towards left). (Fig 1)

Keep the blowpipe and the filler rod at 90° to the plate
surface. (Fig 2)

Fig 1

.01»"“9

30°40°

FIN1458X1

Fig 2

FIN1458%2

Surface fusion and filler rod addition

Fuse the metal surface and add the filler metal with proper
motions; circular motion for the blowpipe, and piston-like
motion for the filler rod. (Fig 3)

Maintain a flame cone distance from 2 to 3mm
from the metal surface.

CG & M: Fitter (NSQF - Revised 2022) : Exercise 1.4.58 207



FIN1458X3

Direction of welding

Move the blow pipe in a leftward direction along as straight
line to complete the weld. (Fig 4)

Maintain a constant 2-3mm of distance between
the white cone of the flame and the sheet
surface for a proper HEAT INPUT and avoidance

Fig 4

FILLER ROD MELTS OF WELD POOL EDGE

FLAME COVERS WELD AREA

DIRECTION

Sl sy UNIFORM WIDTH &

HEIGHT OF
DEPOSITING METAL
<
<)

EACH ADDED DROPLET
INCREASES WELD POOL
AND REINFORCEMENT

FIN1458X4

of BACKFIRE.

Inspection of weld

Inspect the weld bead after cleaning properly with a wire
brush, for a uniform width and height of the bead, uniform
ripples, and proper depth of fusion. (Figs)

Fig s

gUNIFOFIM RIPPLES

GOOD UNIFORM BEAD

FIN{458X5
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Capital Goods & Manufacturing Exercise 1.4.59
Fitter - Welding

Make butt weld and corner, fillet in arc welding

Objectives: At the end of this exercise you shall be able to

* bevel the plate edges by gas cutting for single vee butt joint

» grind the gas-cut bevel edges with proper root face for single Vee butt joint

» set the plates with a root gap of 2mm and proper distortion allowance for single Vee butt joint

» control arc blow

» deposit root run in single Vee butt joint to ensure complete penetration

depositintermediate and final covering runs in single Vee butt joint to obtain properfusion and reinforcement
* clean and inspect the groove weld for surface defects and uniform root penetration.

TASK 1
FINAL COVERING OR THIRD RUN
INTERMEDIATE OR
SECOND RUN
S
5%
RQQT A
N
h
2 50 ISF 12 - 150 Fe 310-W TASK 1 1459
NOQ.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SS%E TOLERANCE *0.5mm TIME
SINGLE 'V' BUTT JOINT IN FLAT -
E @ POSITION BY ARC WELDING CODE NG Fi20N1450E+
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Job Sequence

TASK 1 : Single V"’ butt joint in flat position by arc welding

Straight cuttwo 12mm thick plates by gas cuttingas
per drawing and grind them to size.

Markthe bevelto 30° angle using bevel protractorin
two plates.

Punch witness marks

Bevel the edges of each plate to 30°angle by gas
cuttingandfile the root face as per drawing for edge
preparation single V' Butt of joint. (Fig.1)

Cleanthe platesfromdirt, water, cil grease, paint etc.

Keepthe plates invertedinthe formof a butt joint with
proper roct gap.

Maintainadistortion allowance of 1.5°oneach side of
the joint.

Wear all protective clothings.

Usea 3.15mm mediumcoated MS electrode and set
110amperes current. Incase of DC welding machine

- connectthe electrode cable to the negative terminal
Fig 1 INGLUDED ANGLE of the machine.
ANGLE OF BEVEL
_ - L » Tackweldonthe back side of the plates atthe ends.
The length of tack should be 20mm.
GAP——I—.._ l\—RDDT FACE g
] ® o
B EABUTT % De-slag the tack weld and clean.
2 50 ISF 10 - 150 Fe310 TASK 2 1.4.59
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NC. EX. NO.
SCALE NTS TOLERANCE: 30.5mm | TIME:

=HO

FILLET WELD IN OPEN CORNER JOINT
IN FLAT POSITION BY ARC WELDING

CODE NO. FI20N1458E1

210
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De-slag and clean the root run and inspect rooct
penetration.

Positionthe tackwelded job onthe table in flat position
{the single V portion facing up )

Depositthe root run andfill the crater as doneforwelding
square butt joint.

Take special care to maintain key hole to ensure proper
melting of root face and root penetration.

Prepare job plates to size as per drawing.
Clean the joining edges and surfaces of plates.

Setthe plates as an opencornerjoint with a rootgap of
2.5 mm using an angle iron jig.

Select correct polarity, if a DC generator is used.

Tack the joint pieces at both ends using & 3.15 mm
mediumcoated MS electrode and 100-110ampscurrent
frominside of the joint.

Ensure safety apparelsare worn. Usea propermethod
to control distortion.

Cleanthe tacks, checkalignment and reset the joint, if
required.

Set the joint on the welding table in a flat position.

Deposit root run in the joint by forming a keyhole and
obtaincomplete penetration.

De-slag and clean the root run and inspect root
penetration.

Ensure the crown of penetration is not more
than 1.6 mm in height.

Deposit the second runfintermittent run using 4mm
mediumcoatedelectrode and150-160ampere current,
short arc and proper weaving of the electrode. Avoid
excessive weaving and ensure normal travel speed.

Fill the crater wherever necessary.
De-slag.

Deposit the third run/covering run using the same
parameter and technique used for 2" run. Ensure a
properreinforcement of 1to 1.5mmandavoid undercut.

Inspect for any surface weld defect.

TASK 2 : Fillet weld in open corner joint in flat position by arc welding

Grind and dress the face of the root run, if required.

Set the welding current 160 amps for & 4mm medium
coated M.S. electrode.

Deposit an intermediate layeri.e. second run over the
root run with slight weaving motion using @4mm
electrode.

Cleanthe intermediate layerthoroughly andinspect for
faults. Rectify the defects, if any.

Deposit the final layer to the weld size using the same
current setting, electrode andweaving motionas used
for the second layer.

Clean the final layer for inspection.
Inspect the corner fillet weld:
— toensure uniform and correct reinforcement

— to ensure that the weld face is free from porosity,
slag inclusion, unfilled crater, overlap and edge of
plate melted offfinsufficient throat thickness.

Skill Sequence

Single ‘Vee’ butt joint in flat position by arc (Task 1)

Obijectives: This shall help you to

» single ‘vee’ butt joint in flat position by welding

» prepare the plate edges for single vee butt joint

» set the plates with a root gap of 2mm and proper destortion allowance for single ‘vee’ butt joint
» deposit root bead in termediate and final covering runs in single ‘vee’ butt joint

* clean and inspect the weld for surface defects.

Preparation of the pieces {Fig 1) Setting the single Vee butt joint and tacking

Cut a 30° bevel on each pieces using oxy-acetylene Keepthe bevel edges upside downwith a root gapof 2mm,
cutting. and 3" distotion allowance. (Fig 2) using suitable support

: - : e
Grind the edges to remove oxide deposits on the bevel. LE AR ayicaet Side gRtheint

Prepare a uniformrootfaces of 1.5mmbyfiling onboththe Tack-well on hathichds. (0mimiond)

bevelled edges.

Ensure safety apparels are worn.
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Fig 1
ROOT FACE
APPROX 1.5mm

PREPARATION OF BEVEL EDGES
a0°

15,

®

PREPARE EDGES BY FILING, GRINDING OR MACHINING
AND SET PARALLEL 2mm APART

FIN1453H1

Give awhipping motionto the electrode to maintainthe size
of the KEYHOLE for correct penetration.

Cleantheroot bead, and observe penetration.

Deposition of hot pass & caping beads (Fig 4)

Fig4

SLIGHT MOTION
OF ELECTRODE
SIDE TO SIDE

ROOT BEAD

1st COVERING

BEAD

ELECTRODE MOTION IN DEPOSITING
1&t COVERING BEAD

FIN1459H4

Fig 2
2 ROOT
GAP
SUPPORTING
PIECE = 1.5 DISTORTION
ALLOWANCE
UFSIDE DOWN
E
SETTING THE SINGLE VEE BUTT E
JOINT AND TACKING z
'™

Place the joint in flat position after tacking.

Deposition of root bead (Fig 3)

Fig 3
WHIFPING MOTION
OF ELECTRODE

WELD LINE

PLATE SURFACE

SINGLE VEE BUTT JOINT IN LAYING ROOT BEAD

i
ELECTRODE ANGLE AND MOTION FOR §
H
ke

Deposit root bead usinga @3.15 M.S. electrode and 110
amps welding current.

Proceed with a uniform normal speed holding a shortarc.

Keep the electrode angle (as shown in Fig 3) at 80°to the
line of weld.

Depositthe 1stcovering bead usinga4.00mm dia medium
coated M.S electrode and 160 amps welding current.

Proceed with a uniformspeed, holding a normal shortarc
and a side-to side weaving motion to the electrode.

Ensurethe electrodeangle isthe same asitwasforthe roct
bead.

Cleanthe beadthoroughy and grind the humps inbeads (if
present).

Rectify possible defects, if any.
Deposition of final/caping bead (Fig 5)

Fig5s
FINAL COVERING BEAD
1-1.5mm
WIDTH 18 r REIN FORCEMAT
& b3
1-1.5mm — U
PENETRATION CROWN 180 w
-
i
BASE LINE OF JOINT E
™

Deposit the final covering bead using a @5.mm M.S.
electrode, 220 ampswelding current, and imparting a wider
side-to-side weaving motion to the electrodes. Pause
(stop) the electrode weaving at the toes of the weld so that
undercut defect will get eliminated.

Cleaning and inspection
Clean the welded jont thoroughly from both sides.

Inspectthe weldsize, surface defects, root penetrationand
distortion.
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Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.60

Gas cutting of MS plates

Objectives: At the end of this exercise you shall be able to
mark cutting lines on the plate by keeping proper cutting allowance
set the job for straight, bevel, circle and profile cutting
select the cutting nozzle number and the cutting oxygen pressure for different plate thickness

adjust the preheating flame and preheat the metals
cut straight line bevel, circle and profile by hand and machine
clean the gas cut edges and inspect for defects.

TASK1

TASK 2

1 100 ISF 10- 150 Fa310 - W TASK 2
1 150 ISF 10-200 Fe 310-W TASK 1 1.4.80
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PRCGJECT NO. PART NO. EX. NO.
SSJ%IS-E TOLERANCE 10.5mm |TIME :

OXY-ACETYLENE HAND CUTTING
STRAIGHT ,BEVEL CUT,CIRCLE AND PROFILE

CODENO: FI20N1460E1
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Job Sequence

TASK 1 : Oxy - acetylene hand cutting straight and bevel cut

White-adustima-tt , : :

Wear all safety clothing.

Set the gas welding plant with a cutting blowpipe, and
cutting oxygen regulator.

Fitthe correct cutting nozzle accordingto the thickness
of the metal to be cut (for M.S. plate 10mm thickness
use 1.2mm dia. orifice cutting nozzle)

Adjust both oxygen and acetylene gas pressure
according to the cutting nozzle size. (Oxygen 1.6 kgf/
sg.cmand acetylene 0.15 kgffsg.cm)

blow pipe walls open

Check the size of the raw material

Mark and file to size 200x150x10

Cleanthe plate from dirt, oil, grease paint, water etc.
Mark gas cutting lines as per drawing.

Punch witness marks on cutting lines

Set the job on cutting table.

Set the neutral flame.

Wear the gas welding goggles.

Holdthe blowpipe at anangle of 90° betweenthe line of
cut and the cutting nozzle axis is between the nozzle
and the surface of the plate.

Heat one end of the punched line up to cherry red hot
condition.

Keepthe distance betweenthe workpiece andthe tip of
the nozzle about Smm.

Placethe preheatcone approximate 1. 6mmabove the
plate.

Move the flame in circle a little larger than the tip size.
Whenmetal is heated to Cherry red, move the tiptothe
edge of the plate.

Operate the cutting oxygenleverimmediately and move
the torch slowly along cutting direction.

Maintain correcttorch speed anddistance betweenthe
plate surface and the nozzle up to the end of the cut.

Iflong platesaretobe cut, to geta good straight gas cut
surface, clamp a straight edged flat parallel to the line
of cut and use a spade guide attached to the cutting
torch. Move the torch uniformly along the clamped flat
and pressing the spade guide against the flat.

On completion of the cut release the cutting oxygen
lever and shut off the flame.

Clean the cut surface by wire brush after chipping off
any slag sticking to the cut edge.

Making bevel cuts

The best method for obtaining a good bevel with a
minimum slag is to cut and bevel at the same time.

Mark and punch straight lines 25mm apart.

For cutting a bevel keep one or two flats on the plates
to be bevelled and angle the cutting nozzle by resting
the nozzle over the flats.

Hold the torch in left hand, light it, tilt it to 30-35"cf the
perpendicular.

Preheat and start the cut holding the torch on both
hands as done in straight line-cutting. Avoid kerffilling
by increasing travel speed.

Onreaching the end, cutting should continue foranother
&mm or more to get a complete cut.

Shut off the torch at the end and dipit in water and chip
off the slag.

Repeat the exercise till a good and smooth cut is
achieved.

To bevelthe edge ofa long plate with a clean and good
gascutsurface, use a bevelling attachmenttothe torch
and tilt the nozzle of the torch to the required angle of
bevel.

TASK 2 : Oxy - acetylene machine cutting

214

Check the size of the raw material.
Mark and file to size

Mark the gas cutting lines atraight bevel, circle and
profile as perdrawing.

Punch witness marks on the gas cutting marked line.

Set the cutting machine and connect the oxygen and
acetylene cylinders, regulators to the hoses of the
machine and fix a suitable cutting nozzle.

Fit the circular and profile template on the cutting
machine table.

Clean the surface of the metal plate to be cut.

Select and fix the nozzle as per the thickness of the
plate to be cut.

Clean the track on which the cutting torch assembly
unit is mounted and the circular and profile templates
and make sure that there is no dirt on them.

Check the starting lever and ensure that it is in neutral
position.

Set the required pressure of oxygen and acetylene
according to the size of the nozzle.
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» Settherequiredspeedinthe speedcontrol dial according
to the thickness of the metal to be cut.

*  Adjust the nozzle to a height such that the inner cone
ofthe preheatingflame is 3 mm fromthe surface of the
metal to be cut.

* Place the cutting machine at the starting point.
* |gnite and set the neutral flame.

» Allow forsufficient preheating, andthen switch‘on’ the
jet of oxygen.

»  Simultaneously switch ‘on’ the machine to move the
cutting unit forward with the correct speed on the rails
to make a straight line cut.

»  Stopthe machine andturnthe switchto neutral position
at the end of the cut.

» Set the cutting nozzle to 30° angle and cut the bevel
similar to the straight line cut.

* Turnthe job plate by 180" and cutthe 60" bevel angle by
setting the cutting nozzle to 60°.

Skill Sequence

Oxy-acetylene hand cutting straight

* Arrest the linear movement of the cutting unit of the
machine withthe rails usinga clampandattachittothe
pivot block used for cutting circle and profiles.

» Setthe pivot block to get the required diameter and fix
it on the machine table.

» Setthe cutting nozzle perpendicularto the job plateand
ignite it and set the preheating flame.

*  When the plate becomes red hot, open the stream of
cutting oxygen and cut the circle.

» For profile cutting, attach the template of the profile to
the machine table and make the cutting head unit to
follow the profile.

» Afterthe cut is over stop all machine movements and
remove the slag from all the gas cut surfaces.

* Use tongs while handling the gas cut job.

» Ensurethatthe molten slag during cutting, and solidified
hot slag chipped after cutting, fall into a collecting
trough kept below the table.

* Cleanthe cutting edges from slag and inspect the cut
for gas cutting defects.

and bevel cut

Objectives: This shall help you to

» setthe gas cutting plant

» set the job for cutting

» adjust the cutting flame for gas cutting.

Setting the gas cutting plant: Setthe oxy-acetylene gas
cutting plant inthe same way aswas done forwelding and
connect the cutting blowpipe in the place of the welding
blowpipe. (Fig 1) Also change the oxygenwelding regulator
with oxygen cutting regulator.

Fig 1

Setting the jobfor straightline cutting (Fig 2): Markand
punch? straightlines cnthe plate 15 mmapart fora straight

line cut and 3 lines 2Zomm apart for bevel cutting on other
edge.

CUTTING OXYGEN
CONTROL LEVER

CUTTING BLOW PIPE

FIN1460H1

Set the job on the cutting table so that the parting piece
is free to fall.

Ensure that the underside of the cutting line is
clear and no combustible materials are lying
nearby.

Fig 2

JOB

BEVEL CUTLINE

SUPPORT

STRAIGHT
CUTLINE

UNDERSIDE OF
THE CUT
(CLEAR)

PARTING PIECE

SUPFORT

CUTTING JOB SET ON SUPPORTS

FIN1460H2

Adjusting cutting flame: Select the cutting nozzle and
set the gas pressure as per the cutting job thickness.
(Table1)

The bevel thickness will be more for bevel cut, when
compared with a square cut for same thickness.
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TABLE 1

Data for cutting

Diameter of cutting | Thickness Cutting
oxygen orifice of steel oxygen
nhozzle plate pressure
(1 (2) (3)
mm mm kgficm?
0.8 3.6 10-14
1.2 6.19 1.4-21
1.6 19 -100 21-42
20 100-150 42-486
24 150 - 200 46-49
28 200- 250 49-55
32 250-300 55-56

Acetylene pressure should be 0.15 kgf/cm?for all thickness
of plates.

Select @1.2 mm (orifice) cutting nozzle for cuttinga 10 mm
thick plate.

Set 1.6 kgf/sq.cm pressure for the cutting oxygen and
0.15 kgffsg.cm pressure for the acetylene gas.

Ensure safety apparel is worn.

Fix the cutting nozzle into the cutting blowpipe correctly.
(Fig3)

Ensure that the flame adjustment is not disturbed while
operating the cutting oxygen lever.

Straight line cutting: Keepthe hand cutting blowpipe at
90° angle withthe plate surface and start cutting a straight
line. (Fig 5)

Preheat the starting point to red heat before pressing the
cutting oxygen lever. (Fig 5)

Keepthe distance between the workpiece andthe nozzle
about 5 mm to avoid backfire. (Fig &)

Fig5

FIN1480H5

STARTING OF CUT

Release the cutting oxygen by pressing the cutting oxygen
control lever and start the cutting action and move the
blowpipe along the punched line with uniform speed.

(Fig6)

Fig 3
END OF NOZZLE

PREHEAT ORIFICES

CUTTING OXYGEN
ORIFICE

PREHEAT ORIFICES

PREHEATING ORIFICES {(HOLES) ON CUT LINE
SETTING OF CUTTING NOZZLE

FIN14B0H3

Fig 8

CUT IN PROGRESS

FIN1450HE

Check for leakage in the blowpipe connections of oxygen
and actylene gas lines.

Adjust the neutral flame for preheating. (Fig 4)

Fig4

L

WHITE CONES CLEAR AND ROUND

FIN14B60H4

Ensure straighttravelwithout any side-to-side movement.

The nozzle angle is 90° with the plate surface till the
completion of cut.

Open the cutting oxygen valve fully.

If possible fix a straight edge or template to the plate and
fix a support tothe cutting nozzle so as to ensure constant
distance betweenthetip ofthe nozzle andthe plate surface
and maintain a uniform straight cut. (Fig 7)

Inspect the cutting for

— uniform and smooth cut or drag line
— straightness, sharpness.

— width of the cut (Kerf) Fig 8
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Fig7

CLAMP STRAIGHT
EDGE SECURELY

FIN1480HT

Fig8

DRAG LINES

FIN1460H8

Bevel cutting: Set the job as shown in Fig 9. Hold the
cuttingblowpipe (nozzle) at (required) 60 -55° angle sothat
the bevel angle on the plate will be 30 - 35° (Fig 10)

FigQ

PUNCHED LINES
26mm APART

CUTTING JOB SET ON SUPPORTS

FIN1460H8

There shouldnot be any obstructionatthe underside ofthe
cutline and the parting piece fromthe job should be free to
fall.

Preheat the starting point to cherry red colour.

Keep the distance between the workpiece and
the nozzle about Smmtoavoid backfire. (Fig.10)
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60° - §5°
BEVEL ANGLE

~
N
_
FINT460HA

Release extra oxygen by pressing the cutting oxygen
lever, observe the cutting action and start moving alongthe
punched line with uniform speed. (Fig 11)

Fig 11

TORCH ANGLE
(60° - 559

FIN1480HB

Keep less cutting speed than youwould use for
a straight cut for the same thickness.

Fix one or more straight bar to the cutting jobto ensure the
cutis along the straight line and also able to maintain the
correctangle. (Fig12)

Fig 12
CLAMP STRAIGHT
EDGE SECURELY

FIN1460HC

Inspection of bevel cut: Clean the slag if sticking to the
cut surface by a chipping hammer and wire brush and
inspect for any gas cutting defects.

GOOD QUALITY is shown by excellent top edge and
extremely smocthcut face. The cut part is dimensionally
accurate. (Fig13)
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Fig 13

FIN146DHD

FOOR QUALITY results in gouging which is a most
common fault. This is caused either by excess speed or
too low a preheat flame. (Fig 14)

Fig 14

FIN1480HE

Oxy-acetylene machine cutting (straight, bevel, circle and profile) (Task 2

Objectives: This shall help you to

+ assembly of the portable cutting machine

» set the gas pressure to the size of nozzle
+_cut the profiles by portable cutting machine.

The assembly of the machine, the use of templates or
systems of reproduction, the position of the work, the
speedrange and cutting nozzles vary accordingtothetype
of the machines.

Assemble the accessorises like cutting head for straight
and bevel cutting with the cutting machine. (Fig.1)

Fig 1
=— _ OXYGEN
= FUEL GAS
CUTTING OXYGEN
COSTRLLS AL E PREHEAT CONTROL
VALVES
HORIZONTAL ADJUSTMENT

SPEED CONTROL

DRIVE CONTROL

VERTICAL ADJUSTMENT

FIN1460J1

PORTABLE CUTTING MACHINE

Selectthe 1.2mm size ofthe cutting nozzle for 10mmthick
plate.

Setthe correct gas pressure of 0.15kgf/cm?for acetylene
and 1.4 to 2 kgffcm? for oxygen for 1.2mm size nozzle.

Setthe machinetorunfreely as perthe regulatedspeedie
50cm/min for 10mm thick plate.

Ignite the flame and adjust the neutral flame.

Setthe nozzle tipto a correct distance fromthe surface of
the plate to be cut i.e. about 7 to 8mm.

Start the machine and run to the required distance to cut
the metal.

Switch 'off' the machine and extinguish the flame atthe end
of the cut.

Removethe plate, cleanthe iron oxide slagandinspect the
cut surface.

For cutting a bevel edge tilt the cutting torch nozzle to the
required angle andfollow the same skill seguence followed
for straight line cutting. (Fig.2)

Fig 2 PLATE EDGE PREPARATIONS PRODUCED BY
ARRANGEMENT OF CUTTING HEADS SHOWN

1. DOUBLE BEVEL PREPARATION

¢
A

3. SINGLE BEVEL WITH ROOT FACE

2. SINGLE BEVEL PREPARATION

2

a%.w%/ ‘

4. DOUBLE BEVEL WITH ROOT FACE

FIN1480J2
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Start the machine and run to the required distance to cut
the metal.

Switch ‘off’ the machine and extinguish the flame at the end
of the cut.

Remove the plate, cleanthe iron oxide slag and inspectthe
cut surface.

For cutting a bevel edge tilt the cuttingtorch nozzle tothe
required angle andfollow the same skill sequence followed
for straight line cutting. Fig 2.

Forcutting a circle, attach cutting torch nozzle to the pivet
block (Fig.3) and follow the same method used to cut
straightline and bevel. Itisimportantto pierce asmall hole
inside the circumference of the circle to be cut and then
move the torch to the nearest point onthe circumference.
Then use the pivot block to move the flame along the
circumference of the circle.

To cuta profile the same sequence used for circle cutting
is followed except that a template similar to the profile to
be cutis mounted onthe table andatracerattachedtothe
cuttinghead will follow the template profile. The torch flame
will cut the profile on the job.

Fig 3

SMALL CIRCLE CUTTING

PIVOT BLOCK

FIN1460J3
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Capital Goods & Manufacturing Exercise 1.5.61
Fitter - Drilling

Mark off and drill through holes

Objectives: At the end of this exercise you shall be able to
* mark drill holes as per drawing
» drill through holes using pillar drilling machine.

B-2HOLES @10-4HOLES @ 6-2HOLES

| ¢ 99 ¢
Hooag| &
- e

425
70
85
Job Sequence
+ Check the raw material for its size. « Similarly fix @ 8 mm, @ 10 mm, @ 12 mm, and
: o : ey 16mmdrill in drilling machine and drill holes as per
» File and finish to size 85 x 72 x 9 mm maintaining drawing

parallelism and perpendicularity.

; ; + Finish de - burr in all the corners of the job.
+  Markdrill holes as per drawing.

, _ + Checkthe size with vernier caliper.
» Punch on drill hole centres using centre punch 90°

il : « Apply a thin coat of oil and preserve it for evaluation.
+  Make centre drill in all drill hole centres.

»  Fix@ 6 mm drill and drill pilot holes in all centre

drilled holes.
1 75 ISF 10-90 : Fe310 = - 15861
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. Ex. NO.
SCALE NTS TOLERANCE : £ 0:04 TIME :
MARK OFF AND DRILL THROUGH HOLES

E @ CODE NO : FI20N1581E1
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Skill Sequence

Drilling through holes

Objective: This shall help you to
 drill through holes

Punchthe centre ofthe hole to be drilled by a centre punch.

Set the job in the machine vice securely by using two
parallel bars to clear the drill (Fig 1)

Fig 1

| —
RN il
Ii!‘il; \ 7

N

|
ﬁ & PARRALLEL BARS

FIN2161H1

Fix the drill chuck into the spindle of the drilling machine .
Fix centre drill and drill in all hole centres.
Fix & 6mm dia drill in the drill chuck for pilot hole.

Select the spindle speed by shifting the belt in the
appropriate cone pulleys.

Drill all the holes first by @ 8mm drill. This will serve as a
pilot hole for @ 8mm 10 mm, 12 mmand 16 mm dia drills.

Similarly, drill @8mm hole, thendrill 10 mm, 12mmholes.
Remove the drill and drill chuck.

Fix @ 16 mm taper shank drill in the drilling machine
spindle.

Change the spindle speedto suit&@16 mmdrilland drill the
hole.

Caution: Do not remove chips with your bare
hands - use brush.

Do not try to change the belt while the machine
is running.

Ensure that the drill do not penetrate into the vice.
Fix securely the drill deep into the drill chuck. (Fig 2)

Sincethe weboflarge diameterdrills are thicker, the dead
centres of those drills do not sitinthe centre punch marks.
This can result in the shifting of the hole location. Thick
dead centres can not penetrate into the material easily and
will impose severe strain on the drill.

These problems can be overcome by drilling pilct holes
initially. (Fig 3)
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Fig 2

FIN2161H2

Fig3

.

THE PILOT HOLE

FIN2161H3

Use drift to remove the drill chuck and taper shank drill
from drilling machine spindle (Fig 4)

Set the spindle speed according to the diameter of drills.
For smaller diameter drill keep the spindle speed in higher
R.P.M and for larger diameter of drill keep the spindle speed
inlower R.EM.

Fig 4

U 0]
T 9
B ae
il
'I : TO REMOVE DRILL
[ USE DRIFT
L1
TAPER SHANK
TWIST DRILL

FINZ161H4

N
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.62

Drill on M.S Flat

Objectives: At the end of this exercise you shall be able to

* mark drill hole centres

* hold the job in drilling machine table using machine vice
» set the spindle speed according to the diameter of drill

» drill through holes as per drawing

» finish and de-burr.

2 5 - DRILL HOLE

ﬁ 7 - DRILL HOLE

63 5Q
27

18

. %
Ly}

2\

s
| 4

Job Sequence

Check the raw material for its size.
File surface to flatness.
File right angle to squareness.

File metal to size 63 x 63 x 9@ mm maintaining
parallelism and perpendicularity

Check the flathess and squareness with try square
and size with vernier caliper.

Apply marking media, mark dimension lines as per
drawing and punch the witness marks using dot
punch.

Punch on the drill holes centre using centre punch.

Hold the job in drilling machine table using machine
vice for drilling.

211 -- DRILL HOLE

9 - DRILL HOLE

Fix @5 mm drill in drilling machine spindle through
drill chuck.

Set suitable spindle speed according to the size of
drill.

Drill @ 5 mm through hole in job.
Remove @5 mm drill from drill chuck.

Similarly, fix @ 7, & 9 and @ 11mm drill in drill chuck
and drill through holes as per drawing.

Check the size with vernier caliper.
Finish and de - burr all the corners of the job.

Apply a little oil on the job and preserve it for
evaluation.

1 65 ISF 10-65 Fe310 1.5.62
NO.OFF STCCK SIZE SEMI-PRODUCT MATERIAL PRCJECT NO. PART NO. Ex. NO.
SCALE 1:1 TOLERANCE : + (.04 TIME :
DRILL ON M.S FLAT
E —@— CODE NO : FI20N1582E1

222




Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.63

File radius and profile to suit gauge

Objectives: At the end of this exercise you shall be able to
» file and mark as per job drawing

» file internal and external radius

» check the radius using radius gauge.

R5

10 10

Job Sequence

+ Check the raw material for its size.

+ File metal to overall size 60x40x10 mm maintaining
parallelismand perpendicularity and check flatness
and sguareness.

+ Mark off all dimensions as per drawing.

« Mark the radius using divider and punch the
identification marks. (Fig 1)

+ Drill @ 4mm to form internal radius 2 mm.

+ Chain drill holes for parting off excess material from
inside. (Hold the job rigidly, use a coolant and set
correct RPM for drilling.)

Hacksaw along the inner edges.

Separate the excess material from inside using a
web chisel and Ball pein hammer.

File inside slot as per drawing.
Hacksaw, file and finish angle and outside surfaces.

File and finish external radius and check with the
radius gauge.

File and smooth finish all sides maintaining +0.04
mm.

1 65 ISF 12 -45 = 1.5.63

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. Ex. NO.

SCALE 1:1 TOLERANCE : 0.04 TIME :
FILE RADIUS AND PROFILE TO SUIT GAUGE

OB

CODE NO : FI20N1583E1
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Fig 1

)

B

FINE3H1

Skill Sequence

Parting off by chain drilling

+ Apply a little oil on the job and preserve it for
evaluation.

While chain drilling ensure 1 mm space
between drilling holes and withess marks.

Objective: This shall help you to
» part off metal by chain drilling.

The shape of certain jobfeaturesissuchthat metals are to
be cut in places whichare inaccessible for hacksawing by
hand.

While there are many methods for doing this, the most
common method adopted in benchfittingis to chaindrill in
such places, and hacksaw other sides, if possible.

Afterchaindrilling and hacksawingthe othersides, a chisel
is used to part off the metal A. (Fig 1)

Fig 1

FIN2163J1

If the workpiece is not thick enough, parting with an
ordinary flat chisel will cause distortion to the workpiece.

The best method isto use a PUNCHING CHISEL or WEB
CHISEL to removethe metal webbetweenthe drilled holes.

The web chisel (punching chisel) has a double cutting
edge, and this reduces the possibility of distortion to
workpieces.

While cutting the web, the chisel is kept at an angle.
(Fig2)

Fig 2

FIN21683J2

Remove only thin chips of equal thickness.

Thickworkpieces need cutting with a web chisel from both
sides.

While marking for chain drilling, place the location of drill
centres in such a way that the web is not too thick. (Fig 3)

Fig 3

FIN2163J3

About 1 mm thick web is convenient for drilling and
separating with a chisel.

If the web thickness is kept too small, a slight inaccuracy
in drilling will draw the drill to the hole already drilled and
cause damage to the drill.
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Foreasier parting off, select suitable hole size to permit the
chisel to enter and leave minimum material for filing.

Filing radius (external)

Cutting with a web chisel will produce sharp
cutting edges. Handle the workpieces carefully.

Objective: This shall help you to
» file external radius.

Filing radius is entirely a different technique, and needs
considerable skill for filing accurately with a good finish.

In this type of filing, the file has to be held perfectly
horizontal widthwise, and at the same time a rocking
motiocn givenlengthwise. The surfacefiled should not have
any flat surface and should have a uniform curve. Radius
filing of external surfaces is carried out in different steps.

Rough filing of corners

The corners are filed and brought closely to line using a
bastard file. (Fig 1)

Fig 1

CORNER FILED
/ N

FIN2163X1

Rounding of corners

The flat surfaces are rounded and brought near about to
finishing size, using a second cut file. In this, the file is
moved forward across the curve with a turning motion
(Fig2)

Fig 2

ROTARY MOTION

FIN2183x2

Checking the radius

Check periodically with a radius gauge.

Final finishing of radius

Forfinishing steps, a smocth file is used. The file is given
a see-saw motion along the curved line until the required
radius is formed. (Fig 3)

Fig 3

SEE-BAW MOTION

FIN2163X3

While filing make sure
- to check the radius frequently with a radius gauge

- tousethe broadsurfacetothe jobas datumfor checking
the size

- notto give excessive pressure while filing radius as the
file is likely to slip.

Objective: This shall help you to
» check the radius with a radius gauge.

Before checking with a radius gauge ensure the radius
gauge is perfectly clean. Remove burrs, if any, from the
workpiece. Check and make sure the profile of the gauge
is not damaged.

The radius gauge should be held perpendicular to the
radius to be checked. (Fig 1 and 2)
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Fig 1 Fig4

RADIUS GAUGE
:
g g
Fig2 -
File and adjustthe radius gradually accordingtothe radius
gauge.
A The right radius is the one that matches correctly with the
AL 4 gauge. (Fig5)
\f‘ Fig 5

o B

FIN21B63Y2

Observe the contact surfaces forany light passing through.
Check against the background of light. The gauge should
be movedalongthefiled length of the radius for checking.
(Fig3 and 4)

FIN2163Y5

Fig3 After using the radius gauges, wipe them clean

with a clean cloth and apply a light film of oil
before storing.

~=— RADIUS GAUGE

FI20N1183Y3
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.64

Sharpening of drills

Objectives: At the end of this exercise you shall be able to
» dress the grinding wheel

» sharpen the drill in pedestal grinder

* check the drill angle using drill gauge.

LIP CLEARANCE ANGLE

@12

- CHISEL EDGE
P n ANGLE
A
POINT ANGLE

118*

RIGHT HAND

CHECK CUTTING ANGLE WITH DRILL GAUGE

RETAIN GRIP WITH

Job Sequence

+ Hold the blunt twist drill properly in both hands.
+ Place the drill on tool rest.

+ Touch the cutting edge of a twist drill in grinding
wheel face maintaining 31°angle from grinding

Swing the shank of the drill slightly downwards
while grinding.

While sharpening drill, the cutting edges length
and angles should be equal.

stone.

« Twist the drill slightly on wheel face and grind one
cutting edge to the required angle to get 59°.

+  Similarly, grind the other cutting edge to the required

Check the cutting angle and cutting edge length in
drill grinding gauge.

Switch off the grinding machine and clean properly.

angle to get 59° maintaining the cuttingedges length

Wear safety goggles while sharpening twist
drills.

=0

SHARPENING OF DRILLS

equal.
- - - - - - 1.584
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE :+ 30mm | TIME:

CODE NO : FI20N1564E1
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Skill Sequence

Off - Hand grinding with bench and pedestal grinders

Objectives: This shall help you to
* identify the grinding machine and parts.

Off - hand grinding is the operation of remaving material
which does not require great accuracy in size or shape.
This is carried out by pressing the workpiece by hand
against a grinding wheel.

Off - hand grinding is performed for rough grinding of jobs
andresharpeningwheel.

Scribers

Punches

Chisels

Twist drills

Single point cutting tools etc.

Off - hand grinding is performed with a bench or pedestal
grinder. (Fig1 and?2)

Fig 1

FINZ164H1

BENCH TYPE GRINDER

Bench grinders

Bench grinders are fitted to a bench or table, and are useful
for light duty work.

Re-sharpening a twist drill

Pedestal grinders

Pedestal grinders are mounted on a base (pedestal), which
is fastened to the floor. They are used for heavy duty work.

These grinders consist of an electric motor and two
spindles for mounting grinding wheels. On one spindle a
coarse - grained wheel is fitted, and on the other, a fine
grained wheel. For safety, while working, wheel guards
are provided. (Fig1and?2)

A coolant container is provided for frequent cooling of the
work. (Fig 2)

Adjustable work - rests are provided for both wheels to
support the work while grinding. These work - rests must
be set very close to the wheels.

Extra eye - shields are also provided for the protection of
the eyes. (Fig2)

Fig2

ON-OFF
SWITCH

COOLANT
CONTAINER

PEDESTAL TYPE GRINDER

FIN2164H2

Objective : This shall help you to
» re-sharpen a twist drill.

A twist drill can be successfully sharpened on a bench or
pedestal grinder by adopting the following procedure.

Check that the surface of each wheel is running true and
that the wheels are dressed clean.

Ensure thatthe tool-rest are adjusted correctly
and tightened.

Wear safety goggles.
Stand in a comfortable position in front of the machine.

Hold the drill at about one quarter of its length from the
point, between the thumb and the first finger of the right
hand. (Fig1)

Fig 1

ADJUST TOOL REST
CORRECTLY

FINGERS SUPPORT
AGAINST REST

FROM POINT

STAND IN COMFORTABLE
POSITION LEFT OF WHEEL

FIN2164J1
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Keep both elbows against the side.

Position yourself in such a way that the drill makes an
angle of 59° to 60° to the wheel face. (Fig 2)

Fig 2

CUTTING EDGE
HORIZONTAL
AND PARALLEL
TOWHEEL FACE

/

FIN2164.2

Hold the drill level. Twist it until one cutting edge is horizontal
and parallel to the wheel face.

Swing the shank of the drill slightly downwards and to the
left with the left hand. The right hand is on the tool-rest.

Watch the cutting edge against the wheel. Note that, as
the shank, swings down, the cutting edge comes slightly
upwards and away from the wheel face. (Fig 3)

Proceed now to sharpen one edge, remaving as little metal
as possible.

Procedure to obtain equal angles
Move the drill back, clear of the wheel face.

Turnthe drill over without moving the position. This presents
the second edge to the wheel face at the same angle as
the first cutting edge.

Proceed to sharpen the second cutting edge, using the
same amount of drill movement as before. When these
actions are carried but carefully, the drill will be sharpened
with equal cutting angles. The lip clearance will be correct
andequal.

Use a drill angle gauge to check that the cutting angle is
correct (118° for mild steel), the cutting edges are of equal
length and the lip clearances are equal and correct (about
12°). (Fig 4)

Apply a slight forward motion to your hands.

This will bring the flank of the point against the wheel to
produce a lip clearance.

Coordinate the three movements of swinging
down, twisting clockwise and forward
movement. These movements should not be
heavy movements. If they are performed
correctly, they will produce a cutting edge that

Fig 4 CHECK ANGLE AND
LENGTH OF EDGE

RETAIN GRIP WITH
RIGHT HAND

CHECK CUTTING EDGE WiTH DRILL GALGE

FIN2164.06

has the correctlip clearance and cutting angle.

Fig 3

CUTTING EDGE COMES LIP AND

AWAY FROM WHEEL FACE

MOVE DRILL SLIGHTLY

FORWARD TO GRIND FLANK Q%
g
3
&
=
w

Practice these movements against a stationary wheel,
using a new or correctly sharpened drill.

Notice how only a small movement is required to produce
the required clearance.

Also note that, if the drill is twisted too far, the other cutting
edge will swing down to contact the wheel face.

Lift the drill off the wheel face. Retain the grip on the drill
with the right hand.

Make such inspection or checks as are necessary. Move
the right hand back on-the tool-rest in the same position
as before.

Hold the drill shank again in the left hand with the elbows
against the side. The drill will locate back against the
wheel face in the same position and at the same angle as
before.

Points to be considered when sharpening drills

Grind as little as possible from the drill. Remove only
enough to sharpen the cutting edges.

Rough down the drill point with a coarse grit wheel when
the edges are badly chipped.(Fig 5)

Figd
ROUGH GRIND TO
REMOVE CHIPPED EDGE

DISCARD SPLIT OR
CRACKED DRILLS

FIN2164J7

C G & M: Fitter (NSQF Revised 2022) Exercise 1.5.64 299



Never re-sharpen a cracked or split drill.
Avoid overheating the drill.

Apply light pressure against the wheel face. Lift the edge
clear of the wheel face frequently. This allows the air stream
produced by the wheel to cool the drill point.

Cooling a drill rapidly by quenching in cold

water may cause cracking of the cutting edge.

Re-sharpening of very small drills requires great skill. They
require proportionally less movement to produce the
cutting angles.

Testing a re-sharpened twist drill for its performance

Objective : This shall help you to

» test the drill that has been re-sharpened by drilling a through hole.

Set the spindle revolution of the drilling machine to give a
cutting speed of 25 to 30 meters per minute. A drill that
has been re-sharpened correctly will:

+ Produce two evenly curled chips from its cutting edges
(Fig1)

s

EQUAL

ACUTTING ANGLES
B. DUTTING EDGES (LIPS)
C.LIP CLEARANCE ANGLE

TWO EVENLY SHAPED CHIP&

FIN2184X1

* Require only moderate pressure to feed it into the work.

When the hole has been drilled through, take the drill out
of the machine and try it by inserting into the hole.

Fig2
DRILL NEATLY

If the drill fits without any play it means that (Fig 2):
! FITS IN HOLE

RV

CORRECTLY SHARPENED DRILL

FIN2164X2

Safe working on off - hand grinders

+ The cutting edges and angles are equal

« The drill has produced a hole of the correct size.
Any looseness of the drill in the hole means (Fig 3)
+ The cutting edges are of uneven length

+ The drill has produced an oversized hole.

A drill that has been ground with uneven ortoo greata lip
clearance will

« Tendto chatter during starting

+  Produce anout-of-round hole.

Fig3 w DRILL LOOSELY
1
) _ NHOLE

'
UNCORRECTLY SHARPENED DRILL

FIN2184X3

Objective : This shall help you to
» work safely on an off - hand grinder.

How to work on an off - hand grinder?

While working on off - hand grinder, it is important to
observe the following safety measures.

Before starting

Make sure the grinding wheel guards are in place.
Wear safety goggles while grinding. (Fig 1)

Stand on one side of the machine while starting.

Adjust the tool - rest as close to the wheel as possible.

Fig 1

FIN2164Y1
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The maximum recommended gap is 2 mm. This will help
to preventthe workfrom being caught betweenthetool rest
and the wheel. (Fig 2)

Fig2

FIN2164Y2

Dressing a grinding wheel

Do notwork on grindingwheels which are locaded orglazed.
Dress and true wheels whenever necessary. (Fig 3)

Caution: Ifanyabnormal scundis noticed, stop
the machine. Cracked or improperly balanced
wheels are dangerous.

Fig 3

FIN2164Y3

Obijective : This shall help you to
» dress a grinding wheel.

When grinding wheels are loaded or glazed, they are
rectified by dressing.

Dressing of pedestal grinder wheels is carried out by a
star - wheel dresser.

For correct setting of the star - wheel dresser, the work -
rest should be adjusted so that the dresser pivots get
positioned between the wheel and the work - rest. (Fig 1)

Fig 1

LIFT HANDLE CAREFULLY

DRESSER PIVOTS HERE

FIN2186421

Make the dresser come in contact with the wheel by
slowly lifting the handle.

As the dresser star - wheel starts rotating, there canbe a
jerk. This can be overcome by pressure exerted on the
work - rest.

Press the dresser firmly against the grinding wheel and
move it across the face.

Do not run off the edge of the wheel while moving across.

Do not release the downward pressure on the work - rest
while lifting the handle.

Do not exert excessive pressure; it can crack the grinding
wheel.

Move the dresser across the face of the grinding wheel
until all the metal particles are removed, and the face is
straight.

Adjust the work - rest as close to the grinding wheel as
possible. (Fig 2)

Fig 2

FIN21B8422

Wear safety goggles and gloves while dressing
a grinding wheel. Stand on one side of the
grinder while starting. Hold the dresser firmly
while dressing. Do not put excessive pressure
on the grinding wheels.
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Capital Goods & Manufacturing

Fitter - Drilling

Exercise 1.5.65

Practice use of angular measuring instrument

Objective: At the end of this exercise you shall be able to
* measure the different acute angle and obtuse angle of components using vernier bevel protractor.

FI20N1185H1

Job Sequence

Note: Instructor shall arrange the different
angular components for practicing with angular
measuring instruments.

TABLE -1

Component No.

Angle measured

Measure the different angle using vernier bevel

protractor.

Enterthe angle in Table 1.

Component No.

Angle measured

1

2

3

4

5

6

-

8

2

10
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Reading of vernier bevel protractor

Objectives: This shall help you to

» read vernier bevel protractor for acute angle setting
» read vernier bevel protractor for obtuse angle setting.

For reading acute angle set up (Fig 1)

Fig 1

FIN2165J1

First readthe number of whole degrees betweenzeroofthe
main scale and zero of the vernier scale. (Fig 2)

Fig 2

FIN2165J2

Note the line on the vernier scale that exactly coincides
with any one of the main scale divisions and determine its
value in minutes.

To take the vernier scale reading, multiply the coinciding
divisions with the least count.

Example: 10 x 5' = 50’

Total up boththe readings to getthe measurements = 41°
50

If you read the main scale in an anticlockwise direction,
read the vernier scale also in an anticlockwise direction
fromzero.

[fyoureadthe mainscale inaclockwise direction, readthe
vernier scale also in a clockwise direction from zero.

For obtuse angle set up (Fig 3)

Fig3a

FIN2165J3

The vernier scale reading is taken on the left side as
indicated by the arrow. (Fig 4) The reading value is
subtracted from 180° to get the obtuse angle value.

Fig 4

FINZ2165.4

Reading 22°30
Measurement
180°-22°30' =157°30
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Capital Goods & Manufacturing Exercise 1.5.66

Fitter - Drilling

Counter sink, counter bore and ream split fit (three piece fitting)

Objectives: At the end of this exercise you shall be able to

* mark the lines as per job drawing

» drill, counter sink, counter bore and ream the holes as per drawing
* cut and remove excess metal in part 1 and 2

» file and finish to size and shape, make split fit as per drawing.

ASSEMBLY HME - IS : 3408 C.BORE - ZHOLES 9
A 80 a7
10 M 10 ]

PART 1 PART 2

PART 3

S

10

40 40 SEC - AA
-'—A: \— 29 5Q.CUT OPEN
AMS - IS : 3406 CSK - 2 HOLES
Z10 - 2REAMED HOLES
SQUARE PIECE
; i
9
1 45 |SF 10-45 Fe310 3
1 65 ISF 1045 Fe310 2
1 65 ISF 1045 Fe310 1 1.5.68
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE: 1:1 TOLERANCE : 10.04 TIME :
COUNTER SINK, COUNTER BORE, REAM SPLIT FIT
g@ (THREE PIECE FITTING) CODE NO: FI20N1566E1
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Job Sequence

+ Check the raw material for its size.

« File andfinish to over all size of part 1 and 2to 60 x
40 x 9 mm, part 3 to the size of 29 x 29 x 9mm
maintaining parallelism and perpendicularity.

« Markthe hole centres and punch in part1 and 2 as per
job drawing.

« Fix the job in drilling machine table with suitable
clamps.

« Fix centre drill in drilling machine spindle through drill
chuck and drill centre drilling in all drill holes centres.

+ Fix @ 5 mm drill in drill chuck and drill through holes
as per drawing in all centre in drilled holes.

« Similarly, fix @55 @65 and @ 9. 8 mm drill in drill
chuck and drill through holes CSK, Counter bore and
ream hole respectively.

+ Fix counter sink tool in drilling machine and counter
sink two holes to the required depth.

+ Similarly, fix counter bore tool in drilling machine and
counter bore two holes to the required depth.

Skill Sequence

Counter sink

« Reamin @ 9.8 mm two drilled holes using & 10mm
hand reamer with wrench.

+ Hold part 1 in bench vice.
+ Cutand remove excess metal by hacksawing.
» File to size and shape as per job drawing.

+ Similarly, repeat the above process in part 2 and
complete the job.

PART -3

+ Mark the dimension lines as per drawing and punch
witness marks in part 3.

+ Cut and remove excess metal by sawing and file to
size and shape as per drawing.

+ Match part 1, 2 ,3 and make three pieces as split fit.
« De - burrin all the surfaces and corners of the jobs.

+  Apply oil and preserve it for evaluation.

Obijective: This shall help you to
» countersink holes of different sizes.

Selection of countersinks

Select the countersink tool according to the angle of the
taper head of the screw. Use the table for countersink
holes.

Fix the job in the machine vice (if necessary, use parallel
blocks) and set it square.

Align the machine spindle with the drilled hole to be

Fig 1

countersunk. (Fig1)

“ WORKPIECE
3 f

Yo
LI——PARALLEL BLOCKS —"I—l

FIN2166H1

Remove the drill and fix the countersink tool on the machine
without disturbing the alignment. (Fig 2)

Setthe spindle speed ofthe drilling machine RPM. Usethe
formula

Fig 2

FINZ166H2

Substitute the recommended speed of the countersink.
(V= 1/3rd of the cutting speed for drilling)

Countersink hole to a depth equal tothe headlength of the
screw head. (Fig 3)

Check the countersink hole with a suitable countersink
head screw for proper seating. (Fig 4)
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Fig 3

7
]

%
]

5

FIN2166H3

Counterboring

I
A

TOO SHALLOW

CORRECT TOO DEEP

FIN2188H4

Objective : This shall help you to

* counterbore holes of different sizes concentric to the drilled holes.

Selection of counterbore sizes

B.1.S. recommends different sizes of counterbores based
on the sizes of the clearance holes.

Select the counterbore according to the screw size.

Fix the job in the machine vice, sguare to the axis of the
machine spindle. Use parallel blocks. (Fig 1)

Fig 1

[ WORKPIECE

7 %
LT i mose 1]

FIN2165.1

Setthe location of the drilled hole position usingthe correct
diameter drills.

Align the spindle axis with the drilled hole. For accurate
work, drill and counterbore in one setting.

Mount and fix the counterbore tool on the drilling machine
spindle. (Fig 2)

Fig 2

CCOUNTER BORING

FIN2185.J2

Setthe spindle speed of the driling machine to the nearest
calculated RPM. Use the formula

_nxdxn
1000

(Considerthe value of "V as 1/3rd of the cuting speed for
drilling)

Counterbore the hole to a depth slightly more than the
thickness of the screwhead (Figs 3 & 4)

Fig 3

7

708
]

FIN2168.J3

Fig 4

G N
] ]

FIN2166.J4

Use the depth stoparrangement for controlling the depth of
the counterbore hole.

Checkthe depth ofthe counterbored hole. (Usethe correct
screw for checking the depth and seating).
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Reaming drilled holes using hand reamers

Objective: This shall help you to

» ream through holes within limits and check reamed holes with cylindrical pins.

Determining the drill size for reaming
Use the formula,
drill diameter = Reamed size - (Under size + oversize)

Refer to the table for the recommended under sizes in
Related Theory on DRILL SIZES FOR REAMING.

Hand reaming

Drill holes for reaming as per the sizes determined.

Placethe work on parallels while setting on the
machine vice. (Fig 1)

Fig 1

PARALLE BLOCKS

FIN2166X1

Chamfer the hole ends slightly. This removes burrs, and
will also helpto alignthe reamer vertically (Fig2). Fixthe
work in the bench vice. Use vice clamps to protect the
finished surfaces. Ensure that the job is horizontal.

/

Fixthe tapwrench onthe square end and place the reamer
vertically in the hole. Check the alignment with a try
square. Make corrections, if necessary. Turn the tap
wrench ina clockwise directionapplyinga slight downward
pressure at the sametime (Fig 3). Apply pressure evenly
at both ends of the tap wrench.

Fig2

FIN2166X2

Apply cutting fluid.

Turnthe tap wrench steadily and slowly, maintaining the
downward pressure.

:
B
NS
!4 )’ .

Ream the hole through. Ensure that the taper lead length
ofthe reamer comes cut well and clearfrom the bottomof
the work. Do not allow the end of the reamer to strike on
thevice.

Removethe reamerwithan upward pull untilthe reameris
clear of the hole. (Fig 5)

Remove the burrs from the bottom of the reamed hole.

Clean the hole. Check the accuracy with the cylindrical
pins supplied.

Do not turn in the reverse direction it will
scratch the reamed hole. (Fig 4)

Fig 5

FINZ21686X5
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.67

Drill through hole and blind holes

Objectives: At the end of this exercise you shall be able to

» mark drill hole centres using vernier height gauge

» set the correct spindle speed in drilling machine

drill through hole as per drawing
set the depth bar to drill blind hole
drill blind hole to the required depth size.

Job Sequence

20

20

#B8.5- 2 DRILL THROUGH HOLE ——

20

T

A
@ 10.75 - 2 BLIND HOLE 14mm DEEP —

>—-l—

14

19

&0

Check the raw material size.

File and finish the metal to size 60 x 60 x 19 mm
maintaining parallelism and perpendicularity.

Check the flathess and squareness with try square
and size with vernier caliper.

Apply marking media and mark drill holes centres
using vernier height gauge as per drawing.

Punch on drill holes centres using centre punch
a0°

Hold the job in drilling machine table.

SECTION AT - AA

Make centre drill in drill holes centres.

Fix & 6mm drill in drilling machine spindle through
drill chuck and drill pilot holes for both through and
blind holes.

Fix @ 8.5 mm drill and drill through hole as per
drawing.

Fix @ 10.5 mm drill and drill blind hole to the required
depth of 14 mm.

De - burr in all the Corners of the job.

Apply athin coat of oil and preserve it for evaluation.

=0

DRILL THROUGH HOLE AND BLIND HOLES

65 ISF 20-65 - Fed10 - - 1.567
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANCE :+0.04 | TIME:

CODE NO : FI20N1667E1
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Skill sequence

Drilling blind holes

Objective: This shall help you to

» drill blind holes to the required depth using the depth stops.

Method of controlling depth of blind holes

While drilling blind holes, it is necessary to control the
feed of the drill. Most machines are provided with a depth
stop arrangement by which the downward movement of
the spindle can be controlled. (Fig 1)

Fig 1

HEAD LOCK NUT

STOP NUT

QUILL
ARM

—— SCALE

——— SPINDLE

FINZ167H1

Most depth stop arrangements will have graduations by
which the advancement of the spindle can be observed.

Generally the blind hole depth tolerances are given up to
0.5 mm accuracy.

Setting for drilling blind holes

For blind hole - depth setting, first the work is held on the
machine and the hole is located correctly.

The drill is started, and it drills until the full diameter is
formed. Note down the initial reading at this point. {Fig 2)

Add the initial reading to the depth of the blind hole to be
drilled.

Initial reading + Depth of hole = Setting.

Fig 2

FIN2167H2

Adjust the stop next to the required setting, using the
scale.

Tighten the lock nut to prevent the setting from being
disturbed.

Start the machine and feed the drill. When the stop nut
reaches the arm, the blind hole is drilled to the required

Fig 3

WHEN STOP NUT
REACHES THE ARM THE
REQUIRED DEPTH IS
OBTAINED

d DEPTH OF HOLE

FIN21867H3

depth. (Fig 3)

While drilling, release the drill frequently from

the hole for the chips to be flushed out by the
cutting fluid.
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.68

Form internal threads with taps to standard size (through holes and blind

holes)

Objectives: Atthe end of this exercise you shall be able to

» chamfer the holes for tapping
» fix the job in bench vice
» select the tap set

= cut internal threads in through and blind holes using hand tap and tap wrench.

60

M10 x 1.5- 2 TAPPED HOLES ——

-

M12 x 1.75 - 14mm DEEP A
2 BLIND HOLES e

&
_|
)

\\/ K{

20

[

20

|eag—

19

14

60

Job Sequence

Cut internal thread in through hole
+  Use work piece of Ex.No 1.5.67 for this exercise.
+ Fix the job in bench vice.

+ Fix M 10 first tap in tap wrench and cut internal
thread in through hole.

+  Similarly, fix M 10 second tap and third tap in tap
wrench one by one and cut the internal thread to
formfull thread.

SECTION - AA

+ Repeatthe above process to cut internal thread in
other drilled through hole.

Cut internal thread in blind hole

« Remove metal chips if any from the blind hole by
turning it upside down and slightly tapping it on a
wooden surface.

« Fixthe M 12 first tap in tap wrench.

+ Screw a matching nut on the first tap to the required
distance for 14 mm to act as a depth stop.

FORM INTERNAL THREADS WITH TAPS TO STANDARD

E @ SIZE (THROUGH HOLES AND BLIND HOLES)

2 —= EXNO.1.588 Fa310 - = =

1 EX.NQ.1.567 —=—0 Fe310 - = 1.5.68
NO.OFF STCCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 11 TOLERANCE :20.04 | TIME:

CODE NO : FI20N1568E1
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+ Cutinternal thread in blind hole to the required depth
14 mm.

+ Remove the metal chips, if any from the threaded blind
hole.

+ Similarly, fix M 12 second tap and third tap in tap
wrench, one by one and cut the thread to form full
thread.

+ Cleanthe threaded hole without burrs.

+ Repeatthe above process to cut internal thread in other

drilled blind hole.

+ Check the threaded hole using the M10, and M12
matching bolts by screwing.

+ Apply thin coat of oil and pressure it for evaluation.

Use cutting fluid while cutting the thread.

Internal threading of through holes using hand taps

Objectives: This shall help you to
» determine the tap drill sizes for internal threading
+ cut internal threads using hand taps.

Determining the tap drill size

For cutting internal threads, it is necessary to determine
the size of the hole (tap drill size). This can be calculated
usingthe formula or canbe chosenfromthe table ofthetap
drill sizes.

Procedure

Drill the hole to the required tap drill size.

Do not forget to give the chamfer required for
aligning and starting the tap. (Fig 1)

Fig 1

FIN2168H1

Hold the work firmly and horizontally in the vice. The top
surface should be slightly above the level of the vice jaws.
Thiswill helpin using a try square without any obstruction
while aligning the tap (Fig 2).

Fig 2

E)

|

FINZ216BHZ

Use soft jaws while holding thefinished surface
onh the vice.

Fix the first tap (taper tap) in the wrench.

Too small awrench will need a greater force to
turn tap. Very large and heavy tap wrenches
will not give the feel required to turn the tap
slowly as it cuts.

Position the tapinthe chamfered hole vertically by ensuring
the wrench in a horizontal plane.

Exert steady downward pressure and turnthe tap wrench
slowly ina clockwise directionto start the thread. Hold the
tap wrench close to the centre. (Fig 3)

Fig 3
APPLY DOWNWARD PRESSURE

WHILE TURNING >

ATARTING THE TAP

FIN2168H3
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Whenyouare sure of starting of the thread, removethetap
wrench without disturbing the tap alignment.

Check and make sure the tap is vertical. Use a small try
square for help. (Fig4)

Fig 4

FIN2168H4

Place the try square in two positions, 90° to each other.
(Fig5)

Fig5 L

FIN2168H5

Make corrections, if necessary. This isdone by exerting
slightly more pressure on the opposite side of the tap
inclination. (Fig &)

Fig8

{oooo

SQUARING UP THE TAP

FINZ168HE

Never apply side pressure without giving a
turning motion to the tap.

Check the tap alignment again with a try square.

Fit the tap wrench, and tighten without disturbing the tap
alignment.

Make one or two turns and check the alignment.

The tap alignment should be corrected within the first few
turns. Afterwards this cannot be done for the threads will
break.

Afterthe tapis positionedvertically, turn the wrench lightly
by holding the ends ofthe wrench handles without exerting
any downward pressure. (Fig7)

While turning the wrench, the movement should be well
balanced. Anyextra pressure onone sidewill spoilthetap
alignment and can also cause breakage of the tap.

Fig 7

APPLY CONSTANT TURNING PRESSURE

FINZ168H7

Continue cutting the thread. Turn backwards frequently,
about quarter turn, to break the chip. (Fig 8) Stop and turn
backwards also when some obstruction to movement is
felt.

Use a cutting fluid while cutting the thread.

Cut the thread until the tap is fully inside the hole being
threaded.

Fig8

QUARTER REVERSE
TURN WHEN NECESBARY

COMFPLETE
CLOCKWISE TURN

FIN2188H8

Finish and clean up using intermediate and plugtap. The
intermediate and plug tap will not cut any thread if the tap
has entered the hole fully.

Remove the chips from the work with a brush.
Check the threaded hole with a matching screw.

Clean the tap with a brush, and place it back on the stand
(Fig )

Fig 9

FIN2188H8
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Internal threading blind holes using hand taps

Objective: This shall help you to
» cut internal threads using hand taps.

Drilling a blind hole

Determine the tapping drill size using the table fortapping
drill sizes.

Drill a blind hole using the depth stop arrangement. The
depth of the tapping hole should be slightly more than the
depth of the required thread. (Fig 1)

Fig 1

i e |
7

Procedure for threading

THREAD DEPTH OF
REQUIRED TAPPING
l HOLE

FINZ2188.1

Remove metal chips, if any, fromthe blind hole by turning
it upside down and slightly tapping it on a wooden surface.

Threadthe blind hole until the nut touches the plate surface.

Remove the chips fromthe hole frequently, using a flattened
and bend wire. (Fig 3)

Fig3

FLATTENED AND BENT
END OF WIRE TO
REMOVE CHIPS

FIN2188.3

Do not clear the chips by blowing as it can
cause injury to your eyes.

Screw a matching nut on the first tap to act as a depth
stop. (Fig 2)

FIN2168.2

Finish tapping the hole with intermediate and bottoming
tap. Set the nut to control the depth of the thread. (Fig 4)

=]

==
2
Ea
==
52
=
o

TAPER TAP INTERMEDIATE TAP BOTTOMING TAP

FIN2168.4
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Capital Goods & Manufacturing Exercise 1.5.69

Fitter - Drilling

Prepare studs and bolt

Objectives: At the end of this exercise you shall be able to

» file blank size to cut external thread for studs and bolts

» chamfer in both ends of studs and bolts

* mark the length required to cut external thread in studs and bolt

» cut external thread using die and die stock in studs and bolt

» check the external thread using screw pitch gauge and matching nuts.

TASK 1
M10
2 x 45° CHAMBER ON BOTH ENDS
2 = - = = = = —Sg —
= =
25 30 15
70
2
- “¥3g
TASK 2 /\ M10x15 Co
>_ s \
ff \
— - -~ HilsSs T =
1 Nl
N
18 18
8 a2
1 HEX AJF 18-45 — 1588 Fe310 - 2 1.5.89
1 210-75 —= 1588 Fe310 - 1 1.569
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NOC. PART NO. EX. NO.
SCALE NTS TOLERANCE : :0.04 TIME :
PREPARE STUDS AND BOLT
E @— CODE NO : FI20N1588E1
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Job Sequence

TASK 1: Prepare stud

Check the raw material size.

File the round rod ends to flathess and squareness
maintaining size @ 10 mm x 70 mm length.

File round rod cylindrical profile to @ 9.85 mm blank
size to cut external thread as per drawing.

File chamfer in both ends of the round rod to 2 mm x
45°

Apply marking media on cylindrical surface of the job
and mark the required length and punch withess marks
to cut external thread as per drawing.

Hold the cylindrical rod in bench vice to 90° with
aluminium vice clamps and check the 90° with try
square.

Set M10 circular split die in die stock.

Place the split die onthe cylindrical round rod one end
and cut external thread by rotating in clock wise and
anti-clockwise direction to cut external thread.

Apply pressure on the die stock evenly and turn in a
clock wise direction to advance the die in stud blank
and reverse the die for a short distance to break the
chips.

Following the above processes, cut the external thread
upto the required length as per drawing.

Clean the thread and check with suitable screw pitch
gauge and matching nut.

If the nut is not fitted with the external thread, increase
the depth of cut gradually by adjusting the split die
stock outer screws and deepen the cut of thread to
correct pitch of thread and check with matching nut
and screw pitch gauge.

Similarly, repeat the thread cutting process in other
end of cylindrical round rod to the required length and
check with suitable screw pitch gauge and match with
suitable nut.

Clean the thread and ensure without burrs and apply
little oil and preserve it for evaluation.

TASK 2: Prepare bolt

Check the raw material for its size.

turn hexagon rod ends to flatness and squareness
maintaining size @ 10 mm x 40 mm length in lathe

Apply marking media and mark dimensions to prepare
hexagonal head bolt blank as per job drawing.

Punch witness marks using dot punch 60°. (Fig 1)

Fig 1

WITNESS MARKS

1

oY

FIN2169H1

Cut and remove excess metal by sawing.

File hexagonal rod cylindrical blank size to
@ 9.9 mm x 18 mm length to cut external thread.

(Fig2)
File chamfer in both ends of hexagon 2 mm x 45°

Hold the Hexagonal head bolt in bench vice to 90°along
with aluminium vice clamps.

Set M10 split die in the die stock.

Place the split die on the hexagonal head bolt round
blank end with die stock and turn in clock wise direction
and anti-clockwise direction to cut external thread.

(Fig 3)
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Checkthe die to 90°, to the hexagonal head bolt blank
while cutting external thread.

Apply pressure on the die stock evenly and cut external
thread as shown in job drawing.

Check the thread with screw pitch gauge and matching
nut.

Clean the thread and apply oil and preserve it for
evaluation.

Use a cutting lubricant while cutting thread
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Skill Sequence

External threading using dies

Objective: This shall help you to
» Cut external threads using dies.

Check blank size.
Blank size = Thread size - 0.1 x pitch of thread

Fix the die in the diestock and place the leading side of
the die opposite to the step of the diestock. (Fig1 & 2)

Fig 1

Fl20N1188.4

Use vice clamp for ensuring a good grip in the
vice.

Project the blank above the vice - just the
required thread length only.

Fig2

JE

FIN2168J2

Make sure that the die is fully open by tightening the centre
screw of the diestock. (Fig 4)

Fig 4 KEEP THE DIE SQUARE
WITH THE ROD

FIN2163J4

Start the die, square to the bolt centre line. (Fig 5)

Apply pressure on the diestock evenly and turn in a
clockwise direction to advance the die on the bolt blank.

(Fig5)

Fig 5

| PRESS DOWN
WHILE TURNING

FIN2163J5

Place the leading side of the die on the chamfer of the
work. (Fig 3)

Fig 3 CENTRE SCREWFOR
OPENING THE DIE

SIDE SCREWS FOR
CLOSING THE DIE

FIN2169J3

Cut slowly and reverse the die for a short distance in order
to break the chips.

Use a cutting lubricant

Increase the depth of the cut gradually by adjusting the
outer screws.

Check the thread with a matching nut.

Repeat the cutting until the nut matches.

Too much depth of cut at one time will spoil
the threads. It can also spoil the die.

Clean the die frequently to prevent the chips
from clogging and spoiling the thread.
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Capital Goods & Manufacturing Exercise 1.5.70
Fitter - Drilling

Form external threads with dies to standard size

Objectives: At the end of this exercise you shall be able to

» file blank size in round rod to cut external thread

» cut M14 external thread using split die and die stock to the required length
» check the thread with screw pitch gauge and matching nut.

M14X 2.0
f A\
40
62
Job Sequence
+ Check the raw material for its size. « Cut external thread slowly and reverse the die for

+ File blank size to @ 13.9 mm x 40 mm length as =hoTislancelnISE o Srcalcin Cilbs.

per drawing. « Increase depth of cut gradually by adjusting the
s File chatrferin Gotharioe 1o 2 5 455 tsr::rr:a\:\cfjs and cut the thread to correct pitch of the

+ Hold the job at 90” in bench vice.

= Seliidsplitdc ieicslock + Repeat the thread cutting process until the nut
+ Setthe die on the blankend and press down evenly matches.
and turn in clockwise direction slowly to cut thread.

+ Check the die 90° to the cylindrical rod.

+ Checkthe thread with screw pitch gauge.

+ Apply alittle oil and preserve it for evaluation.

Use cutting lubricant while cutting thread

+  Apply pressure evenly on the die stock and turnin
a clock wise direction to advance the die in
cylindrical blank.

1 ISR @ 14 -85 - Fe310 - - 1.5.70
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NG, EX. NO.
SCALE NTS TOLERANCE : 10.04 | TIME:

FORM EXTERNAL THREADS WITH DIES TO STANDARD SIZE

E —@— CODE NO : FI20N1570E1
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise

1.5.71

Prepare nuts and match with bolts

Objectives: At the end of this exercise you shall be able to

» cut and turn square rod to blank size to cut external threads
» file square bolt and nut to correct size and shape as per drawing

determine tap drill sizes for hexagonal and square nut
drill holes for tapping holes, to cut internal threads in hexagon and square nut

cut external threads on square head bolt using die and die stock

cut internal threads on hexagon and square nuts using tap and tap wrench
match nuts with bolts.

PART 1
M10x 15
‘ 18
HEXAGONAL NUT
PART 2
M 12x 175

¢
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2x45°
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NOTE: USE EX.NO 1.5.89
PART 2 HEXAGONAL BOLT
FOR MATCHING WITH NUT

M12 x1.75
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SQUARE NUT
SQUARE BOLT

1 SQUARE 25 - 68 (BOLT & NUT) = Fe310 - 2

1 HEX A/F 18 - 15 {(NUT) 1.1.68 PART 2 (BOLT) Fa310 - 1 1.5.71
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 11 TOLERANCE : +0.04 TIME :

-6

PREPARE NUTS AND MATCH WITH BOLTS

CQODE NO : FI2ZON

1571E1
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Job Sequence

PART - 1 Hexagonal head bolt

Note: Use Ex:No 2.1.69 Task 2 hexagonal bolt for matching
with hexagonal nut.

Hexagonal nut

Check the raw material for its size

File nut to size 10 mm thickness in 18 mm across flat
hexagonal rod

File chamfer in one end to 2 mm x 30°

Determine tap drill size for M 10 tap.

Mark centre of hole for tap drill size @ 8.5 mm
Punch ontap drill hole centre with centre punch 20°
Make centre drill to locate hole centre

Drill pilot hole & & mm in hexagonal nut

Drill @ 8.5 mm hole for M 10 tap.

Chamfer both ends of drilled hole to 2 mm x 45°
Hold the nut in bench vice parallel to vice jaws.

Fix M10 first tap intap wrench and cut internal thread
as per drawing.

PART - 2 Square head bolt

Cut the square rod to size 53mm.

File square rod side 25 mm to side 24 mm and length
50 mm.

Turn to size @ 11.8 mm x 40 mm length as shown in
Fig 2.

File chamferin blank end to 2 mm x 45° and head side
ghedisia)

Hold the square head bolt blank in bench vice to 90°
Fix M 12 split die in die stock.

Set M 12 split die on square head bolt blank end and
cut external thread.

Repeat the thread cutting process untill the nut
matches.

Check the external thread using screw pitch gauge
and matching nut.

Square Nut

Check the raw material size 15mm.

File nut to size 12 mm thickness in 25 mm side square
rod.

File chamfer in one end to 2 mm x 30°.
Determine tap drill size for M 12 tap.
Mark centre of hole for tapping hole.

Punch on the tap drill hole centre with centre punch
90°

Similarly, fix M10 second tap, third tap and cut and
form the full thread.

Check the threaded hole with screw pitch gauge and
matching bolt.

Clean the thread in bolt and nut.

Match the nut with bolt as shown in Fig 1.

Fig 1 HEXAGONAL BOLT

HEXAGONAL NUT

FI20N1171H1

Apply a little oil and preserve it for evaluation.

Make centre drill to locate hole centre.

Drill &2 6 mm pilot hole in square nut

Drill & 10.8 mm for tapiping hole.

Chamfer both ends of drilled hole to 2 mm x 45°
Hold the nut in bench vice parallel to vice jaws.

Fix M 12 first tap in tap wrench and cut internal thread
as per drawing.

Similarly, fix M 12 second tap, third tap and cut and
form full internal thread.

Check the threaded hole with screw pitch gauge and
matching bolt.

Clean the thread in bolt and nut.
Match the nut with bolt as shown in Fig 2.

Apply a little oil and preserve it for evaluation.

Fig 2

SQUARE BOLT

HEEE

FIN2171H2
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Capital Goods & Manufacturing Exercise 1.5.72
Fitter - Drilling

File and make step fit, angular fit, angle surfaces (bevel gauge accuracy 1
degree)

Objectives: Atthe end of this exercise you shall be able to
* mark off lines using vernier height gauge

» file steps maintaining accuracy * 0.04 mm

* mark 45° angle using vernier bevel protractor

« file angle maintaining 1°accuracy

» make step and angular fit, finish and de - burr.

PART 1 PART 2
@3- 2RELIEF
HOLES

2 3 - 3 RELIEF
HOLES \

70
[ 125 | 16 | 16 | 16 | 125 |
70
125 | 15 | 15 | 15 |
45

Job Sequence

Fig 1 -
PART -1 3
+ Check the raw material for its size. PARTI i
+ File andfinish to size 70 x 50X 9 mm maintaining ]
parallelism and perpendicularity. o -
+  Mark and punch in part 1’ as shown in Fig - 1. . -1
»  Drill & 3 relief holes as shown in job drawing. 5% ; -
+ Chain drill holes for parting off excess material g
from part 1° as shown in Fig 2. i T
+ Cutand remove excess material using web chisel ! b ! = ! %
and ball pein hammer.
2 75 ISF 10-55 = Fe310 = 182 1572
NO.OFF STOCK 8IZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1 FILE AND MAKE STEP FIT, ANGULAR FIT, ANGLE, TOLERANGE 2004 | TME

CODE NC : FIZON1572E1

E $ SURFACES(BEVEL GAUGE ACCURACY 1 DEGREE)
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Fig 2

RELIEF HOLES\ Chain drilling holes

A

Excess metal

FIN2172H2

+ File steps to size maintaining accuracy + 0.04 mm
and angle to 45° maintaining 1° accuracy using safe
edge different grades of files as shown in Fig 3.

PART-2

+ File and finish to size 70 x 50 x 9 mm maintaining
parallelism and perpendicularity.

«  Mark and punch in part -2 as shown in Fig 4.

Fig4

125

PART 2

15

158
70

15
Y

125

| 18 5 | =2 |
I T 1

FIN2172H4

+ Drill & 3 relief holes as shown in drawing.

+ Chain drill holes for parting off excess material from
part - 2 as shown in Fig 5.

Fig 5

Excess

metal K

PART 2

Chain drilling holes ___—* by

FIN2172H5

« Cutand remove excess material using web chisel and
ball pein hammer.

Fig 3

125

PART1

15

18

125

]

@

&
FINZ172H3

+ Checkthe size with vernier caliper and angle with bevel
gauge.

+ File stepsto size and angle to 45° using safe edge file
different grades as shown Fig 6.

Fig6 T

125

18

PART 2

15

15
50

125

FIN2172H8

+ Checkthe size with vernier caliper and angle with bevel
gauge.

« Match part 1 and 2 as shown in Fig 7.
+ Finishfile onpart 1, 2and de - burr in all the surfaces.

+ Apply alittle oil and preserve it for evaluation.

Fig 7

PART 1

PART 2

FIN2172H7

MATCH PART 1&2
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Capital Goods & Manufacturing Exercise 1.5.73
Fitter - Drilling

Make simple open and sliding fits

Objectives: At the end of this exercise you shall be able to
» file flat surfaces to flat and parallel within an accuracy of & 0.04 mm
» file and assemble the tongue and groove, and obtain the required class of fit.

PART A PART B
50 50 /— @ 3RELIEF HOLES
24 24 /
x i
—_— Sy
& ] ] g
— - S——)

24
A

Job Sequence

Fig 1 50

Part - A r.L.

+ Check the raw material for its size. 'S )
+ File andfinish to size 50 x 48 x 9 mm maintaining [ -
parallelismand perpendicularity. © )
[{+]
+  Apply marking media, mark as per job drawing ki =
and punch withess marks in part A as shown in o
Fig1. ® .
+ Dirill relief hole @ 3 mm as per job drawing in part A. T
B
2 50 1ISF 10-55 o Fed10 - A&B 1573
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. Ex. NO.
SCALE 1:1 TOLERANCE :2004 | TIME:
MAKE SIMPLE OPEN AND SLIDING FITS
E @ CODE NO : FI2ZON15T3E1
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+  Mark lines as shown in Fig 2 leaving the metal 1 mm
away fromthe object line and cut and remove the excess
metal by hacksawing.

Flg2 EXCESS METAL
/_

% e
v

RELIEF HOLES

#) // STEP B

FIN2173H2

+ File part A as per drawing to size 14 mm x 24 mm with
safe edge file and check the size with vernier caliper.

« Similarly cut and remove the excess metal and file
step B to size and shape and check the size with vernier
caliper as shown in Fig 3.

Fig 3

14

B

0 g6

14

FIN2173H3

Part B

« File and finish to size 50 x 48 x 9 mm maintaining
parallelism and perpendicularity.

« Apply marking media, mark and punch as shown in
Fig 4.

Fig 4 50

14

20 HY
48

14

FIN2173H4

«  Drill relief hole @ 3 mm on part B

« Chaindrill holes, chip, hacksaw and remove the excess
metal as shown in Fig 5.

Fig 5

EXCESS
METAL

FIN2173H5

« File to size and shape maintaining the flatness and
squareness as shown in Fig 6.

Fig6

FIN2173H6

+ Check the size with vernier caliper.

+ Match part ‘A and ‘B’ as shown in Fig 7

+ Finish de - burr in all the corners of the job.

» Apply athin coat of cil and preserve it for evaluation.

Fig7

PARTA

PART B

MATCH PARTA& B

FIN2173H7
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Capital Goods & Manufacturing Exercise 1.5.74
Fitter - Drilling

Enlarge hole and increase internal dia

Objectives: At the end of this exercise you shall be able to
» mark drill hole centre as per drawing

= drill centre drill and pilot hole

* enlarge the drilled holes to @ 25 mm by filing.

225

80 2

1 65 ISF 10- 82 . Fe310 % i 1574
NO.CFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. Ex. NO.
SCALE 1:1 TOLERANCE - + 004 TIME :

ENLARGE HOLE AND INCREASE INTERNAL DIA

S @ CODE NC : FI2ZON1574E1
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Job Sequence

Check the raw material for its size

File and finish to size 80x63x9 mm and maintaining
parallelism and perpendicularity.

Apply marking media, mark off centre lines and locate
the centre of drill hole as per drawing.

Punch on the intersecting lines using prick punch 30°,
set 12.5 mm in divider using steel rule and draw & 25
mm circle.

Punchthe & 25 mmcircle using prick punch as shown
in Fig 1.

Fig 1
/— PROCF CIRCLE

63

FI20M1174H1

Fix the job on the drilling machine table.

Fix centre drill in drill chuck and locate the drill hole in
centre of the work piece. (Fig 2)

Fig 2
PROOF CIRCLE

|CENTRE DRILLING

FI20N1 1T4H2

Fix @ 6 mm drill in drilling machine and drill pilot hole
in the centre drilled hole. (Fig 3)

set the drilling machine speed according to the diameter
of drill.

Similarly, fix @ 10 mm, & 16 mm and & 20 mm drills in
different diameters one by one in drilling machine and
enlarge the previously drilled holes as shown in Fig 4.

C G & M: Fitter (NSQF Revised 2022) Exercise 1.5.74

2 8mm

/_P'ILOT HOLE

Fig 3 PROOF

[ cReLE

FI20N1174H3

Fig 4

2 25mm

2 10mm

2 20mm
2 8mm

80

FI20N1174H4

Finally, enlarge the previously drilled hole to & 25 mm
by filing as shown in Fig 5.

Finish file on the job and de-burr in all the corners.

Apply a thin coat of cil and preserve it for evaluation.

Fig 5

25mm

FIZON1174H5

Use coolant while drilling
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.75

File cylindrical surfaces

Objectives: At the end of this exercise you shall be able to
* hold cylindrical rod in a bench vice

» file cylindrical surface an accuracy of £ 0.04 mm

» finish and de - burr.

75

Job Sequence

Check the raw material for its size

File round rod both ends to flathess and squareness

maintaining 75 mmlength. « Apply little oil and preserve it for evaluation.

Checkthe flatness squareness and parallelism.

+  Deburin both ends of round rod.

» Check the diameter with out side micrometer.

Apply marking media in both ends of round rod. Fig 1

Mark C/L of round rod. With reference to C/L mark
the diameter @ 25 mm on both ends using divider

@28

and steel rule to file cylindrical profile as shown in
Fig1.

Punch witness marks on marked diameter.

Hold the cylindrical rod in bench vice and file

cylindrical profile to @ 25 mm using flat file of
different grades in see saw motion.

Check the length and diameter of cylindrical rod

@25

FIN2175H1

with vernier caliper.

Rotate the cylindrical rod and file circular profile to
& 25 mm.

228 - 80 = Fe310

1.6.76

NO.OFF STCCK SIZE SEMI-PRODUCT MATERIAL

PROJECT NQ.

PART NO.

EX. NO.

SCALE NTS

FILE CYLINDRICAL SURFACES

HO

TOLERANCE : £0.04

TIME :

CODE NO : FI20N1575E1
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Capital Goods & Manufacturing
Fitter - Drilling

Exercise 1.5.76

Make open fitting of curved profiles

Objectives: At the end of this exercise you shall be able to

» file surfaces to flat and parallel to an accuracy of £ 0.04 mm
» mark curved profiles as per drawing

» file radius and curved profiles to size and shape

» match open fitting of curved profile.

PART 1

|

Job Sequence

PART -1

drawing.

+ Check the raw metal size using steel rule.

maintaining parallelism and perpendicularity.

*  Apply marking media, mark in part 1 as per job

PART 2
.25 32 32
=
e ey | B
)
o 90 ®
o /e-"
HE= S —/ ] g i ’
0
57 9 51

\_ SAW CUT (RELIEF GROOVE)

« Cutand remove the hatched portion of excess metal
in one side and file to size and shape as shown in

Fig 2.

+ File andfinish to overall size 64 x 57 x @ mm

+ Checkthe size with vernier caliper.

as shown in Fig 3.

+ Punch withess marks as shown in Fig 1

+  Similarly, cut and remove the hatched portion of
excess metal on otherside and file to size and profile

=0

MAKE OPEN FITTING OF CURVED PROFILES

1 65ISF 10-55 - Fe310 - 2 1.5.76

1 65 ISF 10- - Fe3d10 - 1 1.5.76
NO.OFF STCOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NOC. PART NO. EX. NO.

SCALE 11 TOLERANCE : +0.04 TIME :

CODE NO : FI20N1676E1
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Fig 1 w + Cutrelief grooves by hacksaw.

+ Cut and remove the hatched portion of excess metal
on curvature side (fig 4) and file the curved profile to
size and check the curved profile with template and
check the sizes with vernier caliper as shown in Fig 5.

B — — o
Fig4
f :
£
| " |
Fig = EXCESS METAL
- . Fig5
g
SAW CUT (RELIEF ~
GROCVE) £
Fig 3
NN :
g
EXCESS METAL §
Part - 2
» Check the raw metal size using steel rub. +  Chain drill holes to remove excess metal as shown in

« File and finish to size 64 x 51 x 9 mm maintaining Fig 7.
parallelismand perpendicularity.

Fig 7
*  Apply marking media, mark as per job drawing. &
WITNESSMARK
« Punch witness marks in part 2 as shown in Fig 6.
Fig6 CHANDRLL — ]
HOLES

16

FIN2176H7

16

51

FIN2176HS
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+ Cut and remove the hatched portion of excess metal
and file to size and shape as shown in Fig 8.

Fig 8

EXCESS

METAL \

FIN2176H8

+ Similarly, cutand remove the hatched portion of excess
metal on curved profile side with hacksaw and file the
profile to size and shape as shown in Fig 9.

Fig9

EXCESS
‘a METAL

FIN2176H9

» Check the curved profile with template and the size
with vernier caliper as shown in Fig 10.

+  Match part 1 and 2 as shown in Fig 11 & 12 in both
sides.

+ Finish file in part 1 and 2 and remove burrs in all the
surfaces and corners.

+ Apply alittle oil and preserve it for evaluation.

Fig 10
E

&

F4

'S

Fig 11
PART 2
PART1

m

= 5

o

~

MATCHPART 1&2 >

r

Fig 12
PART 1
PART 2

5]

I

3

MATCH PART1&2 %

s
259

C G & M: Fitter (NSQF Revised 2022) Exercise 1.5.76



Capital Goods & Manufacturing Exercise 1.5.77
Fitter - Drilling

Correction of drill location by binding previously drilled hole

Objectives: At the end of this exercise you shall be able to

» prepare round rod more than the hole size

» plug the hole as tight fit

» file the plugged surface on both sides flat and square

» mark the hole location concentricity to centre lines

= drill pilot and correct drill hole concentricity to the centre lines.

48 48

& 16mm DRILLED & 16mm DRILLED
HOLE HOLE
ECCENTRICITY (CORRECTION OF
TO CENTRE LINES DRILL LOCCATION)
— —
@16 @16

70
70

2 X 45° (TYP)

| |~
T Tl | |
® I S = .
- I | x | |
| |
i i I I
ECCENTRICITY DRILLED HOLE CORRECTICN OF DRILL HOLE
1 50 ISF 20-75 = Fe310 = 1 1577
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANGCE : :0.04 | TIME:
CORRECTION OF DRILL LOCATION BY
E @ BINDING PREVIOUSLY DRILLED HOLE
CODE NO : FI20N1577E1
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Job Sequence

+ Checkthe given material hole size Fig 1.

Fig 1

TO THE CENTRE LINES

BN

|
HOLE ECCENTRICITY !
1

FIN2177H1

+ Chamfer 2x45° at both ends of hole

+  Prepare round rod more than 0.050 mm actual size of
drilled hole (16.000 + 0.050 = 16.050 mm) and chamfer
2 x 45° at both ends of round rod

« Plugthe hole as tight fit with prepared round rod using
ball pein hammer (Fig 2)

+  Weld both ends of plug fitted round rod

Fig 2

|
CYLINDRICAL ROD |
PLUG FITTED WITH 1
TIGHT FIT & WELDED |
1

TaE

FI2ON1177H2

» Filethe plug surface on both sides to flat and square.
+ Apply marking media on surface.

+ Mark correct centre for drill hole with vernier height
gauge (Fig 3)

+  Punch on the drill hole centre mark with centre punch
Slei

+ Fixcentre drill indrill chuck and make centre drill hole.
« Fix @6 mmdrill and drill hole as a pilot hole (Fig 3).

+  Similarly fix @ 8 mm, & 13 mm drill and enlarge the
previously drilled holes.

Fig 3
2 & mm PILOT HOLE
PROOF CIRCLE CONCENTRICITY TO
OF 16 mm PROCOF CIRGLE

=

N

e/

FIN2177Ha

+  Finally, fix @ 16 mm drill and enlarge the previously
drilled hole Fig 4.

« Finishfile, de-burr, clean and check with vernier caliper.

Fig 4

P16 DRILL HOLE
—— IN CENTRE

g_

FIN2177H4

+ Apply alittle oil and preserve it for evaluation.

Incase of minor eccentricity to center lines follow the
procedure given below

+ Fixthe work piece in machine vice
+ Align the center with locating pin
« Fix the slot drill in drill chuck

«  Slot drill it {(now the center is in the location) with the
same setting drill @ 16 mm hole.
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Capital Goods & Manufacturing Exercise 1.5.78
Fitter - Drilling

Make inside square fit

Objectives: At the end of this exercise you shall be able to
* mark the dimension lines as per drawing

» chain drill, cut and remove excess metal by chipping
» file square slot maintaining £ 0.04 mm

* match square in square slot.

PART 1 SAW CUT (RELIEF GROOVE)
€ Sy L
(=] (=}
[ Lor )
<f \> [ — —
&
20 30 11
70
PART 2
o
o
1"
30
1 35 ISF 12-35 - Fed10 = 2 1.5.78
1 75I8F 12-75 = Fe310 = 1 1.5.78
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:4 TOLERANCE : +0.04 | TIME:
MAKE INSIDE SQUARE FIT
E —@— CODE NO : FI20N1578E1
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Job Sequence

PART -1 + Cut relief grooves using hacksaw at four inside corners
« Check the given raw material for its size. as shown in Fig 3.

+ Rough andfinish file on surfaces flat and square to -
. i Fig3
over all size 70x70x11 mm maintaining accuracy -
= 0.04mm.

>

+  Mark off sizes in part 1 as per job drawing and punch
withess marks.

BAW CUT
RELIEF GROOVE

+ Hold part 1 in drilling machine table and drill chain drill
holes to remove excess metal as shown in Fig 1.

&
L%

Fig 1

FIN2178H3

EXCESS METAL

L~
| PART -2
oL

CHAIN DRILL HOLES

» File to size 30x30x11 mm maintaining accuracy +
0.04 mm.

+ Checkthe flathess and squareness with try square.

+ Check the size with vernier caliper.

FIN2178H1

« Match part - 2 into part1 as shown in Fig 4.

Pheriphery of the drill should not touch the Fig 4
witness marks
+ Cutand remove the chain drilled hatched part using PARTI
web chisel and ball pein hammer as shown in Fig 2. -
FPART 2
Fig 2
&
MATCH PART 1&2 §

Finish file in part 1 and 2 with flat smooth file and
de-burrin all the surfaces and corners of the job.

Apply a little oil and preserve it for evaluation.

FIN2178HZ

+ File the chipped portion to size and shape using safe
edge file of different grades maintaining accuracy of
+ 0.04 mm and check the size with vernier caliper.
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Capital Goods & Manufacturing
Fitter - Fitting Assembly

Exercise 1.6.79

Make sliding ‘T’ fit

Objectives: At the end of this exercise you shall be able to

» file flat surfaces to flat and square maintaining accuracy * 0.04 mm
» mark dimension lines as per drawing
» file to size, shape and make sliding fit.

3
© PART-1
2 PART-2
w
20 20
T 1

Job Sequence

PART -1

Check the raw metal size using steel rule

File and finish to overall size of 62x60x14 mm
maintaining parallelism and perpendicularity and to
the accuracy of £ 0.04 mm.

Check the size with vernier caliper.

Apply marking media, mark as per drawing and
punch witness marks as showninFig1.

Hacksaw and remove the hatched portion of excess
metal in one side of the job as shown in Fig 2.

File the cut portion to size and shape maintaining
flathess and squareness to the accuracy of £
0.04mm.

Similarly, cut and remove the excess metal in other
side, file and check the size with vernier aliper as
shown in Fig 3.

65|SF15-65 1679
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE +0.04mm | TIME:
MAKE SLIDING 'T" FIT
E@ CODE NO. FI2ZON1879E1
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Fig 1

PART-1
/—~— WITNESS MARKS
2
20 2205 | 20 |
|l T T 1
_~—WITNESS MARKS
o /
[--]

FIN2279H1

PART -2
Check the raw metal size using steel rule

+ File and finish to size 62x60x14 mm maintaining
parallelism and perpendicularity to the accuracy of +
0.04 mm

+  Apply marking media, mark and punch the dimension
lines as shown in Fig 4.

Fig 4

PART-2

/— WITNESS MARKS

FIN2Z279H4

+ Hacksaw chip and remove the hatched portion of
excess metal as shown in Fig 5.

« File to size and shape maintaining flathess and
squareness as shown in Fig 6.

« Match part 1 and 2 and slide it as shown in Fig 7.

» Finishfile part 1 and 2 and de-burr all the surfaces and
corners of the job.

«  Apply a little oil and preserve it for evaluation.

Fig 2
/ L EXCESS METAL
/ 5
4
:
Fig3
20 2295 | 20 ‘ -
il / EXCESS METAL
z
?
Fig6
£
;
Fig7

PART-1

PART-2

22 20

SLIDING °T' FIT PART 182

FINZ279H7
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Capital Goods & Manufacturing Exercise 1.6.80
Fitter - Fitting Assembly

File fit - combined, open angular and sliding sides

Objectives: At the end of this exercise you shall be able to

» file surfaces flat and square to the accuracy of * 0.04 mm

» mark dimension lines as per drawing

» file flat and angular surfaces as per drawing

» measure the angle using vernier bevel protractor

» fit combined open, angular sliding sides, finish and de-burr.

PART-
1
| -
g | T
1 L
} <
5b 9
1
PART-2 @3-2 RELIEF
HOLES
! _—
5 | ]
| H ===
(l | LY ey
1
|
| 9
50
78
2 501SF10-80 - Fe 310 5 182 1-6-80
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
TOLERANCE
SCALE NTS LINEAR 20.04mm TIME:
FILE FIT-COMBINED ,OPEN ANGULAR ANGLE  +30 minutes
E@ AND SLIDING SIDES CODE NO. FI2ON1680E1

266



Job Sequence

+ Check the raw matal for its size.

+ File part 1 and 2 to over all size 78 x 48 x 9 mm
maintaining parallelism and perpendicularity.

« Check the size with vernier caliper.

+  Apply marking media and mark dimension lines on part
1 and 2 as per job drawing.

«  Punch witness marks on part 1 and 2.

+ Hacksaw and remove the excess metal in part 1 and
file to size and shape maintaining accuracy £ 0.04 mm
and angle 30 minutes as shown in Fig 1.

Fig 1

PART-1

EXCESS
METAL

FINZZHDH1

+  Drill @3 mm relief hole in part ‘B’

« Chaindrill, chip, remove the excess metal in part ‘B’
and file to size and shape as shown in Fig 2.

+ Check the size with vernier caliper and angles with
vernier bevel protector.

+ Finishfile on part 1 and 2 and de-burr in all corners.

Fig2 /— EXCESS METAL
.

— RELIEF
HOLE

PART-2

[N— CHAIN DRILL HOLES

FIN2280H2

Match part 1 and 2 as shown Fig 3.

Apply a little oil and perserve it for evaluation.

Figa

PART-1

PART-2

MATCH PART 182

FIN2280H3
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Capital Goods & Manufacturing Exercise 1.6.81
Fitter - Fitting Assembly

File internal angles 30 minutes accuracy open, angular fit

Objectives: At the end of this exercise you shall be able to

» file surfaces parallel and square within an accuracy of * 0.04 mm

* mark dimension and angular lines as per drawing

» file flat and angular surfaces as per drawing

» check the angle using vernier bevel protector to an accuracy of 30 minutes
» fit angular surfaces as per drawing, finish and de-burr.

PART 1
74
@A3-2 RELIEF
HOLES —
\
| D e O .
=
[Te] & a
(3] <, Q?
9
50 12
PART 2

& 2, S

e . S L . - O . -0 S | | S

= 5 /‘ \ n i=ce]

@3-2 RELIEF | —|
HOLES — |
8.
50 12
74
2 501SF10-80 - Fe310 - 182 1.8.81
NO.OFF STCCK SIZE SEMI-PRODUCT MATERIAL PRGQJECT NC. PART NO. EX. NO.
TCOLERANCE
BRALE: 1 FILE INTERNAL ANGLES 30 MINUTES ACCURACY e | e
OPEN , ANGULAR FIT
E- CODE NO: FI2ON16B81E1
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Job Sequence

+ Checkthe raw material size.

+ File part 1 and 2 to over all size 74 x 47 x 9 mm
maintaining flat and squareness.

« Apply marking media on the surface and mark
dimension lines on part 1 and 2 as per job drawing.

+ Punch witness marks on part 1 and 2.
e Drill & 3 mm relief holes in part 1 and 2.

+ Hacksaw and remove the excess metal in part 1 and
file the cut portion to size and shape maintaining the
accuracy + 0.04 mmand angles 30 minutes as shown
in Fig 1.

Fig 2 EXCESS METAL
CHAIN DRILL
HOLES |
(@)
| _RELIEF
RELIEF __{ HOLE
HOLE PART2

FIN2281H2

Match part 1 and 2 as shown in Fig 3.

Apply a little oil and preserve it for evaluation.

Fig 1

EXCESS
METAL —|

PART-1
— RELIEF
HOLE

FINZ2B1H1

+  Chaindrill, chip, hacksaw and remove the excess metal
in part 2 and file to size and shape as shown in Fig 2.

+ Check the size with vernier caliper and angles with
vernier bevel protector.

Fig 3

PART-1

PART-2

MATCH PART 132

FINZ281H3
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Capital Goods & Manufacturing

Fitter - Fitting Assembly

Exercise 1.6.82

Make sliding fit with angles other than 90°

Objectives: At the end of this exercise you shall be able to
» file and finish flat and angular surfaces within an accuracy of £ 0.04 mm and * 30 minutes
» mark and drill holes as per drawing

+ cut internal thread to assemble countersink screws

» prepare and assemble components using screws and dowel pins
» assemble components to achieve sliding fit with angular mating surfaces.

[=o)

MAKE SLIDING FIT WITH ANGLES

OTHER THAN 90°

| |
[ |
| 1
| 1
. 7/t
SECTION-XX |
2 AMS5-151S:1365 CSK SCREW 3ocB 6
4 4HBx2015:2383 CYLINDRICAL PIN 40CB 5
q 35ISF12-85 SLIDING PLATE Fe310
2 25|SF12-85 sE| DEEU EPEELADTE Fealo 283
1 65ISF12-85 BASE PLATE Fe310 = 1 1.6.82
NOQ.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
TCLERANCE
SCALE NTS +0.04 mm TIME:

CODE NO: FI20N1682E1
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PART-1 NE o
BASE PLATE
04{-4 HOLES MS5 - 2 TAPPED HOLES 6mm Deep
o =
[T} ~r
bbb
(o)
25 15
50 |
80 !
‘ PART-4
o i i | ii H | i i | SLIDING PLATE
[ | Il |
PART-283
BEVELED SIDE PLATE
10
@4H7-2 HOLES AmS - 1S:3406 3
R . Jd o o
0 \@ L | » 3
= Py B
/ - | B v A ot
& @ —\—?
25 15
30
50
20
| NG
T T 57 YA
L] siol L] @, & e
7
SCALE 1:1 DEVIATIONS TIME

=

BASE PLATE & BEVELED SIDE PLATES

CODE NO. FI20N1882E2
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Job Sequence

Check the raw material for its size.

File the material of part 1, 2, 3 and 4 to over all sizes
maintaining the accuracy of £ 0.04 mm.

Apply marking media on part 1, 2, 3 and 4 surfaces
and mark lines as per drawing.

Punch withess marks.

Hacksaw and file in part 2, 3 and 4 and file to size and
shape as per job drawings.

Assemble and clamp part 1,2, 3 and 4 together in drilling
machine table with parallel clamps as shown in Fig 1.

Fig 1

PARALLEL CLAMP

PART 2

’

PARALLEL CLAMP

FIN2282H1
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Fix & 3.8 mm drill in drilling machine spindle through
drill chuck and drill through hole.

Fix @ 4 mm hand reamer in tap wrench and ream the

drilled hole to fix & 4 mm dowel pin without disturbing
the assembly setting.

Clean the reamed hole and insert @ 4 mm dowel pin.

Similarly, drill other dowel pin holes cne by one and
ream the drilled hole one by one and fix the dowel pins
without disturbing the assembly.

Fix & 4.2 mm drill in drilling machine spindle through
drill chuck and drill holes for cutting internal thread to
fix counter sink screws in assembly without disturbing
the setting.

Separate the assembly parts 1,2 3 and 4 and chamfer
the tapping holes both ends in part 1 using countersink
tool.

+ Dirill free hole @ 5.5 mm for CSK screw inpart 2 and 3.

+ Counter sink the drilled holes to seat the counter sink
head screws in part 2 and 3.

« Holdthe part 1 in bench vice.
+ Cutinternal thread using M5 hand tap and tap wrench.
« Cleanthe threads with out burrs.

+ Cutandfileinpart 2, 3 and 4 to size and shape as per
jobdrawing and check the size with vernier caliper and
angles with vernier bevel protractor.

+ Assemble part 1,2,3 and 4 as per job drawing along
with dowel pins and counter sink screws.

+ Fitand slide part 4 inthe assembly as shown in Fig 2.

Fig2

4+
@

|
|
|
} &
|
|
|
|

5 (&
e

SECTION=-XX

\\W 77

FINZ2B2H2

+ Disassemble all the parts from assembly.

« Finishfile onpart1,2,3 and 4 and remove burrsin all
the corners of the job.

+ Re-assemble all the parts together as per job drawing.

+  Apply a little oil and preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.6.83
Fitter - Fitting Assembly

Scrap on flat surfaces, curved surfaces and parallel surfaces and test

Objectives: At the end of this exercise you shall be able to

» file surfaces flat and square to the accuracy of * 0.04 mm

» find high spots on flat and curved surfaces using prussian blue
» scrap on flat, curved surfaces and test.

TASK-1
8
- 10
R30
TASK-2
g
90 18
1 100I1SF12-100 —e= 1685 Fe310 - TASK-1 1.6.83
1 1001SF20-50 —= 1,685 Fel10 = TASK-2 1.8.83
NO.COFF STOCK SIZE SEMI|-PRODUCT MATERIAL FROJECT NO, PART NO. EX. NO,
SENEs SCRAP ON FLAT SURFACES , CURVED SURFACES SERERANGE et IR
@ AND PARALLEL SURFACES AND TEST
E CODE NC. FI20N1683E1
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Job Sequence

TASK 1. Scraping on flat surface

Check the raw material for its size.

File metal to size 96x96x10 mm maintaining flatness
and squareness.

Check the size with vernier caliper.
Cleanthe surface plate with soft cloth.
Apply prussion blue evenly on the surface plate.

Place the job on surface plate and move slightly forward
and backward

Take the job from surface plate and notice the blue
spotted marks on the flat surface.

Hold the job in bench vice

Scrap and remove the high spots on the flat surface of
the job using flat scraper Fig1.

Wipe off the scraped surface with soft cloth to remove
burrs.

Again, place the scraped surface on prussion blue
applied surface and move forward and backward and
notice the high spot marks.

Fig 1

FLAT SCRAPER
HIGH SPOTS

WORK PIECE

FIN22B3H1

Repeat the scraping process untill the prussion blue
spotted marks spread over the entire surface of the
job.

Wipe off the scraped surface with soft cloth.

Apply thin coat of oil and pressure it for evaluation.

TASK 2: Scraping on curved surface

Check the raw material for its size.

File metal to size 90x48x18 mm maintaining flatness
and squareness.

Check the size with vernier caliper.

Apply marking media, mark and punch as shown in
Fig 1.

Fig 1

™~ WITNESS MARKS

FINZZB3N
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Chain drill holes remove excess material as shown in
Fig 2.

Cut and remove the hatched portion of chain drilled
holes excess metal using web chisel and ball pein
hammer as shown in Fig 3.

; EXCESS METAL
Fig 2
[™— CHAIN DRILL HOLES
| ™~ WITNESS MARKS
]
2
¥
2
'™
Fig 3

FINZ28313
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+ File curved surface with half round file and check the
curved profile with template.

+ Hold the round test bar & 60 mm in bench vice along
with aluminium vice clamps.

» Apply thin coat of prussion blue on the one end of
cylindrical surface of test bar.

« Place the curved surface of the job on prussion blue
applied test bar and rotate back and forth.

+ Notice the blue spotted marks on curved surface.

* Holdthe job in bench vice.

Skill sequence

Scraping curved surfaces

+ Scrap and remove the high spots on the curved profile
surface using half round scraper.

+  Wipe off the scraped surface with soft cloth to remove
burrs.

+ Again, apply prussicn blue on the test bar and place
the curved scrapped surface on test bar and rotate back
andforth.

+ Repeat the scrapping process until the prussion blue
spotted marks spread over the entire curved surface of
the job.

+  Wipe off the scraped surface with soft cloth.

« Apply thin coat of cil and preserve it for evaluation.

Objective: This shall help you to
» scrap and test curved surfaces.

A half round scraper is the most suitable scraper for
scraping curved surfaces. This method of scraping differs
from that of flat scraping.

Method

For scraping curved surfaces the handle is held by hand
in such a way as to facilitate the movement of the scraper
inthe required direction (Fig 1)

Fig 1

FIN2283J1

Pressure is exerted with the other hand on the shank for
cutting.

Rough scraping will need excessive pressure with longer
strokes.

For fine scraping, pressure is reduced and the stroke length
also becomes shorter.

Cutting action takes place both on forward and return
strokes. (Fig 2)

Fig 2

N

FIN2283.2

During the forward movement one cutting edge acts, and
on the return stroke, the other cutting edge acts.

After each pass, change the direction of cutting. This
ensures a uniform surface. (Figs 3 & 4)

Fig 3

e

FINZ283)3

Fig 4

Uo

FIN2283J4
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Use a master bar to check the correctness of the surface
being scraped. (Fig 5)

Apply a thin coating of Prussion blue on the

master bar to locate the high spots.

Sharpening a flat scraper

Fig5

FINZZBAIS

Objective: This shall help you to
» sharpen a flat scraper by grinding and honing.

Flat scrapers are sharpened by grinding the cutting edge
and honing both faces.

To avoid overheating while grinding, use wet wheel grinding
or ensure that there is a cooling arrangement for the
pedestal/bench grinder.

Select a grinding wheel with fine grain. (Fig 1)

Fig 1

FINZ283K1

Soft grade aluminium oxide grinding wheel with large
diameter gives best results.

Move the scraper in an arc to provide a slightly concave
surface on the cutting edge. (Fig 3)

GRINDING WHEEL

FIN2283K3

If the scraper is carbide-tipped use silicon carbide
or diamond wheels. (Fig 4)

The cutting edges sharpened by grinding should be honed.
Honing removes grinding marks and provides keen cutting
edges.

Check for gap between the work-rest and the
grinding wheel, and adjust, if necessary.

Fig 4

CEMENTED CARBIDE TIP SCRAFPER

FIN228314

For grinding the cutting edges, hold the scraper horizontal
and flat on the tool rest. (Fig 2)

Fig 2
ENLARGED VIEW OF CONCAVE END

-
pu N

GRINDING WHEEL

a-

FINZ2832

Use a fine grade aluminium oxide oilstone for honing.
While honing use a lubricant.

Mix light mineral oil with kerosene for preparing the
lubricant.

Hone the faces first with a movement as shown in Fig &.

Then hone the cutting end by placing the scraper in an
upright position on the oilstone with a rocking movement.
(Figs6and 7)

What should be the cutting angle? It should be
- for rough scraping - 60°

- forfinal scraping - 90°.

276 C G & M: Fitter (NSQF Revised 2022) Exercise 1.6.83



Fig 5

i

Fig7?

FINZZB3T

Sharpening half round scrapers

Figé

FINZ2B3KE

Objective: This shall help you to
¢ sharpen a half round scraper.

Scrapers are usually re-sharpened on oilstones. When
cutting edges are badly damaged, they are ground on
pedestal grinders.

Sharpening half round scrapers

Half round scrapers have two cutting edges on the rounded
back. (Fig1)

Fig 1

UTTING EDGES

FINZZB3U1

The cutting edges are formed by the bottom surface, and
the flat surfaces are ground on the rounded back of the
scraper. (Fig 2)

Fig 2

CUTTING ANGLE
(BETWEEN 45° AND 65%)

FIN2283U2

SECTION OF HALF - ROUND SCRAPER

Grind the bottom surfaces with a slight curve. This helps
the cutting edges to make point contact on the surfaces
being scraped. (Fig 3)

Fig 3 : :

7

FINZZB3LI

Rub the bottom surface with a rocking motion on the oli
stone for re-sharpening. (Fig 4)

Fig 4

FINZ283LM

When the cutting edge is blunt it can be re-sharpened by
grinding the bottom surface.

As far as possible avoid grinding of the edges.
{Flat surface ground on the rounded back.)
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Capital Goods & Manufacturing Exercise 1.6.84

Fitter - Fitting Assembly

Make and assemble, sliding flats, plain surfaces

Objectives: At the end of this exercise you shall be able to

» file surfaces to flat and square to the accuracy of £ 0.04 mm
» mark dimension lines as per drawing

= prepare all the parts as per drawing

drill dowel pin holes, counter sink screw holes

» assemble and slide flat in plain surfaces.

ASSEMBLY

BASE PLATE
M5 - 2 TAPPED HOLES

wanEEP W
I\

X Qda——ﬁav-—é—

25 (15

PART-1

P4H7-4 HOLES

+ % +
+ &+
—

N

AN~ ﬁ\\\\\\\\\%@

SECTION-XX

PART-A4 SLIDING FLAT

PART -2&3 SIDE PLATE
\B4H7-2 HOLES

/CSK Am5 - 18:3406 @
I N -]
25 158 e
. % | o
| | |
. i i =
] f i
&2 80
] 24-20 DOWEL PIN & - 5
1 65 ISF 12-32 SLIDING FLAT Fe310 4
2 20 ISF 12-85 SIDE PLATE Fe310 283
1 65 ISF 12-85 BASE PLATE Fe310 1 1.6.84
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NC.
RCAE s TOLERANCE 0.04mm | TIME:
SLIDING FIT
«E CODE NO. FI20N1884E1
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Job Sequence

+ Check the raw material for its size.

« Filejobfor part 1,2 3 and 4 to size and shape as per
drawing.

*  Apply marking media on part 2 and 3 and mark to locate
the dowel pin holes, countersink screw holes as per
drawing.

+  Assemble and clamppart1,2 3 and 4 together indrilling
machine table with parallel clamps as shown in Fig 1.

Fig 1

PARALLEL CLAMP St

FIN2284H1

« Fix @ 3.8 mm drill in drilling machine spindle through
drill chuck and drill through hole.

+ Fix @ 4 mm hand reamer intap wrench and ream the

drilled hole to fix @ 4 mmdowel pin without disturbing
the assembly setting.

+ Clean the reamed hole and insert & 4 mm dowel pin.

+  Similarly, drill holes for other 3 dowel pin holes one by
one and ream the drilled holes one by one and fix the
dowel pins without disturbing the assembly.

+ Fix @ 4.2 mm drill in drilling machine spindle through
drill chuck and drill holes for tap drill holes for fixing
counter sink screws in assembly without disturbing
the setting.

Separate the assembly parts 1,2 3,4 and chamfer the
tapping holes both ends in part 1 using countersink
tool.

Hold part 1 in bench vice.

Drill free hole & 5.5 for countersink screw on part 2and
3 and countersink the hole to seat ountersink head
SCrew .

Cut internal thread using M3 hand tap and tap wrench.
Clean the thread without burrs

Assemble part 1, 2,3 and 4 as per job drawing along
with dowel pins and countersink screws.

Fit and slide part 4 in the assembly as shown in Fig 2.

Fig2 ASSEMBLY

-]+
2| e
b0 |+

DN

SECTION-XX

/4
AW

FINZ284H2

Disassembile all the parts from assembly.

Finish file on the surface of part 1,2 3,4 and remove
burrs in the corners of the job.

Re-assemble all the parts together as per job drawing.

Apply thinfilm of il and preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.6.85
Fitter - Fitting Assembly

Check for blue match of bearing surfaces - both flat and curved surfaces by
whit worth method

Objectives: Atthe end of this exercise you shall be able to

* apply prussion blue on surface plate and cylindrical test bar

» check the blue match of high spots on flat surface using surface plate
» check the blue match of high spots on curved surface using test bar.

TASK-1

BLUE MATH — |-~ BLUE MATH

10
TASK-2
R30
BLUE MATH
3 CLE S —
90 18
Job Sequence
TASK 1: Checking blue math on flat surface
+ Use exercise no:1-6-83 Task 1 job for this exercise. + Place the job on the surface plate
» Clean the surface plate with soft cloth. + Move slightly forward and backward and notice the
: blue match spreaded over entire the flat surface.

+ Apply prussion blue evenly on the surface plate.
TASK 2: Checking blue math on curved surface
+ Use exercise no: 1-6-83 Task 2 job exercise. + Apply prussion blue evenly onthe curvature of the

test bar.

+ Place the curved surface of the job on test bar and
rotate slightly on back and forth.

+ Clean the cylindrical test bar with soft cloth.

+ Holdthe test bar in bench vice along with aluminium

vice clamp.
« Notice the blue match spreaded cver the entire
curved surface.
1683 - s - TASK-1 1.6.85
n 1683 ——— = = TASK-2 1685
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS CHECK FOR BLUE MATH OF BEARING SURFACES-BOTH | - ANCE s0.04mm | TME
‘E @ FLAT AND CURVED SURFACES BY WHIT WORTH METHOD
CODE NO. FI20N1885E1
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Capital Goods & Manufacturing
Fitter - Fitting Assembly

Exercise 1.6.86

File and fit combined radius and angular surface (accuracy * 0.5 mm) angular
and radius fit

Objectives: At the end of this exercise you shall be able to

+ file flat and parallel surface to an accuracy of £ 0.04 mm
mark dimension lines as per drawing

chain drill, chip to remove excess material

file dovetail and curved profile as per drawing and check the angles with vernier bevel protractor and curved

surface with template

fit combined radius and angular surface.

PART - A bl |
©3-2 RELIEF HOLES
3 S N s —
2, | $
o 1
" |
i 9
50
74
R87
PART - B @3-2 RELIEF HOLES
|
8 O
| o — — —
o S I =i
) |
|
T 9
74
1 75I8F 10-55 Fe310 B 1.6.88
1 75 ISF 10-65 Fad10 A 1.6.86
NC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NOC. FART NO. EX. NO.
EREE il FILE AND FIT COMBINED RADIUS AND ANGULAR Vel il

O

SURFACE (ACCURACY+0.5mm),
ANGULAR AND RADIUS FIT

CODE NO FIZ0N1886E1
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Job Sequence

PART A
+ Check the raw metal size using steel rule.

+ File andfinish to overall size of 74x60x2 mm maintaining
parallelism, perpendicularity and to the accuracy of +
0.04 mm

+ Check the size with vernier caliper.

*  Apply marking media, mark as per drawing and punch
withess marks as shown in Fig 1.

Fig 1 Ret

FIN228BH1

+ Dirill relief holes @3 mm as shown Fig 2.

+ Hacksaw and remove the hatched portion of excess
metal in one side as shown in Fig 2.

Fig 2

- RELIEF HOLES

EXCESS METAL

FINZZBBHZ

PART B

+ Fileandfinish to overall size of 74x50x2 mm maintaining
parallelism and perpendicularity and to the accuracy
of £0.04 mm.

» Check the size with vernier caliper.

+  Apply marking media, mark as per drawing and punch
withess marks as shown in Fig 5.

i EXCESS METAL
Fig & 74

& %, 22

— R&7

F
&
\\ /

FIN2286HS

» File to size maintaining accuracy of + 0.04 mm for
linear dimension and 30 minutes accuracy for angular
dimension.

+ Checkthe size with vernier caliper and angle with vernier
bevel protector.

«  Similarly, cut and remove excess metal in other side
and file to size and shape as shown in Fig 3.

Fig3 EXGESS METAL

.

-EXCESS METAL

FINZZBBHI

+ Cut and remove the excess metal in curvature sicle
and file curved profile to size and shape as shown in
Fig 4.

+ Check the curved profile with template.

Fig4

FIN22BEH4

« Drill relief holes @ 3 mm and drill chain drill holes to
remove excess metal as shown Fig 6.

Fig 6 EXCESS METAL

—RELIEF HOLE

e CHAIN DRILL
/// e

‘*\\

FINZ2BEHE

+ Hacksaw, chip and remove the hatched portion of
excess metal and File the chipped portion to size and
shape as shown in Fig 7.
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Fig7

+ Check the curved profile with template.
« Match part Aand B as shown in Fig 10 and 11

caorners.

+ Finish file in part A,B and remove the burrs in all the

Fig10

FINZ28BHT

Hacksaw and remove the hatched portion of excess
metal on curved surface shown in Fig 8.

|

Fig8

Y

MATCH PART ASB

FIN228GHA

]

Fig 11

FINZ2BEHB

File the curved portion to size and shape as shown in

Fig 9.

FigQ

\_/
\—/

MATCH FART A&B

FINZ286H9

FINZ2EGHB

» Apply alittle oil and preserve it for evaluation
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Capital Goods & Manufacturing Exercise 1.6.87
Fitter - Fitting Assembly

Locate accurate holes and make accurate hole for stud fit

Objectives: At the end of this exercise you shall be able to

» file surfaces flat and square

» determine tap drill size for tapping hole and drill the hole
* cut M10 internal thread using tap with wrench

» fit stud in the threaded hole.

M10 TAPPED HOLE
== ——1—=
) |
48 9
NOTE: USE EX NO: 2.1.60 STUD FOR FIT + Cleanthe thread to remove the burrs.
» Checkthe thread with screw pitch gauge.
Job Sequence + Fit stud in the threaded hole Fig 1.
+ Check the raw material for its size. * Use the stud in Ex No. 1.5.69 TASK 1
+  File metal to size 48x48x9 mm maintaining flatness * Apply alittle oil and preserve it for evaluation
and squareness.
+ Checkthe size with vernier caliper. Fig 1

+ Mark drill hole at the centre of the job as per drawing.

+ Determine the tap drill size for M10 tap.

+ Holdjobin bench vice

M10 STUD SCREWED

+ Fix centre drill in drill chuck and drill centre drilling INTO BASE PLATE

to locate the drill hole centre.

+  Similarly, fix @ 6 mm drill and drill pilot hole.
+  Fix@ 8.5 mm drill and drill through hole for tapping.

+ Chamfer on both ends of the drilled hole using
countersink tool.

+ Holdthe jobin bench vice.
STUD EX NO: 2.189

+ Cut M10 internal thread using hand tap and tap

FINZZBTH1

wrench. BASE PLATE EX NO: 22.87
1 50 ISF 10-50 - Fe310 - - 1.6.87
NO.CFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 111 TCLERANCE #0.04mm | TIME:
LOCATE ACCURATE HOLES & MAKE ACCURATE HOLE

E @ FOR STUD FIT CODENO. FI20N1687E1

284



Capital Goods & Manufacturing Exercise 1.6.88

Fitter - Fitting Assembly

Fasten mechanical components/sub-assemblies together using screws,
bolts and collars using hand tools

Objectives: At the end of this exercise you shall be able to
+ file surface flat and square

» mark drill holes as per drawing

» cut M6 internal thread using hand tap and tap wrench
» assemble together all the parts as per drawing.

FaRls PART-1 60

20

PART4

M10x1.5-2 —
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|
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1 1.5.89 PART-2 ~=— Fe310 3
1 25 I1SF15-25 Fe310 2
1 1588 = Fe310 1 1.6.88
NO.COFF 8TOCK SIZE SEMI-PRODUCT MATERIAL FPRGJECT NO. PART NO. EX. NC.
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TOGETHER USING SCREWS,BOLTS AND
E @ COLLARS USING HAND TOOLS CODENO. F20N1838E1

285




Job Sequence

Use Ex: No 2.1.68 for part 1 and Ex.No 2.1.69 part 2
for part 3.

Prepare collar: (Part 2)

Check the raw material size.
File flathess and squareness

Mark in collar as per job drawing and punch the hole
centre and the outer circumference of collar.

Drill the centre of hole @ 10.5 mm and chamfer sink
the drilled hole both sides.

Hold the jobin bench vice and file the circumference of
collar to @ 22 mm and thickness 14mm. Fig 1

Fig 1

@22 | 2105

M8 TAPPED HOLE

14

FI20M1288H1

286

Check the size with vernier caliper.
Cleanthe parts 1,2 and 3.

Assemble the parts 1 and 2 using hexagonal bolt and
tighten the bolt using suitable double ended spanner/
ring spanner.

Mark the tap drill hole centre on middle of the collar as
shown in job drawing

Setthe assembly in drilling machine table using suitable
clamping device.

Make drill hole collar & 5.2 mm for M6 tap and drill
upto opening of ID 10.5mm in hexagonal bolt as shown
in job drawing.

Separate the parts 1,2, and 3.

Fix counter sink tool in drilling machine and chamfer
the @ 5.2 mm drilled hole.

Hold the collar in bench vice
Cut M& internal thread using hand tap and tap wrench.

Re-assemble the parts 1,2 and 3 and tighten the
hexagon bolt using suitable double ended spanner /
ring spanner.

Screw the round head slotted screw in collar as shown
job drawing and make it tight using suitable screw driver
and complete the sub-assemblies.

Apply thin coat of oil and preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.6.89
Fitter - Fitting Assembly

Make sliding fits assembly with parallel and angular mating surface

Objectives: At the end of this exercise you shall be able to

file surface flat and parallel to the accuracy of £ 0.04 mm

mark dimension lines as per drawing

file and prepare all the parts for assembly

drill holes for dowel pins and countersink screws

assemble components using dowel pins and counter sink screws
fit and slide the angular mating surface, finish and de-burr.

ASSEMBLY
7
| - ®

4 4h8 x 14 18:2383 CYLINDRICAL PIN Std E 6

2 AM4 x 14 |1S:1365 CSK HEAD SCREW Std - 5

1 80ISF8 - 80 - Fe310 - 4

2 40ISF8 - 42 - Fe310 - 283

1 B0ISF8 - 80 - Fe310 - 1 1.6.89
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.

BCALE 1:1 DEVIATIONS: +0.0dmm | TIME :

MAKE SLIDING FITS ASSEMBLY WITH PARALLEL
E @ AND ANGULAR MATING SURFACE.(+0.04mm)
CODE NO. FI20N1689E1

287



PART-1 BASE PLATE

4 x BAH7
8 /

: &=
w
2xM4—/

8]
oo S EEIEOC

19

| |
| | =
| | ~
[ [
PART-4 SLIDING PLATE
PART-28&3 SIDE PLATES
I 39 |
| 8 H7
An|4-IS:3406\
@¢ 3 = ||
el
e L/
2 NN I ‘P&
8 ! 13 7.5
! s ! - 75
SCALE 1:1 TOLERANCE TIME
BASE PLATE

=6

CODE NO. FI20N1689E2

288

C G & M: Fitter (NSQF Revised 2022) Exercise 1.6.89




Job Sequence

Check the raw material for its size.

File the materials for part 1,2,3 and 4 to overall sizes
maintaining the accuracy +0.04 mm.

apply marking media on part 2,3 and 4 and mark linear
dimensional lines with vernier height gauge and angular
lines with vernier bevel protector.

Punch witness marks on part 2,3 and 4.

Punch on drill hole marks for dowel pins and counter
sink screws assembly using centre punch.

Cut and remove the excess metal from part 2,3,4 and
file to size and shape as per job drawing and check
the size with vernier caliper and angles with vernier
bevel protractor. (Fig 1)

Ff: _ g ”'ET"; W////////lf’
4
A

EXCESS METAL

FIN2289H1

Assemble and clamp part 1,2 and 3 together ina drilling
machine table with parallel clamps as shown in Fig 2.

Fix & 3.8 mm drill in drilling machine spindle through
drill chuck and drill through holes for dowel pin
assembly.

Fix @ 4 mm hand reamer with tap wrench and ream
the drilled hole to fix & 4 mm dowel pins without
disturbing the assembly setting.

Clean the reamed hole with soft cloth and insert
@ 4 mm dowel pin.

Similarly, drill for other dowel pin holes one by ocne and
ream drilled holes to fix @ 4 mm, 3 dowel pins, ohe by
one without disturbing the assembly setting.

Flg 2 PARALLEL CLAMP

FINZ289H2

Determine tap drill size for M4 internal thread

Fix @ 3.3 mm drill in drilling machine spindle through
drill chuck and drill tap drill two holes as shown in job
drawing.

Seperate the assembly part 1,2, 3 and 4.

Fix counter sink tool in drilling machine and chamfer in
both ends of drilled holes to cut internal thread in
part 1.

Hold the part 1 in bench vice and cut internal thread
using M4 tap and tap wrench.

Fix counter sink tool and counter sink the drilled holes
in part 2 and 3 to seat the counter sink head screws
and drill a clearance hole for M4 counter sink screws.

Finishfile onpart 1,2, 3, 4and remove burrs in all corners
of the job and assemble the parts all together using
dowel pins, counter sink screws as shown in job
drawing.

Apply a thin coat of cil and preserve it for evaluation.
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Capital Goods & Manufacturing Exercise 1.7.90
Fitter - Turning

Lathe operations

Objective: At the end of this exercise you shall be able to
» record the different lathe operations in table 1.

Fig 2

FI20N1780H1

Note: Instructor shall demonstrate to the
trainees regarding the different lathe operation
performed in lathe.

Record the lathe operations in Table 1

TABLE1
Fig.No. Name of the operation
1
2
3
4
5
6
7

Get it verified by your instructor.
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Capital Goods & Manufacturing Exercise 1.7.91
Fitter - Turning

True job on four jaw chuck using knife tool

Objectives: At the end of this exercise you shall be able to
» set the round rod/job in four jaw chuck
» true the round rod/job using knife tool.

ROUND ROD
T
KNIFE TOOL
=
a
=
8
TS
Job Sequence
+ Openone jaw by chuck key. +  Checkthe job trueness by knife tool.
« Turnthe chuck and open the opposite jaw « Tighten all the jaws.
+  Openall jour jaws approximately more than job diameter + Checkthe t_rgenes_s of th_e job by rotating the chuck in
e neutral position using knife tool.
. Make jaws close and hold the job + Knife tool should touch the job evenly.
+ Checkonce again for the true running of the job.
Skill Sequence
Truing work in a four jaw chuck with the help of a surface gauge
Objective: This shall help you to
» true a round rod in a four jaw independent chuck with the help of a surface gauge.
If truing is not done before turning, the following will be the For the same depth more metal will be removed from the
results. out of centre portion.
Uneven load on the cutting toal. Surface turned may not be cylindrical.

291



During truing
Keep the main spindle in a neutral position.

Measure the job diameter with an outside caliper orwith a
steel rule. (Fig1)

Fig 1

FIZON1381.J1

Position the four jaws of the independent chuck, equidistant
from the centre. The distance between the inner face of
the opposite jaws is equal to the diameter of the work.

(Fig2)

Fig 2

FIZ0N1381.J2

Open the adjacent jaws sufficiently enough to insert the
work. (Fig 3)

Fix the knife tool on the bed-ways close to the chuck.

Adjust the tool to make its tip move close to the top or
side portion of the work with a minimum gap.

Rotate the chuck by hand and observe the gap between
the tool and work surface forthe position of the two opposite
jaws.

Open the jaw slightly where the gap is more, and tighten
the opposite jaw. (Fig 4).

Fig4 4

WORK
CENTRE LINE

MACHINE
CENTRE LINE

FI20N1391J4

Repeat until the gap is the same. (Fig 5)

Fig 5

FI20N1391J5

Fig 3

FI20N1391J3

Place the work inside the chuck, keeping sufficient portion
outside the chuck for turning, and tighten the two adjacent
jaws, enoughto grip the work.

Repeat the above sequences for the other set of opposite
jaws.

Bring the tool point tip closer to the work surface.
Rotate the chuck by hand and observe the gap.

Engage the spindle levers at about 250 rpm and run the
machine.

Touch the tool point on the job.
If the line on the job is uniform tighten the jaw.
Repeat till a uniform line is formed.

Finally, tighten the opposite jaws with the same amount
of pressure.

Check once again for the true running of the work.
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Capital Goods & Manufacturing Exercise 1.7.92
Fitter - Turning

Face both the ends for holding between centres

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck

» setthe tool on the tool post

» face the job

* measure the length with vernier caliper.

240
I
250 |
Job Sequence
+  Checkthe raw material for its size. * Reverse the job, clamp it in the chuck and true it
again.
+ Holdthejobinafour-jaw independent chuck with 25 :
mm overhang and true it. + Set the spindle speed closer to 318 revolution per
minute.

+ Setthe R.H. facing tool in the tool post.

+ Facethe length upto the half punch mark level and
+ Setthe R.P.M.

maintain 250 mm long.
+ Face one end of the work. + deburr and check the job.

+ Markthe job250mm longand punchwitness marks
onthe circumference.

1 40 X 260 — = 1783 Fe310 - - 1.7.92
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS DEVIATIONS : £ 0.04mm| TIME :
FACE BOTH THE ENDS FOR HOLDING

E @ BETWEEN CENTERS
CODE NO.  FI20N1792E1
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Skill Sequence

Finish-facing the work with a right hand facing tool

Objective: This shall help you to

» finish-facing the work using a right hand facing tool.

When more metal is to be removed on the face of work, we
prefer to do rough facing by an L.H. facing tool ora L. H.
roughing tool, feeding the tool from the periphery of the
work towards the centre. Finish-facing is done to get a
bettersurface finish onthe face of the work by removingthe
roughfacing. The normal R.H. facingtool, havingitscutting
edge straight, may be kept slightly inclined to the face of
thework during facing. Atool, havingits cutting edge itself
ground at an angle, may be used. (Fig 1)

Fig 1

TOOL TIP

SIDE CUTTING EDGE

—

FIN2362H1

The procedure of the finish-facing the workwith such a tool
is given in sequence below.

Hold the tool in the tool post to the correct centre height
with its axis at right angles to the axis of the work and with
aminimum overhang.

Set the machine to about 500 rpm. (Calculate the spindle
speed by choosing the recommended cutting speed for
finish-facing and the mean diameter of the work).

Start the machine andtouchthe tool point to the work-face
by moving cross slide and carriage movement. Move the
tool away from the work (Fig 2a) and set the top slide
graduated collar to zero, eliminating backlash. Lock the
carriage.

Feed the tool about 0.5 mm by the top slide.

Feedthe tool towards the centre of the work by the cross-
slide till the tool point crosses the centre. (Fig. 2b) Move
back the tool to the starting position (Fig. 2a).

Fig 2a

Fig 2b

FIN2392H2

Advance the tool by afurther 0.5 mminside the work by the
top slide.

Engagethe powerfeed (setat0.05 mm/rev.)andallowthe
tool to travel towards the centre of the work, removing the
metal.

Repeatthe sequence until the required amount of material
isremoved.

Observethe finishobtained.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise

1.7.93

Using roughing tool parallel turn £ 0.1 mm

Objectives: At the end of this exercise you shall be able to

* hold the work in lathe chuck

» grind RH turning tool

set the turning tool in tool post

» set the machine spindle speed for turning

» parallel turn the work by hand feed method with various depths of cuts.

236

250

Job sequence

* Holdthe work in four jaw chuck.

+ Grind and fix RH turning tool and turn @36 to
maximum lengthofjobwiththe R.P.M. closeto 318.

« Checkthe diameter by using vernier caliper

+ Chamferthe end 3x45° and deburr.

+ Reverse the job and hold in four jaw chuck.

« Turn the remaining length to &@36 mm by parallel

turning.

+ Chamferthe endanddeburr.

USING ROUGHING TOOL PARALLEL TURN  0.1mm.

1 EX.NO.2.3.82 — 1.7.92 Fe310 - - 1.7.93
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NQ. EX. NC.
SCALE NTS DEVIATIONS : £0.1mm| TIME:

CODE NC. FI20N1793E1
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Skill Sequence

Rough turning tool grinding

Objective: This shall help you to
» grind rough turning tool with various angle.

Rotate the wheel by hand and observe for free rotation.
Check the grinding wheels for true running.
Weargoggles.

Dress the wheels by a wheel dresser.

Adjustthe tool-restto maintaina minimum gapfromthe

Finish grind all the faces on the finishing wheel.
Grind a nose radius of approximately R. 0.4 mm.
Checkthe angleswith a tool angle gauge and template.

Lap the cutting edge with a oilstone.

The top rake (back rake) angle should be kept at 0°.

wheel face to a minimum of 2 to 3 mm.

+ Holdandapplythe side flankofthetooltothe front face Fig 1
of the grinding wheel at 30° to horizontal.

+  Movethetoolleftto rightand vice versatogrind the side
cutting edge angle to cover 2/3rd width of the tool.

« Grind a side clearance angle of 87, the bottom of the
edge touching the wheel first.

110

40

front clearance angle of 5° simultaneously.

+ Rough grind the end cutting edge angle of 30°and the g 1

« Hold the top flank of the tool against the wheel face
inclined at 14°, the rear the side contacting the wheel LHTOOL  SECTIONXX RH.TOOL
first, and grind the side rake angle of 14°.

FIN2383H1

« Ensure that the ground portion is parallel to the side

cutting edge.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.94

Measure the diameter using outside caliper and steel rule

Objectives: At the end of this exercise you shall be able to

» check the diameter using outside caliper
» measure diameter with steel rule.

Job Sequence

+ Holdthe out side caliper

»  Openthe caliper legs approximately more than job

diameter

+ Adjust the outside caliper leg to touch the diameter

TAP GENTLY TO CLOSE THE CALIPER LEGS

+ Adjust the caliper legs to just touch outer diameter
of the job.

+ Repeatthe same procedure in different position of
the job

of the job. + Measure the diameter by using steel rule.
1 — 1793 Fe310 = = 1.7.94
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS

‘E‘ @ AND STEEL RULE

MEASURE THE DIAMETER USING OUTSIDE CALIPER

TOLERENCE: £0.5mm | TIME:

CODE NO: FI20N1794E1
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Skill Sequence

Measuring with outside calipers

Objectives: This shall help you to
» select the right capacity caliper for measurement
» set the sizes both in firm joint and spring calipers

» read the sizes by transferring them to a steel rule or other precision measuring devices as the case may be.

Outside calipers
Select a caliper based on the diameter to be measured.

A 150 mm capacity outside caliper is able to measure
sizes from 0-150 mm.

Open out the jaws of the calipers until they pass clearly
over the diameter to be measured. The work must be
stationary when measuring the sizes. (Fig 1)

Fig 1

OFEN CALIPERS
TO CLEAR WORK

WORK MUST BE STATIONARY

FINZ384H1

Place one point of the leg cver the workpiece and get the
sense of feel of the other point of the leg.

If there is clearance on the other point of the leg, gently
tap the back of one leg of the firm joint calipers so that it
just slips from the external diameter of the workpiece to
give the right sense of “feel'. (Fig 2)

Fig 2

{ooon

TAP GENTLY TO CLOSE CALIPERS

FIN2394H2

Because the accuracy of reading the sizes depends mainly
upon the sense of feel of the user, high care should be
exercised to get the correct feel. (Fig 3)

In the case of spring outside calipers, adjust the screw
nut so that the adjustment of the caliper just slips from
the external diameter of the workpiece to give the right
sense of feel,

Fig 3

WEIGHT OF CALIPERS
SUFFICIENT TO PASS
JAWS OVER THE WORK

JAWS JUST TOUCHING

OBTAINING THE 'FEEL"

FIN2384H3

Whenyou have adjusted the outside caliper for the correct
feel transfer the measurement to a steel rule or any other
precision measuring instrument as the case may be.

Keep the graduated steel rule on a flat surface and hold
the point of one leg firmly against the rule end. (Fig 4)

Fig4
READ MEASURMENT FROM RULE
HOLD JAW FIRMLY
AGAINST RULE END
JAWS PARALLEL WITH
EDGE OF RULE
=
o e
%
CHECKING THE DIMENSION =
S

The point of one leg must be placed over the graduation
so that the point of the other leg is parallel with the edge of
the steel rule.

Record the reading to an accuracy of + 0.5 mm.

In the case of precision measurements, transfer the
measurements over an inside micrometer or vernier caliper.
This measurement will give an accuracy of + 0.01 or £
0.02 mm. Here, the sense of feel of the user is very
important in deciding the reading.
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Capital Goods & Manufacturing

Fitter - Turning

Exercise 1.7.95

Holding job in three jaw chuck

Objective: At the end of this exercise you shall be able to
* hold the job in three jaw chuck.

Fig 1

ROUND ROD

KNIFE TOOL

FIZON1785H1

Job Sequence

+  Check the raw material size.

+  Open the jaws by chuck key

+  Openthe jaws approximately more than job diameter

+ Keepthe job inthe chuck with overhang of 75 mm

+ Tightenthe jaws as required

» Checkthe trueness of the job
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.96

Perform the facing, plain turn, step turn, parting, deburr, chamfer corner,

round the ends, and use form tools

Objectives: Atthe end of this exercise you shall be able to

* hold the work in three jaw chuck
» face the end and plain turning

» step turn job * 0.1 using power feed and a knife tool

» form turning using form tool
» parting off using parting tool

» grind parting tool and make under cut to the required size.

CHAMFER 3X45° 2% 2mm
e ROOVE
/— R3
| N
~ R T E
|| i u i
| 30 32 a0
I 105
20 12
1
4\—-—7 =8
&)
AA
o = FRONT CLEARANCE ANGLE
t [DRBAKE AR RADIUS FORM TOOL
J A o
][
1 250-105 = Fe 310-0 = = 1.7.96
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS PERFORM THE FACING ,PLAIN TURN, STEP TOLERANGE 0.04mm | TIME:
TURN,PARTING,DEBURR, CHAMFER
JEL @ CORNER, ROUND THE ENDS AND USE FORM CODENO. FI20N{708E
TOOLS
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Job Sequence

+ Check the raw material for its size.

+ Hold the job in a 3 jaw chuck keeping about 75mm
outside the chuck.

« Set the tool to the correct centre height.
+ Select and set the correct spindle R.P M.

+ Face one side first and turn the outer diameter to &
45mm for the maximum possible length.

+  Tum & 30 mmx 32 mmlength as shown in job drawing.
« Turn & 25 mm x 30 mm length.

+  Setthe under cut tool, radius tool, to the correct centre
height and hold it rigidly.

« Forma square groove 2 mm depth x 2 mm width at 30
mm and 62mm from the end face.

+ Formaradius 3 mm at @ 25mm x width 30 mm at the
end face.

Skill Sequence

Turning steps of different diameters

Reverse and hold the job at @ 30mm x width 32mm
inside the three jaw chuck keeping about 40mm length
outside the chuck and true the job.

Turn @ 45mm x 40mm length.

Set the 2mm width parting tool to the correct centre
height

Part the job using plunge cut method at & 45 mm x
width 8mm from the end face.

Face the other end to a total length of 92mm.

Set the chamfering tool to the correct centre height.
Chamfer the & 45mm corner to 3x45°.

Remove the sharpedge.

Check the dimensions.

Objectives: This shall help you to

» turn steps of different diameters for definite length on a shaft.

When the width of stepto be turned is more thanthe width
of the tool, itis turned by using a R.H. knife-edge tool.

Holdthe previously turned shaft inthree jaw chuck andtrue
it at both ends (near the chuck and overhanging end).

Holdthe RH Knife-edge tool inthe tool post withits cutting
edge at centre height and at right angle.

Set the machine to 300 r.p.m.

Start the machine and touch the tool tip on the surface of
workto setthe cross-slide graduated collarto zero with the
backlash eliminated. (Fig 1)

Fig 1

+Z

A

FINZ386H1

Withdraw the tool from work and make the cutting edge
contact the face of the work to set the top slide graduated
collar to zero with a backlash eliminated. (Fig.2)

Fig 2

FIN2396H2

Position the tool tip near the edge of the work. (Fig.3)

Fig 3

FIN2396H3
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Give a depth of cut to turn steps progressively. (Fig.4) Fig4

Advance the tool axially to the required length by rotating

the top slide hand wheel.

(The rotation of the top slide hand wheel should be

continuous and uniformtillthe reguired length is reached).

Restrict the depth of cut to a maximum of 3 mm for each

cut.

Repeat the depth of cuts till the required diameter is

reached.

Keep the carriage in the locked position. %
Corner forming tool

Objective: This shall help you to

= grind the corner forming tool.

Procedure for grinding corner forming tool (for external :

operation). Fig 2 @RINDING WHEEL
Set the pedestal grinder for tool grinding.

Weargoggles.

Dressroughwheel, grindthe tocl approximately to a depth

of 10.00 mm, maintaining a wall thickness of 3 to 4 mm.

(Fig1)

Fig 1 ZITEMPLATE E
8
£

Fig 3

TOOL

y

FIN2386X1

Prepare a template out of M.S. sheet to check positional
accuracy. (Fig 2)

Now dress smoother wheel to form 2R at the corner.
Carborundum dresser is used to form corner radius.
Check the dressed wheel with template.

Grind4°- 6°frontclearance angle atthefrontand 3°- 4°side
clearance. (Fig.3)

Parting off operation

Ly, T

R

FINZ308X3

Remove the step and form 2R and check with template.
Deburr with oil stone.

No rake angle is given.

Objectives: This shall help you to

» set the parting off tool in the machine to the correct centre height

» follow the correct procedure while parting off
» observe certain precautions while parting off.

Parting off operation

Parting off or cutting off is the operation of severing a
finished part from the rough or finished stock.

Setting of parting tool

Set the parting tool exactly on the centre with as little back
rake as possible. (Fig 1)
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Fig 1

FIN2396Y1

CORRECT CUTTING EDGE POSITION

Adjust the parting off tool so that it extends one half the
diameterof the work plus about 3mmfor clearance from the
tool-holder (Fig 2)

Fig 4

PARTING TOOL POSITIONED TO CUT OFF
A DEFINITE LENGTH OF WORKPIECE

FINZ306Y4

If the cutting tool is too high, it will not cut
through the work piece. If itis too low, the work
may be bent and the cutting tool damaged.

Set the spindle speed to half the speed for turning.

Move the carriage so that the right hand side of the blade
is at the point where the work is to be cut off. (Fig 4)

Startthe lathe andfeedthe tocl steadily into the work using
the cross-slide handle.

Continue to feed the tool into the work until the part is
severed.

Fig2

1f2dia+3mm

FIN2388Y2

Procedure
Select the correct type of tool for a specified job.
Hold the work with the minimum overhang in a chuck.

Set the tool square with the work so that it does not rub
against the sides of the groove, as it is fed into the work

(Fig3)

Fig5
=
[l
_) ofefe)
[0
9]
ofeToloi N

FIN2328Y5

INCORRECT METHOD OF PARTING

Precautions

Theworkshould protrude fromthe chuck jaws, sufficiently
enoughto permit the cut to be made as close as possible
to the chuck jaws.

The work must always be held securely in a chuck or a
collet.

Fig 3

Fesm— %

TOOL SET SQUARE
50 THAT BLADE
WILL NOT RUB

FINZ356Y3

If the workpiece is held between centres, it
may bend or break and fly out of the lathe
during parting off. (Fig 5)

Use a right hand offset tool-holder (Fig 6)

Awork having more than one diameter should be gripped
onthe large diameter while parting.

Intermittent feed tends to dull the tool’s cutting
edge.
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Fig6
RIGHT HAND OFFSET TOOL HOLDER

INSERTED-BLADE TYPE PARTING TOOL

FIN2396Y6

Heavy feed causes jamming and tool breakage.

Use sufficientcoolantonsteel. Brassandcastironshould
be cut off dry.

Make sure the saddleis locked duringthe entire operation.

Reduce the rate of feed, when the work is almost cut off.

While parting offlongwork, it should be supportedwiththe
tailstock centre.

If the machine is in good condition, the automatic cross
feed may be used.

When the tocl has penetrated to about the depth of its
width, withdraw it and move it sideways withthe compound
slide andfeed again.

The above operation should be repeated frequently to
minimise the tendency of the tool to dig in and cause
trouble.

When the parting off operation is almost completed, hold
the workpiece by hand to prevent it from falling, so that
damage can be avoided.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.97

Shoulder turn : Square , filleted, beveled under cut shoulder, turning-filleted
under cut, square beveled

Objectives: At the end of this exercise you shall be able to

set and true the job in a 3-jaw chuck
face, plain and step turn the work by hand tool to an accuracy of £ 0.1 mm
form square filleted under cut

set and true the job to the run out accuracy of 0.1 mm

turn square filleted shoulder
turn bevel shoulder.

223

@28

)
@15

18.5 12

10

Job Sequence

Check the raw material size.

Hold the job in three jaw chuck with minimum
overhang.

Setthe R.H. facing tool rigidly to the correct centre
height with a minimum overhang.

Set the machine to the predetermined R.P.M.
Lock the carriage and face one end.
Set the R.H. turning tool in the tool post rigidly.

Turn the job to &2 28 mm to the maximum possible
length.

Stepturn € 15 mm to a length of 19.5 mm.
Check the dimensions with a vernier caliper.
Do filleted under cut R1.5x1.5 depth

Make under cut of 4mm width and 4mm depth.
Reverse the job and hold it on the finished surface.
Face the job to 108 mm length.

Check the length with a vernier caliper.

Turn the job to @ 23 mm to the 16 mm length.
Step turn & 15 mm to a length of 26.5 mm.
Bevel the @ 23 mm step to an angle of 4x45°.
Turn €10 mm x 10 mm length

Chamfer the @ 10 mm step to an angle of 2X30°
Remove burrsfromthe job.

Checkthe angle with a vernier bevel protractor.
Check the dimensions with a vernier caliper.

2O

UNDER CUT,SQUARE BEVELED

1 2 30-120 — Fa210 —_— — 1.7.97
NC.OFF STOCK SZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SEAE 14 SHOULDER TURN: SQUARE, FILLETED, BEVELED PR tooumm  TME
UNDER CUT SHOULDER, TURNING- FILLETED ANGULAR 2 30

CODE NO. FI20N1797E1
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Skill Sequence

Form an undercut shoulder at the junction of two diameters

Objectives: This shall help you to

» set the undercutting tool in the tool post
» set the tool at the required position

» perform undercut operations

» check the undercut width and depth with a vernier caliper.

The end of a section to be threaded is mostly undercut to
provide a channelinto whichthethreadingtool may run. It
allows the mating part to sit squarely againstit. When the
diameter is to be finished to size by grinding, a channel is
generally cutagainstthe shoulderto providea clearancefor
the grinding wheel, thus ensuring a square corner.

Toformanundercut shoulderat the junction, the following
procedure is to be followed.

Select asuitabletool bit or grind one to the shape andsize
required.

Set correct spindle speed, and start the machine.

Rotate the carriage handle untilthe toclalmost touchesthe
face of the work. (Fig.1)

Rotatethe top slide handle untilthe tocl marks the shoulder
lightly. (Fig 3)

Note the reading on the graduated collar of the top slide
feed screw, and set the reading to zero.

Apply cutting fluid

Fig 1

oooo

{ooco

Fig3

{ {oooo

)

oooo
FIN23g7H3

FIN2397H1

Lock the saddle in this position.

Rotate the cross-slide handle and touch the work surface
lightly with the front cutting edge ofthe tool. Setthe cross-
slide graduated collar to zero. (Fig.2)

Fig 2

i g s S
T
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_!_______
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|

oooo oooo)
FINZ397H2

Machining various shoulders

Feedthetool slowly andevenly into the work to the required
depth using cross-slide handle (Fig 4)

Fig 4

5

Stop the lathe and check the undercut for its dimensions.

oooof»

FIN2337H4

PLUNGE

Remove sharp corners, ifany.

Objective: This shall help you to
* machining various shoulders.

Machining a square shoulder
Face the end of the work to provide a reference surface
point from which to take measurements.

Lay out the position of the shoulder by one of the following
methods.
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Cut a light groove with the point of a sharp tool bit around
the circumference of the work to mark the required length.

(Fig1)

Fig 1

MARKING SHOULDER WITH
A TOOL BIT

FIN2397.1

Rough and finish turn the diameter to within about 1 mm
of the required length.

Mount a facing tool bit in the tool-holder and set it to centre.
(Fig2)

Fig 2
FACE OF THE STEP AFTER
ROUGH TURNING

ooofy

{ooo
FACING
TOOL

FIN2397.52

Make sure that the tool bit is set up with the point close to
the work, and with a slight space along the side cutting
edge.

Apply chalk or lay out dye to the small diameter, as close
to the shoulder as possible.

Before starting the lathe, the tool bit should be brought
fairly close to the diameter, by using a piece of paper or
thin stock between the tool bit point and the work diameter.

Start the lathe and bring the facing tool in until it just
removes the chalk or the layout dye.

Note the reading on the graduated collar of the cross-slide
SCrew.

Bring the tool bit towards the shoulder with the carriage
hand wheel until a cut is started.

Face the shoulder by turning the cross-slide handle anti-
clockwise, thus cutting from the centre to the outside.

For successive cuts, return the cross-slide screw to the
same graduated collar setting. Repeat the above procedure
until the shoulder is machined to the correct length.

Machining a beveled shoulder (Fig 3)

Lay out the position of the shoulder along the length of the
workpiece, and set the tool as shown in Fig 3.

Fig3

USE A PROTRACTOR AND BET THE SIDE CUTTING
EDGE OF THE TOOL BIT TO THE DESIRED ANGLE

FIN2397.J3

Rough and finish turn the small diameter to size.

Mount a side cutting tool in the tocl-holder and set it to
centre.

Apply chalk or layout dye to the small diameter as close
as possible to the shoulder location.

Bring the point of the tool bit in until it just removes the
chalk or layout dye.

Turnthe carriage hand wheel by hand to feed the cutting
tool slowly into the shoulder.

Apply a cutting fluid to assist the cutting action and to
produce a good surface finish.

Machine the beveled shoulder until it is to the required
size.

If the size of the shoulder is large, and chatter occurs
when cutting with the side of the tool bit, it may be
necessary to cut the beveled shoulder using the compound
rest.

Set the compound rest to the desired angle. (Fig 4)

Fig 4

COMPOUND REST SETTOCUT A
BEVELLED SHOULDER

FIN2397.4

Adjust the tool bit so that only the point will cut.

Apply a cutting fluid to assist cutting action. Progressively
machine the bevel. Always cut outwards and start each
cut near the outermost edge of the face of the shoulder.
Be careful not to damage the small diameter when preparing
to make each new cut. At the start of the final cut, bring
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the point of the tool bit in, until it just removes the chalk or
layout dye at the innermost edge of the criginal shoulder
face.

Machining a filleted shoulder (Fig 5)

Lay out or mark the location of the shoulder on the
warkpiece.

Fig &

RADIUS FORM TOOL PRODUCING A
FILLETED SHOULDER

FIN2397.)5

When laying out for afilleted shoulder make allowance for
the radius to be cut. If a filleted shoulder has a 4 mm
radius and is 60 mm from the end of the workpiece, the
layout should be 56 mm from the end. This would leave
material for cutting the radius.

Rough and finish turn the small diameter to size.

Mount a radius tool in the holder and set it to centre.
Check the tool bit with a radius gauge to be sure that it
has the correct radius.

Apply a layout dye or chalk to the small diameter as close
as possible to the shoulder location.

Set the lathe spindle speed to approximately one half of
the turning speed.

Start the lathe and bring the tool bit in until it just removes
the layout dye or chalk.

Note the reading on the graduated collar of the cross-slide
sCrew.

Retract the cutting tool by turning the cross-slide handle
anticlockwise one half turn.

Turn the cross-slide handle clockwise until it is within
approximately 1 mm of the original collar setting. The point
of the round nose tool bit should now be about 1 mm away
from the work diameter. This prevents the cutting tool
from undercutting while roughing out the filleted corner.

Turn the carriage hand wheel slowly to start the radius
tool cutting the filleted shoulder. If chattering occurs while
machining the filleted corner, reduce the lathe speed and
apply a cutting fluid to improve the finish of the fillet.
(Fig5)

Continue turning the carriage hand wheel slowly and
carefully until the length of the shoulder is correct.

When stopping the lathe to measure the shoulder distance,
do not move the cutting tool setting by withdrawing it from
the diameter. (Fig 6)

Fig 8 / Jf
| S N N N [ S N N N - i
12 % 468788 u:ﬁ
I I I I 11 1| I 1 X,
1
DONOTMOVE —M
CUTTING TOOL —

MEASURING THE SHOULDER
DISTANCE

FIN2337.6

Fig 7 &

N

<

N

FILLETED
/ GORNERS \_

FILLETS ON A CRANKSHAFT

FIN2387.7

CHECK ACCURACY OF FILLET WITH A RADIUS GAUGE

Turn the carriage hand wheel to move the cutting tocl away
from the shoulder slightly.

Turn the cross-slide handle anticlockwise about 1 mm
back to the original collar setting.

Finish the filleted corner by carefully advancing the radius
tool bit with the carriage hand wheel.

If the radius is too large for a form tool bit, or too much
chattering occurs, cut the fillet in steps, using the largest
radius tool that does not cause chattering. Check the
accuracy of the fillet with a radius gauge. (Fig 7)

Machining an undercut shoulder

Lay out the position of the undercut shoulder along the
length of the workpiece.

Rough and finish turn the small diameter to size.

Mount the undercut tool in the tool-holder and set it to the
centre.

Apply chalk or layout dye to the small diameter as close
as possible to the undercut shoulder location and also on
the face of the larger diameter.

Set the lathe spindle to approximately one half of the turning
speed.

Bring the point of the tool bit in until it just removes the
chalk or layout dye on the face and set the top slide
graduated collar to zero.
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Apply a cutting fluid to assist the cutting action and produce
a good surface finish.

Retract the cutting tool by turning the cross-slide handle
anticlockwise.

Repeat the above procedure until the undercut shoulderis
machined to the correct depth.

Bring the tool tip clear off the large diameter face and
advance the tool axially by 1 division of the top slide.

Feed the tool into the work from the edge of the larger
diameter face, till it just removes the chalk mark applied
on the small diameter.

Note the cross-slide graduated collar reading and advance
the tool into the work to the number of divisions required
according to the depth.

Ensure that the tool cutting edge is parallel to
the work axis.

Ensure that the carriage is locked during the
undercutting operation.

Apply a cutting fluid to assist the cutting action and to
produce a good surface finish.

Retract the cutting tool by turning the cross-slide handle
anticlockwise.

Repeat the above procedure until the undercut shoulder is
machined to the correct depth.
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Capital Goods & Manufacturing Exercise 1.7.98

Fitter - Turning

Sharpening of - single point tools

Objective: At the end of this exercise you shall be able to
» grind side cutting tool for machining steel.

012

110

‘céf ®

1 End cutting edge angle - 25°

2 Front clearance angle - 6°

3 Side rake angle -B°

4 Side rake angle -14°

5 Cutting edge - equal to tool thickness

Job Sequence

+ Before starting wear safety goggles.

» Grind the side of the tool - for giving 6° to 8° side
clearance. The side length should be equal to the
width of the tool blank.

+ Check the gap between the wheel and the tool rest,
and maintain the gap 2 to 3 mm. » Grind the top of the tool for a side rake angle of 12°
toN]l5

Damages or any corrections needed should - :
9 y + Finish grind all angles and clearances - on a smocth

be brought to the notice of the instructor.

Hold the blank against the wheel to grind the end
cutting edge angle 20° to 25° and the front clearance

wheel,

Grind a nose radius of approximately 0.5 mmR.

The ground surfaces should be without steps

angle between 6°to 8° - simultaneously.

and should have a uniform smooth finish.

1 SQ12- 110 - Fe310 - - 1.7.98
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE :+30' | TIME:
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Skill Sequence

Grinding a side cutting tool for machining steel

Objective : This shall help you to

» grind a right hand side cutting tool to machine steel.

The side cutting tool to be used on steel is illustrated in
Figure 1. The portion illustrates the tool blank in dotted
lines before grinding, and the ground tool by thick lines.
(Fig1)

Fig 1

FINZ2388H1

The side cutting edge is in line with the blank edge and
the end cutting edge is inclined at an angle of 25°. The
side rake angle is 14°. The front and side clearances are
ground 6°. The length of the side cutting edge is maintained
equal to the size of the square cross-section of the tool
blank, i.e. 12 mm. Fig 2 shows the shaded portion tc be
removed by grinding the tool blank to get the ground tool.
The procedure in sequence is as follows.

Fig 2
AUXILIARY
CUTTING
EDGE £
i
i SHANK
!
L5 _ MAIN GUTTING EDGE
O -SIDECLEARANCEANGLE
. - FRONT CLEARANCEANGLE &
®p ¥ - SIDE RAKE ANGLE §
i

Grind the end cutting edge angle 25°. Angle x_’ (Fig 3)

Fig 3

FIN2388H3
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Grind the side rake angle of 14°. Angle 'r’. (Fig 4)

Fig4

.

3
B
:
Grind the side clearance angle of 6°. Angle (Fig 5)
Fig5
Grind the front clearance angle of 6°. Angle & (Fig 6)
Fig6
]
]

Grind and provide a nose radius of R 0.4 to R0.6 mm at
the point of tool. Grind a flat for a short length of 0.2t0 0.3
mmas shown in Fig 7. For the sake of clarity the figure is
magnified.

Flg 7

—:—J;I:—FLAT ‘x .
ST

FINZ3S8H7

e



Capital Goods & Manufacturing Exercise 1.7.99
Fitter - Turning

Cut grooves - square, round ‘V’ groove

Objectives: At the end of this exercise you shall be able to

held the job in lathe chuck

set the turning tool

set the machine spindle speed

parallel turn the work piece by hand feed

set the tool for groove turning -’V tool, radius tool and square tool.

s R25
7/
! 7 ! 3z
|V
o ] 7 Y
__ | _ __3l| L QT -1
8 B &L =y
Sl
5 5
6
as 35
1 @50-80 - Fa310 = = 1780
NO.OFF STOCK SIZE SEMI PRODUGT MATERIAL PROJECT NC. PART NO. EX. NO.
TOLERENCE: +0.04mm
SCALE 1:1
TIME:
CUT GROOVES - SQUARE, ROUND, V' GROOVE
E GODE NO : FI20N1798E1
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Job Sequence

+ Check the raw material for its size.

+ Hold the job in 3 jaw chuck keeping about 50mm
outside the chuck

« Set the tool to the correct centre height.
+ Select and set the correct spindle R.PM.

+ Face one side first and turn the outer diameter to &
42mm for the maximum possible length.

+  Turn & 30 mm x 35 mm length.

« Set the under cut tool, radius tool, V' groove tool to
the correct centre height and hold it rigidly.

Skill Sequence
Grind 60° ‘V’ tool

Form a sguare groove 2.5 mm depth x 5mm width at
30 mm from the end face.

Form a radius groove 2.5 mm depth x Smmwidth at 18
mm from the end face.

Plunge the 'V’ groove tool to form a vV’ groove 5mm
width at 6mm from the end face.

Reverse and hold the job.

Face the other end to a total length of 75mm.
Turn &£ 42 mm x 40 mm length

Champers 2 x 45° at the 2 x 45° end
Remove the sharp edge

Check the dimensions.

Obijective: This shall help you to
» grind 60° ‘V’ tool.

1 Grindthe tool to the given angle of 60°
+  Mount the tool and set centre height properly
» Setthe speed, lock the carriage

+ Move the cross slide and plunge the tool to the
required size.

+ Checkthe depth of the 'V’ groove. (Fig 1)

Fig 1

<

FIN2329H1

2 Grind the tool 4 mm radius

+ Mount the tool and set centre height properly
» Setthe speed, lock the carriage

+ Move the cross slide and plunge the tool to the
required size. (Fig 2)

Fig 2

FINZ2389H2

1

3 Grind the tool to the required width of 4 mm

+ Mount the tool and set centre height properly.
+ Set the speed, lock the carriage.

+ Move the cross slide and plunge the tool to the
required size. (Fig 3)

Fig 3

—ti
FIN2388H3
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Capital Goods & Manufacturing Exercise 1.7.100
Fitter - Turning

Knurl the job

Objectives: At the end of this exercise you shall be able to
* hold the job in lathe chuck

» set a knurling tool in the tool post

* knurl on the cylindrical surface.

2x45°
KNURLING
/ 2 x 45°
'e)
N
g - - - SES e
=
50
80
Job Sequence
«  Check the raw material size + Turnthe job @ 25x 50 with a side knife tool. (Use a
_ _ _ 27 vernier caliper for measuring dimensions. )
+ Holdthe material securely ina 3 jaw chuck projecting _ _
50 mm outside the chuck. + Chamferto 2x45° at the end with a 45° chamfering

tool.
+ Facethe oneend.
: _ « Deburrall sharpedges.
+ Turnthe jobto @ 40-0.2 for more than the required
for knurling Remember

+ Holdthe diamond knurling tool securely and setitto + Avoidoverhangingofthetool.

the centre height. « Usealuminium pieces for packing, to avoid marks

+ Selectthe suitable speedfor the knurling operation. onthe knurled surface.

+ Knurlthe surface till a diamond shape is formed Safety precautions

+ Chamfer2x45° atthe end. + Neveroperate aleverwhenthe machineisin motion.

+ Reverse and hold the job in the chuck and true the + Do not keep any tools on the moving parts of the

job. machine.

+ Face the end and maintain the length of 80 mm. + Use a suitable coolant.

1 @45 - 85 - Fe 310 - - 1.7.100
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
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Skill Sequence

Knurling on lathe

Objectives: This shall help to you

» prepare the work for knurling

» setthe speed for knurling

» set the knurling tool in the tool post

» knurl the job using the required grade of knurl.

For better grip and for a good appearance on cylindrical
surfaces, a portion of the component is knurled. The
procedure of knurling, in sequence, is as follows.

Reduce the diameterofthe portionto be knurled depending
uponthe grade of knurland material of the job. Reduce 0.1
mm for fine knurling, 0.2 mm for medium knurling and 0.3
mm for coarse knurling approximately.

Set the knurling tool in the tool post and align with the
centre or tail stock (Fig 1)

Fig 1

CENTRE PUNCH MARK

LATHE CENTRE

FINZ3101H1

SETTING THE KNLURLING TOOL ON CENTRE

Setthe machineforalow speed, preferably 1/3to 1/4 of the
turning speed. Mark off the length to be knurled.

Adjust the knurling tool so that it is at right angles to the
axis of the work; tighten it firmly. (Fig 2)

Fig 2

FACE OF KNURLSE SET PARALLEL
TO SIDE OF WORK

SET KNURLING TOOL AT 80° TO
CENTER LINE OF WORKPIECE

FIN23101H2

Feed the knurl and make the knurls to contact the work
periphery by the cross-slide handwheel.

Move the carriage until about the face of the knurling roll
overlaps the end of the workpiece which helps to produce
a true pattern.(Fig 3)

FINZ23101H3

Start the lathe and feed the knurling tool into the work by
the cross-slide.

Stop the lathe and reset the knurling tool, if necessary.

Feeding the knurl into the workpiece, before it
is rotated, may damage the knurl.

Move the knurling tool longitudinally with a uniform
movement by the carriage hand wheel up to the required
length of the work to be knurled.

Give the depth by the cross-slide without drawing the tool
back. Feed the knurling tool to the other end.

Until the correct pattern is obtained, do not
withdraw the knurling tool back.

Ample coolant is to be applied to the workpiece being
knurled. This washes away any metal particles, and
provides lubrication for the knurling rolls.

Use a fine feed for knurling hard metals and a
coarse feed for knurling soft metals.

Clean the knurl with a brush for subsequent cuts.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.101

Bore holes - spot face, pilot drill, enlarge hole using boring tools

Objectives: At the end of this exercise you shall be able to

» drill through hole

» bore a hole to an accuracy of £ 0.04 mm with boring tool

* measure the bore by using a vernier caliper
» re-shapen a twist drill

check the twist drill for its performance
spot face the end of bored hole.

SPOT FACE 4x4

1

@40
|

@247

yal

60

SPOT FACE 4x4

Job Sequence

Check the raw material for its size.

Hold the job in a 4 jaw chuck and true it, keeping
about 45mm outside the chuck.

Set the facing tool to the correct centre height.
Selectand setthe correct spindle speed, forfacing.

Face one side first, and turn the outer diameter to
240 mm for the maximum possible length.

Centre drill.

Select the required size of drills including the pilot
drill.

Hold the drill in the tailstock spindle with the help of
suitable sleeves aftercleaning.

Select the spindle speed for drilling the pilot hole of
12mmdia.

Bring the tailstock to a convenient position for
drilling, and lock the tailstock on the bed.

Run the lathe and advance the drill, so that it does
the drilling operaticn on the job held in the chuck.

Use coclant while drilling and advance the drill
slowly.

Enlarge @12 mm hole to @20 mm hole by drilling at
areduced spindle speed.

Set the boring tool in the tool post to the centre
height and bore the drilled hole to @247 mm
through.

Checkthe bore with vernier caliper.
Make spot face 4x4 mm by boring tool

After completionof drilling throughout the jobreverse
and true the job; face to the required length as per
drawing, and turn outer dia ©40mm.

=6

BORE HOLES - SPOT FACE, PILOT DRILL,
ENLARGE HOLE USING BORING TOOLS.

1 @45 - 85 - - - 1.7.101
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+ Make spot face by boring tool 4x4 mm
Safety precautions

+ Select proper spindle speeds as per size and
operation.

Skill Sequence

Boring a drilled hole

+  Use pilot drill while drilling more than 20mm drill
size.

+ Feedthe drill slowly while drilling.

+ Use coolant while drilling.

Objectives: This shall help you to

» set the boring tool in the tool post

* bore the drilled hole to the required size

» check the hole with the help of a vernier caliper.

Boring is an internal operation of enlarging a hole with the
help of a single point cutting tool. (Fig 1)

Fig 1
L H.ROUGH
TURNING TOOL

I

%

/— BORING TOOL

FINZ3102H1

To bore the hole the following procedure is to be followed.

Mount the workpiece ina four jaw chuck. True the face of
the work and the outer diameter.

Set the lathe to the proper spindle speed for boring.
Mountthe boring tool onthe tool post of the compound rest.

Fixthe boringtool, level and parallel tothe centre line of the
lathe.

Grip the boring tool as short as possible to
reduce chatter.

Use the largest diameter boring tool which can be
accommodated in the drilled hole. (Approximately 2/3™
size of the bore)

Set the cutting edge of the cutting tool just slightly above
the centre line, since there istendency forthe toolto spring
downwardswhencutting.

Choose a proper feed forrough boring.

The speed for boring is the same as that for
turning and is calculated forthe diameter of the
bore.

Start the machine and turn the cross-slide handle
anticlockwise until the cutting tool touches the inside
surface of the hole. (Fig 2)

Take a light trail cut about 0.2 mm deep and about 8 mm
long at the right hand end of the work. (Fig 3)

Fig 2
)‘Eﬂ
:/ +Z
—> %
(=]
8
=
(T
Fig3
\_ .
<—

FIN23102H3

Stop the machine and measure the diameter using a
telescopic gauge or inside caliper. (Fig.4)

Calculate the amount of material to be removed from the
hole for the roughing cut.

Fig 4

SRR
=

FIN23102H4

Leave about 0.5 mm undersize for a finish cut.
Take aroughing cut for the required length. (Fig 5)

Keepthe machine and move the carriage to the right until
the boring tocl clears the hole. (Fig 6)

Set afine feed of about 0.1 mm for the finish cut.

Setthe cuttingtool forthe required depthto getthe finished
bore size.
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Fig 5

FIN23102H5

Use the cross-slide graduated collar.

Finish the boring operaticn and measure with a vernier
caliper.

Fig6

1
X
—>
FIN23102H8

To avoid bell mouth, repeat the same cut.

Several cutstakenwithout adjusting the depth of cut would
correct bell mounting.

Removethe sharpcorners.

Inside caliper & outside micrometer used for bore measurement

Objective: This shall help you to

» take the measurement of a bored hole with an inside caliper, transfer it to an outside micrometer and read

the measurement.

Bores are checked for their dimensional accuracy by
using:

- Inside micrometers.
- Universalverniercalipers.

- Inside calipers and outside micrometers (transfer
measurement).

- Telescopic gauges and outside micrometers (transfer
measurement).

The first two methods give direct reading whereas the 3rd
and 4th are by transfer measurement.

Forcheckingthe bore diameters using inside calipersand
outside micrometers the following sequence is to be
followed.

Select the inside caliper according to the size of the bore
to be measured.

Selectanoutside micrometer of suitable range forthe size
of the hole.

Openthe legs ofthe inside caliper approximately permitting
its entrance into the hole.

Position one leg in contact with the bottom of the bore.

Keeping this as the fulcrum, oscillate the other leg in the
bore.

Adjust the distance betweenthe legs by gentle tapping to
increase or to decrease so as to enable the leg to enter.

Rockthe inside caliper with respect tothe axis of the work
so asto make the leg of the inside caliper contact the bore
top surface. (Fig1)

Fig 1 T

2a520.02

L
FINZ310211

Ensure that the position of the legs is not disturbed, once
the correct feel is obtained.

Hold the outside micrometer in one hand, andthe spindle
away from the anvil face, a little more than the distance
between the two legs of the inside caliper.

Hold the inside caliper with the other hand, contacting the
tip of one leg with the anvil face of the micrometer.

Oscillate the other leg and rotate the thimble ofthe outside
micrometer to contact the tip of the oscillating leg of the
inside caliper. (Fig 2)

Fig 2

FIN23102J2

Ifthe ‘feel’is hard, reduce thedistance between
the leg tips and ifthefeel is less or ifthereis no
feel, increase the distance between the leg tips
slightly.

Check once again and repeat till you get the correct feel.

Ensure you get the same ‘feel’ as before. |

Note the readings on the barrel and thimble of the outside
micrometer, and determine the size of the measurement.

The accuracy depends on the skill. Practice to

get the correct feel for the measurement.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.102

Turn taper (internal and external)

Objectives: At the end of this exercise you shall be able to
hold the work in between centres

produce taper bore by compound slide

set the compound rest to the specified angle
turn the external taper by the compound rest method

check the taper with a vernier bevel protector.

TASK 1
”} 5°45'
. !
s e
)
2X45°
375
TASK 2
MT-4 &
=
8
N7
1X45° 1X45°
o 1
: [ T e M1 -
8 : g | =
15 103 50 15
180
1 250 - 45 Fa 310 TASK1
1 236 - 200 - Fe 310 - TASK 2 1.7.102
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE :  0.04mm TIME :

=&

TURN TAPER ( INTERNAL AND EXTERNAL)
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Job Sequence

TASK 1: Taper turning internal

Hold the jobin a 4 jaw chuck and true it.
Set the tool to correct centre height.
Face one end of the job.

Turn @ 45 mmto a length of 45 mm.
Drill pilot hole & 16 mm by drilling
Chamfer2x45°.

Set the parting tool to centre height and cut off to a
length of 40 mm.

Hold the knurled job and face the ends to maintain a
length of 37.5 mm.

Chamfer the end to 2x45°.

Set the compound rest to the 5° 45° with the help of a
vernier bevelprotractor.

Set the boring tool, to the correct centre height.
Turntaper as perdrawing.

Match the taper.

Safety precautions

Remove all sharp comers.
Use slow speed while knurling.

Use plenty of cooclant while drilling, taper turning and
knurling.

TASK 2: Taper turning external

Check the raw material size.

Hold the job in between centres.

Turn the step @12 x 15 mm long at the taper end.
Reverse and refit between centres.

Turnthe step & 12 x 15 mm long from the other end of
job.

Calculate the setting angle of the compound rest using
the formula

Skill Sequence

Swivel the compound rest slide to the above angle using
a vernier bevel protractor.

Turn the taper by using the top slide feed and maintain
the major dia. to 31.26 mm. minor dia to 25.90 mm
and length to 103 mm.

Check the size of the job with a vernier bevel protractor
and vernier caliper.

Checking a tapered bore using a taper limit plug gauges

Objective: This shall help to you
» check the internal taper with taper plug gauge.

Ataperlimit plug gauge ensures the accuracy ofthe angle
and the linear dimensions of the taper bore. (Fig1)

Cleanthe tapered bore.

Fig 1

FINZ3104H1

TAPER LIMIT PLUG GAUGE

320

Apply a thin layer of prussion blue on the traper limit plug
gauge along its length. (Fig 2)

Fig 2

A THIN LAYER OF PRUSSIAN BLUE
APPLIED ON THE GAUGE

FIN23104H2
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Assemble the taper plug gauge inside the tapered bore
carefully with sufficient force to ensure positive contact
betweenthe gauge andthe bore, and give one quarter twist
to the plug gauge.

Carefully remove the taper limit plug gauge and check ifthe
prussion blue is rubbed off uniformly, atleast to about 75%
ofits area. Thisensuresthe accuracy oftheangle required.

Then once again insert the taper plug gauge inside the
taper bore and check, if the big dia, end of the bore falls
withinthe ‘Go’ and ‘No-Go’ limits marked onthe gauge, this
ensures the dimensional accuracy of this tapered bore.

(Fig3)

BUFFICIENT FORCE
APPLIED TO ENSURE
POSITIVE CONTACT
BETWEEN THE GAUGE
AND BORE

FIN23104H3

LINEAR DIMENSIONS OF THE BORE WITHIN LIMITS

Turning taper by compound slide swivelling

Objectives: This shall help youto
» turn the taper using a compound slide
» check the taper with a vernier bevel protractor.

One of the methods of turning taper is by swiveling the
compound slide andfeedingthe tool atanangle to the axis
of the work by hand feed. (Fig 1)

Fig 1

DIRECTION OF a

TOOL TRAVEL T

OF SWIVEL

[s)

FIN23104.01

Setandtruethe jobturnedtothe bigger diameter of taper.
Set the machine to the required rpm.
Loosen the top slide clamping nuts.

Swivel the top slide to half the included angle of the taper
as shown in Fig 2.

Ensure that equal pressure is exerted by the
spanner for both the nuts.

Fix the turning tool in the tool post to the correct centre
height.

Keep a minimum overhang of the tool.
Set the top slide to the rearmost position.

Position the saddle such that the tool is able to cover the
full length of the taper to be turned.

Fig 2
BO® INCLUDED ANGLE " Or'

WORK AXIS

FIN23104.2

Ensure that the top slide does not travel beyond the edge
of the base.

Lock the carriage in position.

Touchthetoolto the work - surface during running and set
the cross-slide graduated collar to zero.

Bring the tool to clear off the work by the top slide hand
wheel movement.

Give a depth of cut by the cross-slide and feed the tool by
the top slide hand wheel till the tool clears from the work.

Feeding by the top slide must be uniform and
continuous.

Give successive cuts by the cross-slide and
feed the top slide each time.

Check the angle of the turned job with a vernier bevel
protractor.

Adjust the swivel if there is any difference.

Continue the taper turning and finish the taper.
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Compound rest setup for turning various angles

COMPOUND REST SET UP FOR TURNING VARIOUS ANGLES

ARRANGEMENT OF GRADUATIONS ON SWIVEL SLIDE

\ |
SPECIAL ANGULAR 17 Dg =i NEEE ) D? =
SETTING ON \&,./( \\E/
COMPOUND REST - - &\

| 45 | 45

| | | O
GRADUATED FROM 90-0-90 GRADUATED FROM 0-45-0
EXAMPLES READINGS ON GRADUATED SWIVEL SLIDE
— AXIS OF LATHE

__1L_¢____,,,,.

INCLUDED ANGLE MEASURED
IN HORIZONTAL PLANE

&0°

____¢__

ANGLE GIVEN FROM A LINE
AT 80° TO AXIS OF LATHE

oY

FIN23104J3

322 C G & M: Fitter (NSQF Revised 2022) Exercise1.7.102




Capital Goods & Manufacturing
Fitter - Turning

Exercise

Turn taper pins

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck
» set the tool in the tool post

» set the taper turning attachment to the required angle
» turn the job in diameter 1:50 taper ratio.

50

70

Job Sequence

Check the raw material size.

Set the job on a four jaw chuck.

50

True the job

Turn the job & 20 mm up to the length of 55 mm

Calculate the compound rest setting angle the
1:50 taper.

opposite side

an @
adjacent side

1
— =Tan
50 v

002 =Tango

~1 002 -1.14¢

Tan
convert 0.14 degrees= minute
1° =60"

0.14 =x

settingangle = 1°,8"

Set the angle in compounds slide

Turn the diameter taper ration of 1:50

Check the diameter of both end as @ 20 and & 19
Set the parting tool

Feedthe cut and remove the length of 50 mm.

1

226-75 =

Fe 310

1.7.103

NOC.OFF

STOCK SIZE SEMI-PRODUCT

MATERIAL

PROJECT NO. PART NO. EX. NO.

SCALE 1:1

TURN TAPER PINS

O

TOLERANCE : + 0.04mm TIME :

1.7.103

CODE NC. FI20N17103E1
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Capital Goods & Manufacturing Exercise 1.7.104
Fitter - Turning

Turn standard tapers to suit with gauge

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck

» set taper turning attachment to turn taper

» set the tool in the tool post

» turn standard taper MT3

» check the taper with gauge.

uy ]
t mxd R - I e W e vl o e ) My o}
QE A )
I3 4 2 Siiol f
i
11
DESIGNATION « | AT
OF TAPER ]‘:‘5 d; b ;is b I io.os 2 |un | CONEANGLE
TOLERANCE(AT,) IS AT,
GRADE OVER LENGTH 'l
MT3 23895 175 | 178 | 81 a0 5 10 [1*2&'18"| +51 | AS PERIS 7615-1875 SYSTEM OF CORE
TOLERANCE
1 225 - 180 = Fe 310 - = 1.7.104
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NC. PART NO. EX. NO.
SCALE : NTS TOLERANCE # 0.04mm TIME:
TURN STANDARD TAPERS TO SUIT WITH

E @ GAUGE CODE NO. FI20N17104E1
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Job Sequence

+ Set the job in four jaw chuck projecting [(l. - |, + 10
mm)] ocutside the chuck.

+ True it by universal surface gauge.

« Setthe carbide tip tool to the correct centre height for
facing with offset facing tool.

+ Set offset side cutting tool for turning.

« Setthe spindle speed as per the cutting speed chart.
+ Facethe one end.

+ Turndia 15mmfor a length equal to (I, - 1,).

+ Formgrooving, after leaving |, from the end and maintain
dia.

Skill Sequence

+  Chamfer the two ends of @ 1510 1x45°.

+ Reverse the job and hold turned dia 15mm by giving
aluminium/copper sheet as a packing.

+  Truethe job by using surface gauge.
+ Face the end to maintain a length of |, .
+ Turndiad1 and check by using vernier micrometer.

« Set the taper turning attachment to turn a taper of
1°2616".
» Turn taper MT3 and check the dimensions as per the

drawing by using vernier micrometer and vernier bevel
protractor.

+ Checkthe taper with gauge.

Producing taper by using taper turning attachment

Objectives: this shall help you to

» set the taper turning attachment to the required angle
= produce taper by using a taper turning attachment.

Ataperturning attachment provides a quickand accurate
means of turning tapers.

The following procedure is to be followed during turning
taper using a taper turning attachment.

Checkfor backlash betweenthe guide bar and the sliding
block, and adjust, if necessary.

Clean and oil the guide bar.

Loosenthelocking screws, then swivelthe guide bartothe
requiredangle.

Tightern the locking screws.

Adjust the base plate until the ends of the guide bar are
equidistant from the cross-slide extension.

Set up the cutting tool on exact centre.

Any error will result in an incorrect taper

Mount the workpiece on the chuck or between centres.

Adjust the carriage until the cutting tool is approximately
opposite to the centre of the tapered section.

Lock the clamping bracket to the lathe bed to secure the
taper turning attachment in this position.

When using a plain taper turning attachment,

follow the steps given below at this stage.

Adjustthetopslide sothatit is parallel withthe cross-slide,
i.e at 90° to the work.

Set up the cutting tocl for the correct position.

Wear safety goggles. |

Set the requiredr.p.m

Feed the cutting tool in until it is about 6 mm from work
surface.

Removethe locking screws which connectthe cross-slide
and the cross -slide nut.

Usethe blinding leverto connectthe cross-slide extension
and sliding block.

Inserta suitable pluginthe hole cnthe top of the cross slide
to protect the cross-slide screw from dirt and chips.

The compoundslide must now be used tofeed the cutting
tool into the work.

Move the carriage tothe right until the cuttingtoolis 12 mm
away from the right hand end of the workpiece.

This removes any play in the moving parts of
the taper turning attachment.

Switch on the lathe.

Take a light cut of about 2 mmlongand checkthe endtaper
for size.

Set the depth of the roughing cut.
Machine the work as with plain turning.

Removethe play by moving the cuttingtool 12 mm beyond
the right hand end of the work atthe beginning of each cut.

Check the taper for fit.

Readjust the taperturningattachment, if necessary a light
cut and recheck the taper.

Finish the taper to size and fit it to the taper gauge.
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Capital Goods & Manufacturing Exercise 1.7.105
Fitter - Turning

Practice threading using taps, dies on lathe by hand

Objectives: At the end of this exercise you shall be able to
set the job in a three jaw chuck

drill through hole

cut internal thread in a lathe using tap and tap wrench
set the pre machined round rod with three jaw chuck
cut external thread in a lathe using die and die stock.

TASK 1
M10x1.5
77
/ ,
25 &
SECTION -A A
TASK 2
216
/— M10x1.5
30 40
80
1 216 - 85 - PRE-MACHINED ROUND ROD - TASK2
1 @30 - 30 = PRE-MACHINED RCUND RCD - TASK 1 1.7.105
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : £ 0.04mm | TIME:
PRACTICE THREADING USING TAPS,DIES ON
E @ LATHE BY HAND CODE NC. FI20N17105E1
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Job Sequence

TASK 1:

Check the raw material size.

Hold the job ina 3 jaw chuck

Turn and finish out side dia meter and length
Centre drill and drill &€ 8.5 mm for M10
Chamfer the drilled hole on both sides.

Fix the tap wrench to the square end of first tap

TASK 2:

Check the raw material for its size.
Hold the job ina 3 jaw chuck

Turn the job for blank size of & 9.85 mm to 50 mm
length

Chamfer the end of the job.
Hold the die parallel to job face.

Rotate the die for a thread forward and for half thread
backward with appropriate push to cut thread and
remove chips.

Skill sequence

« Place thefirst tap taper lead in hole and support other
end with tail stock dead centre.

+ Form thread by first tap, second tap and third tap one
by one by hand rotate clock wise slowly and half
rotation to release chips till you get the full formation of
internal thread.

« Apply oiland clean burrs
+ Checkthe thread hole by M10 bolt.

+ Increase the depth of cut gradually and cut thread to
match M10 nut by adjusting the screws provided in
the die stock.

+ Check the thread with the matching round nut
(Task1).

+ Clean the threads without burrs.

« Apply alittle oil and preserve it for evaluation.

Note: The tap wrench and die stock handle must
be short enough to ensure to rotate on lathe

bed.

Cutting internal and external thred using

Objective: This shall help you to
+ cut internal and external thread in lathe using tap and die.

TASK1: TASK 2:
Cutting internal thread using tap and tap wrench in lathe. Cutting external thread using die and die stock in lathe.
(Fig1) (Fig2)

FIG 1 P =

TAP WRENCH

FIN23107H1
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.106

Make external ‘v’ thread

Objectives: At the end of this exercise you shall be able to

* hold the job in lathe machine

» turn and chamfer as per drawing

» grind threading tool to cut metric thread on lathe
» cut metric thread on lathe by single point tool

» check the metric thread using thread ring gauge.

1.5X45°

1.5X45°

@27
I
|

15

50

20

Job Sequence

Check the raw material size.

Hold the jobinthe chuck with 40 mm cverhang and
true it.

Face end and turnto & 27 mmto maximum length
possible.

Chamfer 1.5x45° atthe end.

Reverse and hold the job in the chuck with 75 mm
overhang, face and centredrill.

Chamfer 1.5x45% atthe end.
Turn the job to & 22 mm to length of 75 mm.
Chamfer 1 x 45° at the end.

Setthe metric V' threading tool in the tool postand
with the help of centre gauge, set threading tool
perpendicular to the axis.

Set the machine for 2.5 mm pitch to cut right hand
thread.

Set across slide graduation collar to size.

Move the tail stock with revolving centre close tothe
job and support the job in centre drilled portion

Cut right hand metric V'’ thread, giving depth of cut
by the cross slide for successive cuts.

Withdraw the tool atthe end of each cut by the cross
slide. Againadvance to zero before giving depth of
cut by the cross slide.

Roughandfinishthe threadand checkwith a thread
ring gauge.

1 @30 - 100 = Fe 310 = = 1.7.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJEGT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : £ 0.04mm | TIME:

MAKE EXTERNAL V' THREAD

CODE NO. FI20N17108E1
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Skill Sequence

Chamfering on lathe

Objective: This shall help you to
» chamfer the end to required size.

Grind the tool to the given angle usually 45°.

Mount the tocl and set centre height properly.

Set the speed, lock the carriage.

Move cross slide and plunge the tool to the required size.

Check the length of chamfer by vernier caliper.

If the protruding length is greater, support with
centre.

Make sure the tool is perpendicular to the lathe
axis.

Fig1 —— 2XA5"

FINZ3108H1

Grinding 60° threading tool

Obijective: This shall help you to
» grind 60° threading tool.

Set the pedestal grinder for tocl grinding.

Remove excess material on right hand side of the tool to
length equal tothickness of tool and width being half of the
thickness of tool on rough grinding wheel. (Fig 1)

Flg 1

FINZ3108J1

Holdthetool atan angle of 60°to the face of the wheel, grind
30° on left hand side of the tool. (Fig.2)

Fig2

FIN23108.2

Repeat the above procedure onthe right side of the toolto
get an included angle of 60° on the tool. (Fig.3)

Fig 3

<

FINZ3108J3

Grind 6°to 8° side clearance angle oneach side of the tool.
Grind 4° to 6° front clearance angle.
Finish all slides by using smooth grinding wheel.

Do not Grind Rake Angle |

Checkthe tool by centre gauge, there light should not pass
through gauge and cutting edge of the tool. (Fig.4)

Fig 4

FIN231084
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Cutting pointis curvedto 0.14 x pitch by carefully grinding
in smooth wheel.

Finally Lapthetool by applying cil stone on cutting edges.
Safety precautions

Ensure grinding wheels are properly guarded.

Keep2 mmgap betweentoolrest and grindingwheel face.
Ensure cutting edge is visible to the operator while grinding.
Do not give too much pressure on the wheel face.

Frequently cool the tool in coolant.

Cutting ‘v’ thread by plunge cut method

Objective: This shall help you to

» cut V’ thread using a single point tool on a lathe by the plunge cut method.

Thread has coarse and fine pitches according to their
usage. Standard fine pitch threads, both external and
internal, are generally cut by using taps and dies. When
they are produced inlarge guantities, different metheds are
adopted on different machine tools. However, attimes, it
may be necessary to cut threads by a single point tool on
a centre lathe.

The plunge cut method of threading by a single point tool
is done by plunging the tool into the work to produce the
thread form. The tip of the tool, as well as, the two flanks
of the tool will remove metal during thread cutting and
hence the load on the tool will be more. As the possibility
of obtaining a good finish on the thread is limited, this
method is applicable to fine pitch thread cutting.

The following is the procedural sequence in cutting the V'
thread by the plunge cut.

Grinda vV’ threadtool forthe requiredthreadangle. (Fig 1)

Fig 1

Ensure that the thread angle ground is symmetrical with
respect to the axis of the tool.

FIN23108X1

Arrange the change gear train and set the quick change
gearbox levers for the required pitch and hand of thread.

Clamp the tool in the tool-post and set the tool to centre
height.

Setthe tool perpendicular to the lathe axis by using centre
gauge. (Fig2)

Ensure that the top slide is set at 0°, and slackness is
removed by gib adjustment.

Setthe machine to about 1/3rd of the rough turning r.p.m.

Startthe machine and touch the tip to work. (Fig 3) setthe
cross-slide and the compound slide graduated collars to
zero, eliminating backlash.

s =
\V
<2y
___E ________ L3

FIN23108X3

Bring the tool to the starting peint and engage the half nut.

Allow the tool to take the trial cut, the depth being given
0.05 mm divisions of the cross-slide graduated collar.

Withdraw the tool at the end of the cut and stop the
machine. (Fig 4)

Check with the screw pitch gauge to confirm the gear box
setting. (Fig 4)

Fig 4

PITCH GAUGE

FIN23108X4
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Reverse the machine to bring the carriage to the starting
point. (Fig 5)

Give successive cuts.

Fig5

ﬂm
>

—
FIN23108X5

Forevery 3depths of cuts by the cross-slide, give one axial
cut by feeding the tool axially by half division of the
compound slide. This relieves the load onthe tool. (Fig8)

Fig 6
-z
= g
@
METAL REMOVED ON H X g
THE LEFT FLANK OF 5
THREAD GROOVE CUT it

Continue the sequence till the thread profile is formed.
(Fig7)
Check with the screw pitch gauge for the thread form.

Match the mating component to ensure the class of fit.

Fig7

FINZ23108X7

Ifthe toolis not set square to the axis of the work, the gauge
will not match with the thread. (Fig 8)

In the plunge cut method of thread cutting with a single
point tool on a lathe, the accuracy of the thread is greatly
influenced by:

- The correctness of the tool profile.

- The accuracy with which the tool is set square to the
axis of the work.

- The number of plunge cuts (depth of cut) given

- The relative number of side cuts (preferably on both
flanks) given.

Effect of grinding positive back rake angle of 'V’ threadtool
and threads cut. (Figs 9 & 10)

Fig8

WORK

FIN23108X8

Fig9

V' THREAD TOOL
GROUND TO GORRECT
PROFILE

'V THREAD TOOL
GROUND WITH 0°
BACK RACK ANGLE

EXACT REPRODUCTION
OF THE BDANGLE
FORMED BY THE TOOL

FINZ3108X8

Fig 10

"' THREAD TOOL GROUND
WITH POSITIVE BACK RAKE
ANGLE

L\

TOOL ANGLE KEPT LESS
THAN 60" TO GET
THREAD ANGLE OF 80°

|
A

/N

FINZ3108XA
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.107

Prepare a nut and match with the bolt

Objectives: At the end of this exercise you shall be able to
» cut internal ‘v’ thread by single point threading tool
» check the metric thread using thread plug gauge

* match the nut and bolt.

1x45° (TYP)

=

.

20

SECTION - AA

Job Sequence

+ Checkthe given material for its size by steel rule.

+ Hold the work in a three jaw chuck about 10 mm
inside the chuck.

« Turnthe outer dia to 40 mm to possible length.
+ Chamferthe edge 1x45° by chamferingtool.
+  Centredrill, anddrill a pilot of & 10 mmthrough hole.

« Enlarge the drilled hole dia 10 mm & 18 mm by
drilling.

+ Borethedrilled hole tothe core (root) diameter of the
thread i.e.19.2 mm.

« Setthe machine tocut2 5 mm pitchinternalthread.

940

Cutthe internal thread.
Check the thread with screw pitch gauge.

Checkthe thread with external thread mating parts
Ex.106

Reverse and hold the workon & 40 mmandtrue it.

Facethe end ofthe work, and maintainatotal length
of 20 mm.

Chamfer 1x45° cnthe outer edge.

Remove the sharp edges and have a final check.

= O

PREPARE A NUT AND MATCH WITH THE BOLT

1 245 - 25 - — - 1.7.107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NC.
SCALE 1:1 ACCURACY 10.04mm | TIME:

CODE NO. FI20N17107E1
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Skill Sequence

Cutting an internal thread

Objective: This shall help you to
» cut an internal thread on a centre lathe.

Mount the job on four jaw chuck / three jaw chuck/ collet.

Drill and bore the job to the core diameter of the thread to
required length/ through hole.

For a blind hole, cut a recess at the end of the bore enough
to permit the cutting tool to clear thread.

The recess must be larger than the major diameter of the
thread. (Fig 1)

Fig1 ’—INSIDE RECESS

\— WORKPIECE

CUTTING AN INTERNAL THREAD

\— THREAD CUTTING TOOL

FIN23109H1

Chamfer the front end to 2x45°.

Set the compound rest at 29° to cut 60° included angle as
shown in Fig 2.

Fig 2

COMPOUND REST SET AT 20° TO THE LEFT TO CUT A 60°
INCLUDED ANGLE INTERNAL THREAD

FIN23109H2

Set the gear box levers to the required pitch.
Fix the correctly ground threading tocl in a boring bar.

Fix the boring bar parallel to the lathe centre line and set
the point of the cutting tool to lie on the centre.

Align the cutting tool with a help of centre gauge as shown
in Fig 3.

Fig3
WORKPIECE

— fBORING BAR

T

£

14

\ CENTRE GALUGE
| FLAT PLATE

ALIGNING THE CUTTING TOOL WITH A CENTRE GAUGE

FIN23109H3

Mark the boring bar to indicate the required depth of entry
into the bore.

Ensure that the boring bar does not foul anywhere on the
job.

Reverse the cross slide until the tool point just touches
the bore.

Set the cross-slide and compound slide graduated collars
to zero.

Withdraw the cutting tool from the bore.

Set the spindle speed to 1/3 of the calculated r.p.m.
Start the machine.

Adjust the depth of cut to 0.1 mm.

Engage the half nut.

At the end of the cut, simultaneously reverse the chuck
and clear the tool just away from the thread.

Ensure that the tool should not touch the thread in both
side of the bore.

When cutting tool comes out of the bore stop the machine.

Give the depth of cut and run the machine in forward
direction. Similarly finish the thread until final depth is
achieved.

Check the finished thread with a thread plug gauge or a
threaded bolt.
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Capital Goods & Manufacturing Exercise 1.8.108
Fitter - Basic Maintenance

Simple repair work - simple assembly of machine parts from blue prints

Objectives: At the end of this exercise you shall be able to
identify the defects in tail stock assembly

dismantle the tail stock assembly

identify the defective/worn out parts

prepare the defective parts

assemble in the tail stock

check the tail stock performance.

TASK-1 DISMANTLE THE TAIL STOCK AND KEEP THE PARTS IN A BEPARATELY AND IDENTIFY THE DAMAGED WORNOUT PARTS

TASK-2
1 @14-155 SCREW ROD Fe310 REﬂklﬁnggK 24 1.8.108
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SOATENTS SIMPLE REPAIR WORK:SIMPLE ASSEMBLY OF | *-  ore=o0mm|  THE
E @ MACHINE PARTS FROM BLUE PRINTS
CODENO. FI20N181C8E1

334



Job Sequence

Identification of defects in a tail stock

Identify defect in a tail stock.
Rotate the tail stock hand wheel for moving the spindle.
Lock the spindle using the locking lever.

Rotatethe tail stock hand wheel and check the spindle
movements and locking position. If the spindle is not
locked properly it will move.

Tailstock

Hence, it is known as screw rod spindle lock is not
working properly.

Dismantle the spindle locking unit from the tail stock.

Prepare the new screw rod instead of defective screw
rod.

Assemble the prepared screw rod instead of wornout
screw rod.

Check the tail stock performance and lock the spindle
inthe proper position.

Group Assembly Drawing

No.Onh DRG Qty/Group Description Size
1 1 Tailstock
2 6 Oil nipple C8
& 1 Hex. Soc. hd. cap. screw M8 x 100
4 1 Hex. Scc. hd. cap. screw M8 x 60
5 1 Cyl.pin 10x 50
6 1 Key
7 1 Grub Scr. ‘G’ M8 x 16
8 1 Grub Scr. ‘A’ M8 x 10
9 1 Sleeve

1 Sleeve (withtenon slot)

10 1 Nut
1 10 Hex. Scc. hd. cap. screw M8 x 25
12 1 Screw
13 1 Th. ball bearing (51205) 25/47 x 15
14 1 Flange
15 1 Graduatedcollar
16 1 Handwheel
17 3 Compressionspring
18 & Steel Ball Class V 516" class V
19 1 Taper pin 6 x 60
20 1 Handle
2 1 Handle rod
2 1 Clamppiece
23 1 Clamp piece
24 1 Screwrod
2 1 Cap
26 1 Taper pin 6 x 50
o7 1 Handle rod
28 2 Knob
29 1 Eccentric shaft
30 1 External circlip A 30
3 1 Cyl. plug 6
32 1 Spacer
33 1 Clamp nut
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No.On DRG Qty/Group Description Size
34 1 Cap
39 1 Taper pin 6 x 80
36 1 Taper pin 4 x 30
G 1 Handlerod
38 1 Tenon
39 2 Int. Thrd. taper pin 8 x 50
40 1 Gib
41 2 Spec. screw
42 1 Clamppiece
43 3 Bearing holder
3 Hex. soc. grub screw M& x 10
44 3 Spec. pin
45 3 Needle rollerbearing DL-810 8/14x10
45 3 Bearing bush
47 1 Shaft
48 1 Shaft
49 2 Wiper
50 2 Plate
o1 8 Slotted ch. hd. scr. ‘A’ MG x 18
52 2 Wiper
53 2 Plate
54 1 Clamp plate
5'5) 3 Spec. washer
56 3 Compressionspring
57 3 Spec. grub screw
58 1 Tailstock base (For NH22)
1 Tailstock base (For NH26)
1 Tailstock base (For NH32) M20 x 130
a3 2 Stud ‘B’ (For NH22)
e Stud ‘B’ (For NH28) M20x 170
2 Spec stud (For NH 32)
60 1 Hex. bolt (For NH22) M20 x 140
1 Hex. bolt (For NH26) M20 x 180
1 Hex. bolt (For NH32) M20 x 220
61 2 Self locking nut 0, 8d x M20
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Capital Goods & Manufacturing Exercise 1.8.109
Fitter - Basic Maintenance

Rectify possible assembly faults during assembly

Objectives: At the end of this exercise you shall be able to

» dismantle the spindle and spindle pulley from drilling head

» clean and inspect the parts for worn out and damage

» assemble the spindle and spindle pulley

test the spindle and spindle pulley for proper function

rectify the hydraulic faults in power saw

» dismantle and assemble the wornout grinding wheel
dismantle and assemble the gib from the cross slide of lathe.

FRAME

TASK-1 TASK-2
HYDRAULIC PUMP
SAW BLADE
WORK PIECE
VICE

HANDLE\%

MOTCR

i
e

HYDRAULIC OIL TANK
POWER SAW
TASK-3
DRILL MAGHINE(PEDESTAL)
TOOL REST
BENCH GRINDER
TASK4 TOOL POST
CROSS-SLIDE
HEACSIFREN CARRIAGE COMPOUND REST TaILaT oS

LEAD SCREW
FEED SHAFT

QUICK CHANGE
GEARBOX

< = 7
BED J LEG

-

I

m
FI20N18108E1
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Job Sequence

TASK 1: Dismantle and assembly of spindle and pulley of drilling machine

Remove the drill chuck and arbor (Part no 20 & 19)
fromthe spindle

Switch off the machine and remove the belt guard.

Remove the 'V’ belt (Part no 1) from the pulley.

Removal of spindle pulley and Hub assembly

Loosen the nuts (Part no 2) from the spindle hub (Part
no 4).

Remove the stepped VvV’ pulley (part no 3) from the
spindle hub.

Remove the feather key (part no 5).

Removethe internalcirclips (partno 6) fromspacer (part

Assemble all the parts of the spindle and pulley inthe
reverse orderandapply, grease, oilat necessary parts.

Care should be taken while fixing new bearings
and the circlips.

Fix the 'V’ belt and adjust to proper tension.

Mount the belt guard.

Test run the machine

Switch on the power supply.

Checkthe runout of the spindle by using levertype dial
test indicator with magnetic stand.

no 8). Table
« Remove the external circlip (part no 9) fromthe end of Sl.No. Name of the parts Remarks

spindle hub (part no 4).
+  Removethe spindle hub and bearings (part no 7) from :

spacer. 2

3

Use aluminium or copper rod to avoid damage .

of hub and bearings. Parts of spindle and pulley
Removal of spindle sleeve Fig 1

Remove the pinion with shaft from the machine.
Straightenthe toothed washer (partno 11).

Loosen and remove the nut (part no 10) from spindle
{partno17).

Remove the toothed washer fromthe spindle.

Removethe bearings (part no 12fromthespindlesleeve
(partno14)

Removethe O -Ring (part no 13).
Removethe spindle sleeve (partno 14).

Remove the spindle (part no 17) from the spindle
sleave,

Remove the thrust bearing (part no 15) from spindle
using hydraulic press.

Clean all the dismantled parts and dry it.

Keep all the disassembled parts in a separate
tray in proper order while dismantling.

Identification of worn out and damaged parts

338

Check all dismantled parts of spindle and pulley,
thoroughly and list out the damaged, wornout partsand
fill up the table given.

Replace the worn outanddamaged parts and assemble
the spindle and pulley.

FIN24111H1
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Run the machine at slow, medium and high speed
atleaset 5 minutes.

Listen if any abnormal noise hearing from spindle
assembly.

Check if any noise generating inthe spindle assembly
if so rectify the faultand runthe machine without noise.

Parts

1

~ 3@ O kA W M

TASK 2: Rectification of hydraulic fault in power saw

V' Belt

Nut

Spindle pulley

Spindle hub(Internal splines)
Feather key

Internal circlip

Bearing

8 Spacerforbearing

9 External circlip
10 Nut
11 Washer

12 Bearing
13 O-Ring

14 Spindle sleeve

15 Thrustbearing

16 Splines on spindle
17 Spindle

18 Wedge slot

19 Chuckarbor

20 Drill chuck

Switch off the machine and remove the belt guards.
Support the arm properly.
Drain the hydraulic oil and keep it safely.

Remove the connecting pinfcirclip/split pin and loosen
the fasteners in the hydraulic unit.

Disconnect the oil lines and remove the hydraulic unit
from the m/c.

Dismantle the hydraulic unit and keep it in a separate
tray Fig 2.

Clean all the parts and dry it.
Inspect oil flow part with compressed air.

Inspect the oil sealf ‘o’ ringsffilter control valves/ valve
seat.

Replace / repair the worn out/damaged parts.

Assemble the hydraulic unit in the reverse

manner of dismantling.

Fix unit to the machine.

Check the condition of drained oil if contaminated fill
as per manufacturers recommended grade oil.

FIN24111H2

Connect the oil lines & drive system and remove the
arm support.

Trail run the machine and observe the performance.
Check any leakage in the oil ling, if found arrest them.

Adjust the control valve and verify to arm lifting &
descending performance.

Fix the belt guards.

TASK 3: Dismantling and assembling of a worn out grinding wheel

Switch-off the electrical power supply.

Dismount the safety glass bracket.

Remove the grinding wheel covers.

Unscrew the nuts from the spindle of the grinding wheel.

Remove the tool rest.
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Remove the grinding wheels fromthe spindle.
Remove the belts from the motor pulley.

Disengage the grinding wheel head unit from the main
bodly.

Dismantle the wheel spindle from the wheel head.
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+ Extract the ball bearings from the housings/spindle.
« Clean the ball bearings and other parts.

+ Inspect the bearings and cther parts.

+ Replace the bearings, if necessary.

+ Change the belts, if damaged.

Lubricate the bearings and other parts.
Assemble the parts in the reverse sequential order.
Replace the grinding wheels, if necessary.

Check the smooth running of the bench grinder.

TASK 4: Dismantling and assembling of gib from the cross slide of a lathe

+ Remove the adjusting screws from the dovetail slide.
« Dismantle the gib from the cross slide.

+ Cleanthe slide surfaces.

+ Check and inspect all the parts.

+ Damaged parts of gib strip and adjustment screws
should be replaced.

+ Lubricate the slide ways.

+ Assemble the gib and check the gib seating.
+ If youfind any defects, rectify it.

+ Check adjusting screws thread.

« Lubricate the slide ways of gib strip.

+ Assemble slide way, gip strip with saddle.

+ Tighten the adjusting screws to give the correct freedom
required inthe assembly.

+ Lockthe movement of the adjusting screw by the check
- nut.

« Check the slide ways smooth movement without any
shake.

+ Iftapergibis provided inthe assembly, properly position
the gib by end screws.

Skill Sequence

Fit a new grinding wheel -Task 3

Fig 3

CARRIAGE

FIN24111H3

Objective: This shall help you to

» fit a new grinding wheel in pedestal grinding machine.

Switch off the power supply to the machine

Cleanthe machine and remove any loose metal or abrasive
particles.

Loosen the work rest clamp and remove the rest Fig 1.

Remove the outer plate of the wheel guard Fig 1.

The wheel clamping nut is now accessible.

Check the nut direction before loosening.

Loosen the nut using a spanner of the correct size Fig 2.

Remember that when facing the front of the
machine, the spindle on the left has a left-hand
thread. Turn the nut clockwise to loosen it.

Fig 1

REMOVE
OUTER PLATE

FIN24111.J1
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Fig 2

CHECK NUT DIRECTION '
BEFORE LOOBENING

FIN24111.J2

Remove the nut and the outer flange.

A light blow with a soft hammer may be
needed to free it from the wheel.

Remove the worn out wheel from the spindle and place it
in the scrap bin.

Check that the markings on the old wheel are the same
as those on the new wheel Fig 3.

Fig 3
CHECK WHEEL MARKINGS
ARE THE SAME

SCRAP THE WORNOUT WHEEL
IN SCRAP PIN

Try the new wheel on the spindle Fig 5.

Scrape the lead bush to abstain a correct fit.
The outer diameter of the new wheel should
fit neatly inside the wheel guard, but with
adequate clearance.

Fig 5
WHEEL SHOULD FIT
CLEARLY INSIDE GUARD

BORE TO BE NEAT
FIT ON SPINDLE

FIN24111J8

Push the wheel carefully against the driving flange and
place the outer flange in position.

Screw up the clamping nut by hand, firmly enough to hold
the wheel in position Fig 6.

FIN24111.J4

Remove any paper, washer that has adhered to the flange
Fig 4.

Fig 4

CHECK INNER FLANGE

REMOVE ANY BURRS
OR PAPER WITH SCRAFPER

FINZ24111J5

Clean the flange, spindle, thread and inside the guard.

Check that both the paper washers are intact in the new
wheel,

Fig 6

RECESSED SIDE OF THE
AGAINST WHEEL

FI26N24111.T

Turnthe spindle and wheel a complete revolution.

Ensure that the wheel is running true, by rotating hand
and it is clear of the inner part of the guard.

Tighten the nut sufficiently enough to ensure that the
flanges will drive the wheel without slipping. (Fig 7 & 8)

Fig 7

TURN WHEEL BY HAND
TO ENSURE CLEARANCE

FIN2411148
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Fig 8

THKIHTEN ONLY ENQUGH
TO PREVENT SLIP

FIN24111J9

Refit the outer plate of the wheel guard Fig 9.
Reset the work rest as close to the wheel face as possible.
Tighten the work rest clamp firmly.

Rotate the wheel again by hand ensure that the wheel
runs freely and true.

Adjust the gib strip - Task 4

Fig9
TURN BY HAND TO
CHECK CLEARENCE
AFTER RESETTING
WORK REST
REFIT GUARD
RESET WORK REST 5
i

(Switch on the power supply and start the machine).

Allow the wheelto operate for one minute at full operating
speed.

The machine is now ready for grinding operations.

Objective: This shall help you to
* adjust and align the gib strip in a lathe.

Loosen the lock-nuts. (Fig 1)

Fig 1 _ | _ Fg'::AIGHT
LOCK NUT | / 5
ShiEe—=
\— STRAIGHT GIB =
FOR DOVETAIL SLIDE T
5
Remove the set screws. (Fig 2)
Fig 2
£ y
Q > 2
— %

Pull the gib out. (Fig 3)
Clean all the parts.
Check the straightness of the gib using Prussian blue.

Scrape the gib to get even surface to prevent stick-slip
motich of the cross-slide.

Lubricate all the parts.

Assemble the gib into the dovetail slide and position it.
(Fig4)

Figa

FIN24111%3

Fig 4

@ ADJUSTING SCREW
4 GIB STRIP

Adjust the screws and eliminate the clearance between
the slides for getting the correct freedom required in the
assembly.

FIN24111X4

Lock the movement of the adjusting screws by the check-
nut.

Hold the gib in correct position firmly while locking with
check-nuts.

Check the function of the cross-slide.
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Capital Goods & Manufacturing Exercise 1.8.110

Fitter - Basic Maintenance

Perform the routine maintenance with check list

Obijectives: At the end of this exercise you shall be able to
» perform the routine maintenance with check list
» rectify the defective items found.

Job sequence

1 Check the tension of the belt and adjust

2 Check the movement of the carriage of the lathe
¢ Runthe machine on different spindle speeds and check the speed.

* Engage the power feed and check the longitudinal and transverse
feed movements.

* Check the function of clutches by operating the clutch lever.

3 Checkthe movement of the cross-slide and the compound
slide.

4 Check the oil level and the functioning of the lubricating
pump.
* Checkthe cooclant level and the functioning of the coolant pump.

§ Checkthe safety guards and ensure that they are in postion.

FI20N1B11DE4
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Inspect the following check list items of centre lathe

and tick it in appropriate column.
Table

Items to be checked Good working/Satisfactory Defective Remedial measures to be carried out

Belt and its tension

Bearing sound

Driving clutch and brake

Exposed gears

Working in all the speeds

Working in all feeds

Lubrication system

Coolant system

Carriage & its travel

Cross-slide & its movement

Compound slide & its travel

Tailstock’s parallel movement

Electrical controls

Safety gaurds
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Capital Goods & Manufacturing Exercise 1.8.111
Fitter - Basic Maintenance

Monitor machine as per routine check list

Objectives: At the end of this exercise you shall be able to

* inspect the lathe parts

» applying lubrication to lathe parts

» operate and check the movements of the machine parts, before machining.

APRON UNIT

FI20N14111E1

Job Sequence

« Cleanthe machine. Fio 1
ig
« Check the safety guards (Fig 1) and ensure that they

are in position.
+ Checkthe tension of belt.

« Checkthe free movement of carriage, tailstock of the
lathe.

+ Runthe machine on different spindle speeds and check.

« Engagethe powerfeed and check the longitudinal and
transverse feed movements.

» Checkthe function of clutches by operating the clutch
lever.

+ Checkthe movement of cross slide and the compound
slide.

+ Check the oil level and functioning of the lubrication.

« Check the coolant and the functioning of the coolant
pump.
+ Check the exposed gears are fitted properly switch

ON and check the running condition of machine before
machining.

FIN24113H1
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Routine check list of lathe
Table

Iltems to be checked Description Remarks

Belt and its tension

Bearing sound

Driving clutch and brake

Exposed gears

Working in all the speeds

Working in all feeds

Lubrication system

Coolant system

Carriage & its travel

Cross-slide & its movement

Compound slide & its travel

Tailstock’s parallel movement

Safety guards

Adjustment screw

Quick change gear box

Feed selector
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Capital Goods & Manufacturing
Fitter - Basic Maintenance

Exerc

ise 1.8.112

Read pressure gauge, temperature gauge, oil level

Objectives: At the end of this exercise you shall be able to
* read pressure gauge

» read temperature gauge

» check the oil level.

TASK-1

PRESSURE GAUGE

TASK.2 TEMPERATURE GAUGE A

OIL LEVEL

gauge and oil level.

Note: Instructor shall demonstrate to the trainees regarding, reading of pressure gauge, temperature

7 1.8.412
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJEGT NO. PART NO. EX. NO.
SCALE NTS READ PRESSURE GAUGE, DEVIATIONS TIME
E @ TEMPERATURE GAUGE,OIL LEVEL
- CODE NO. FI20N18112E1
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Capital Goods & Manufacturing Exercise 1.8.113
Fitter - Basic Maintenance

Set pressure in pneumatic system

Objectives: At the end of this exercise you shall be able to
» set the pressure relief valve
» check the function of relief valve.

(=] []

= , JES PRESSURE RELIEF VALVE
| L
1-INLET NOZZLE 6-CAP
2-VALVE SEAT 7-SPRING
3-SEAT HOLDER 8-BONNET
[3] s = 4-VALVE BODY 9-SEAL
S 5-SET PRESSURE
2 N < : ADJUSTING SCREW
I o : i
I I
Job Sequence
+  Switch on the compressor + Openthecap
» Read the pressure gauge in the compressor tank. + Adjust the set screw No.5 inthe Fig.

Adjust the set screw according to the required
pressure.

+ Close the outlet line.

+ Check the relief valve function according to the
working pressure system

Check the function of the pneumatic system

+ |t notfunctioning properly, do the following.

1.8.113

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE NTS DEVIATIONS TIME

SET PRESSURE IN PNEUMATIC SYSTEM

E——@ CODE NO. FI20N18113E1
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Capital Goods & Manufacturing
Fitter - Basic Maintenance

Exercise 1.8.114

Assemble simple fitting using dowel pins and cap screw assembly using
torque wrench

Objective: At the end of this exercise you shall be able to
+ prepare and assemble the assembly fit using dowel pins and cap screws.

=

ASSEMBLE SIMPLE FITTING USING DOWEL
PINS AND CAP SCREW ASSEMBLY USING

TORQUE WRENCH

@\ IR /|/
N gy :
R [ o
L N
| 1 V] /—@
17
- o
| i
[ [
SECTION-AA
ASSEMBLY
I I
I I
I I
| =
I I
| |
| |
| |
= — I
St . 3
| |
| |
A I
2 MEx30 CAFP SCREW Fed10 PART-5
£ 25x30 DOWEL FIN Fe310 PART
1 €5 ISF 30-25 2 Fe310 PART-3 1.8.114
1 SQUARE 28-30 - Fed10 PART-2
1 65ISF30-25 - Fe310 PART-1
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NC.
SCALE 1:1 DEVIATIONS £0.04mm| TIME

CODE NQ. FI20N18114E1
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PART-1 BASE PLATE 60 FILED
25H7 N7 /
=)
: 8
Ny
SECTION-AA
PN BROLES M6-2 TAPPED HOLES
17.5 8
o \
7N
1/ o
] o 5
— \ s
S e et
: 50
A A
55
PART-2 MIDDLE PLATE PART-3 TOP PLATE
211
o N
«
] I =
=]
25g6 25H7 175
26.6
60
@iI5H7-2 HOLES 50 R RO
g \ | @11-2 HOLES
&
.
|
N | I gd l/
| = 2
& @
O ¢
" r . YT
! 8
55
1.8.114
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PRCIECT NO. PART NO. EX. NO.
SCALE 11 DEVIATIOCNS TIME
BASE PLATE
S @ CODE NO.FI20N18114E2

350
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Job Sequence

Check the raw materials size

File part 1, 2 and 3 to over all size maintaining parallel-
ism and perpendicularity.

Check the faultness and squareness with try square
and dimensions with vernier caliper.

Apply marking media on part 1 and 3 and mark the
dimensional lines as per drawing.

Punch withness mark and drill hole marks

Part 1 & 2

Chain drill, cut and remove the excess metal and file
to size and shape as shown Fig 1.

Fig 1

/ EXCESS METAL

FIN24116H1

Similarly, chain drill, cut and remove the excess metal
in part 3 and file to size and shape as shown in Fig 2.

Fig 2

=

EXCESS METAL

FiN24116H2

Skill Sequence

Fixing of dowel

Fit, part 2 in part 1 and 3 maintaining tolerance
+ 0.04mm.

Assemble, part 1, 2 and 3 all together and clamp it
using parallel clamps maintaining squareness.

Hold the assembly setting in drilling machine table
along with suitable fixtures.

Drill, counter sink and ream the hole as per drawing
and fix & Smm dowel pin without disturbing the
assembly setting.

Similarly, drill, counter sink and ream the other dowel
pin hole without disturbing the assembly setting and
fix other @ Smm dowel pin.

Drill holes for tapping in part 1 and 3 without disturbing
the assembly setting.

Separate the assembly setting, drill & 6. 6mm through
hole and @ 11mm counter bore to the depth of Bmmin
part 3 to enter the cap head screws as shown in job
drawing.

Hold part 1 in bench vice and cut M6 internal thread in
two holes to fix cap head screws.

Clean the threads without burrs.

Finishfilein part 1, 2, 3 and de-burr in all corners of the
job.

Re-assemble part 1 and 3 along with dowel pins and
cap screws.

Fix the cap screws using torque wrench.
Fit, part 2 in part 1 and 3 opening slot.

Apply a little oil and preserve it for evaluation.

Obijectives: This shall help you to
» fix dowel pins
* remove dowel pins.

Keep position 1 and position 2 as shown in Fig 1. Drive the dowel using a hammer such that about 5 mm of
the chamfer side of the dowel enters into the reamed hole

Tighten the socket head screw such that there is a gap of bt

one pitch of the socket head screw as shown in Fig 1.
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Fig 1

SOCKET
HEAD

SCREW \

JJINY

PART-2

| —PART-3

NN

Drive the dowel keeping pin punch dia 5.8 overthe radius
of the end of the dowel such that the chamfered end of the

dowel into position 2 as shown in Fig 4.

Fig 4

o

|

Lg

PART-2

7

v

ol
Z mml ///w
L 2
< PART2 —=
N NN

Check for the perpendicularity.

Drive the dowel into the reamed hole such that chamfered
end of the dowel enters fully into the position 1 as shown

inFig 3.

Fig3

A
&Y

PART-2

N

FIN241168J3
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[
! 8
Drive the dowel in about 10 mm into position 2 as shown
in Fig 8.
Fig5

o

PART-2

P

7
N\

FIN2411845

Tighten the socket head screw such that there is no gap

exists as shown in Fig 6.

Fig 6

NO GAP

|‘|r//

N

PART-2 \
WA

V.. N

FIN24116J8

C G & M: Fitter (NSQF - Revised 2022) Exercise 1.8.114



Removal of the dowel

Removal of the dowel should be inthe same direction as

Knock the dowel out using the hammer as shown in Fig 8.

driving. Fig8

Insert pin punch into the reamed hole such that it sits over

the radius end of the dowel as shown in Fig 7. |

Fig7

| —PARTa

jul

A
— <+<

| —PART-1

?

7
/

DOWEL PIN

FINZ4118.18

N1 /
N / \

FIN24116JT
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