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.
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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™
S.No. Part Name Material used for manufacturing
1 Vernier Caliper
2 Scriber,
3 Hacksaw blade
4 Protective coating on lrotyerid'stegl
5 Wormwheels, Gears
6 Casting ef 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.
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Fig.3*Scaled part

Job Sequence

y y + Obseryathe given raw material
Instructor shall arrange to display variols

corroded conditions and without any defects. ¢orrosion andscaling
Differentiate with one another = Recordtfie appearance of the defects in Table1. Get

: . 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.
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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
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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 80mm.and draw
parallel lines to side "AD" as shown'in'Fig 2.

Fig 2

(]

FIN1214H2

Helahthe Job firmly in Bench vice, keeping side "AD"
parallelfowice Jaws.

Select'1 mm, pitch Hacksaw blade, fix the blade in
hack saw frame, peinting 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'tc punch marks.
Apply pressurerin the forward stroke.
Release the pressure inthe return stroke.
Use full lengthi of the blade while sawing.

CheckK the size with steelrule.

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 TC BE REMOBED
BY HACKSAWING

Fitd121445

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
©
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Altersawing profile of the Jobshown in fig 5, check the
size with steel rule.

Fig5
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Obijective: This shall help youto
» measure the length or a part of a'length of objects:

Place the rule either directly ‘of todhe/length to be
measured or at right angle to the reference plane.

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

FINT1Z214K2

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
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WRONG METHOD /

FIN1214K3

Always keepthe 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

Fig2

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 cneanocther;

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 S8UPPORT POINT

FIN1214Y2

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

Clamp the job to be cut according tc 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.

Tightenthe jaws firmly tc avoid tilting and shifting of the
job.

Whenever the section being cut shows chattering effect
or vibratiangtheiglamping heeds improvement.

Select the correct pitch blade for cutting.

Sharter the cuttingsection 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'suchaway that the teeth are in the direction
of cut. (Fig.3)

Fig3a

DIRECTION
<] OO0 oF cur

DIRECTION OF
/ FRESSURE

TOOTH
SPACE

WORKPIECE

FIN124Z3

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

EIN1214Z4
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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.
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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 onthe sawing line with dot punch.
Hold the Job in bench vice.
Fix 1.8 mm pitch hacksaw blade in hacksawframe.

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 steelrule

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.

Figa

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

FIN1215H2

CG & M - Fitter (NSQF - Revised 2022) : Exercise 1.2.15




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
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Fig3

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 ete. use a 1.8mm pitch blade. (Fig 4)

L2

Fig4

MORE CHIP CLEARANCE

FIN1215J4

For tool steel, high cartbon, high speed steel etc. use a
1.4mm piteh Forandle iron, brass tubing, copper, iron
pipe ete, use admm pitch blade. (Fig.5)

EZZ%ZZI

Fig 5

FIN1215.5

TWO OR MORE TEETH ON SECTION

Forconduit 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 tensicned
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 afine pitch blade for thin work.
(Fig.4 &5)

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

Fl20N121502

File V' notch using a triangular file.

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

Fig4

FIN1215X4

Normally, a coslant is not necessary while hacksawing
by hand. However io'saw in heavy stock, intermittent
coolant tetbeapplied.

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

+  Mark35 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'sdrface S,

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

the sizefwithisteal/rule.

Applyonlylimited clamping force so thatthe

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

+ Check the parallelism with an outside caliper and

- steelrule.
Fig1
4 /
/ ﬁ
& B
4
w 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 with a projection of & to 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

FiN1218.12

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

Hold the tip of the file according to 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 @8 a straight edge for
checking flatness.

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

Dothe checkingfacing the light. Lightgap willindicate high
and low spots.

Checkingsquareness: Considerthe largafinished surface
asthereference surface. Ensurethatthe reference surface
is filed perfectly and is free from burrs.

Butt and press the stock against the referencecseirfacel
(Fig2)

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

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
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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 caliperferthe earrect
feel’ transferthe measurement to a steel rulzorany other
precision measuring instrument as the gase may be.

Fig3

JAWS JUST TOUCHING WEIGHT OF CALIPERS

E SUFFICIENT TO PABS
JAWS OVERTHE 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 FROM RULE

FIN1216X4

Figs

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

FIN1216Y4

CHECKING THE DIMENSION

The point of onejaw mustbe placed cverthegraduation so
thatthe paint of the other jawisparallel withthe edge of the
steel rule. (Fig 5)

Record the reading to an aceuracy 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

[ A

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 thedimensions with a steel rule and squareness
with a try square

File surface (R) and maintain the thickness of 9mm
parallelisntioside A.

Remove sharp edges. Apply little amount of oil and
preserve it forevaluation.
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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‘\
]

0
=
Y
48 9
SIDE 'A'
38
B
5 /
S
[+=] o9
5] b
e
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
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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 paralilel
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®mmonline 1 and 2, 3and 4as shown in Fig.4.

Fig 4

FI20N1218H4

+ Join point 1 and 3) 2and.4, and punch withess 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.

TASK 1
R35
|
© I
P~
@1z |
- - I— o +
o™
\ - % %
28 28 X 9
78 2% @10
MARKING CURVES & CIRCLES
(By dehny callpanand divider)
TASK 2
0
&
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
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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

13

78

FI20N1218H1

+ Set the dimension 11 mm in Jenny caliperand draw
parallel line as per drawing with reference toDA'. Fig 2

+ Similarly, set the dimensions 38|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

o] A

FI20N1218H2

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

as pendrawing. (Fig 3)

s Setithe radius 85 mm and draw arc as per drawing.

(Fig3)

+  Punchwitness marks on the circles and radius.

+ Preserveitfer evaluation.

Fig 3 D c

‘AR
L/

FI20N1218H3

Fig1 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 cirele at b

Step 4 (Fig 2)

Draw an arc, R8 mm from the centre<a’ and ‘o’
Draw an arc, R10 mm from thecentre ‘¢’
Draw tangent lines to join X, Yand Zasshown in Fig 2.

Draw the tangent lines from/thearc drawn, the inter
section of the tangent (e) jis'the‘eentre for|joining the
tangent with arc.

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

Fig 3

15

40

FI20N1218J3

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

Step 5 (Fig 3)

Punchen the marked lines with equal intervals Fig 3.

Preserveithe job for evaluation.
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Capital Goods & Manufacturing Exercise 1.2.20

Fitter - Basic Fitting

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

4 x R20
TASK 1
[+ 0]
o
+
(e BN <o ]
o |~
- -
18 40
76 2
TASK 2
@ 12x 2 CIRGLES p,
6 x R6
/EL : R10
R Py o VA=E
g Tl <
o
20 30 =
M
76
NOTE: Use same material for marking Task 1 & 2 9
1 80 ISF 10- 80 Fe3il 1.2.20
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NC. PART NO. EX. NO.
SCALE 11 ; TIME :
MARKING STRAIGHT LINES & ARCS USING TOLERANGE : 0. Smm
=& SCRIBING BLOCK & DIVIDERS I
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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 Jobwith referenceto 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 puneh TASK 2 as per
drawing.

Mark the centre line 38mm from reference surface
AB.

MArk 15mm above the centre line and 18mm 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

+ Setthesize 20 mm and scribe line with reference to

all overthe four sides to draw radius.

* Bunchonthe four radius point with a 307 prick
punch.

« Draw 20 mm radius using divider in four corners.

+ Punehon the marked lines with equal intervals.
(Fig 3)

« Preserveitforevaluation.

Figa

AT

Nl

FIN1220H3

Fig 1

15

16

A B

FI20N1220.H

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

+ Mark fadius RS anb places.
« Joinradiuslines as per drawing.

s Draw & 12mm gircle on the marked reference of
20mmand®0mm.

« Markcorner of the centre R10mm as shown in Fig 2.

* Puanchon 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

I

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 asdot punch.

+ Hold the job firmly in the vice.

+ Support the job with wooden bleck while ichipping

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
eyeshole’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

Held the'hammer at the end of the handle for maximum
leverage. (Fig 5)

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 ina vice. If necessary,
support the work on a wooden bloek. (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

Stopehipping befere the end of the surface; otherwise the
edgeof the job will breakioff ) To prevent this, chip the end
of thejob 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

+ Checkthe raw material size Usingsteel fule.

+ Checkthe squareness with try square and flat surface

with straight edge/blade of try square.
+ File 3 sides mutullay perpendicularto each cther
_ _ . + Clean@and apply oil and preserve it for evaluation.
+ Markandfile to size 70x70x18mm by maihtaining

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.

&5 6 x 2 HOLES @8 x 4 HOLES R 10 x 4 RADIUS
Fig 1 \ /m
Y/ o\ Lill . i
L/ U X bl
¥ 216 =
<R +y Trd 5 |
10
s
o Al 'l O .
y
il R P
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

RS ELEEE \ 18 18 CIRCLE DIAMETER (PCD)
e
C) a7 9 E==
© a1 ]
© |l =
58 |.7 & ===
2 R
£ —
\F | EB N
! 45 O Y
Fig 4
30 30 @5 x 4 HOLES ON 25 PITCH
‘ 26 26 , CIRCLE DIAMETER (PCD)
o
% | R10
[
A | -y
Tp)
=t
P (S|
s |
@6 g
—
N
% 12
70
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 ofthe job.

Mark 8mm, 16mm, 26.4 mm and 34.4 mm ines 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 'o' using Bevel Pratector
as per drawing.

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

Fig 2 .
s
*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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&
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22.5

S
o
FI20N1223H3

Apply _marking media on the surface of job
(45x9x45mm)

Mark job centreling 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.

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

Mark 4.am, 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
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FIZONT223H4

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 horizontal position.

Marlk65mm with reference to EF and mark 4.5mm
with reference to DE.

FPunch on the intersecting point using prick punch.

Setradius 3mm and draw circle as per drawing.
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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 reund bar
reading.

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

Fig 1

Fl20N1224H1

+ Loosenthe 'U' clamp

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

+ Repeat the same procedure to seribe 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 andscriber fig 4.

Punchon theintersacting point 'O' using centre punch
@0°.

Paint 'O’ is the centre of round bar.

Preserve itfor evaluation.

Fig 4

x 0

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 I
|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 markingsbloegk®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 min and scribe a
line in right side to 23 mm length as shown in job
drawing with reference to side MWXFig 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 scriped line with referenceto
side XY’ and mark point VA" 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 S0 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' tothe 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 mmdownward and mark itas ‘H’. Fig S

Draw radius of 19 mm from the point ‘H’ in such a way
that'the arcshould meet point ‘B’ and ‘D’ through centre
paint ‘G Fig s

Figt =z Y

R18

-
G
I - O S
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
s PUnchen the marked lines for prominent marks. Fig 8
+ | Check theysize with steel rule.
3
&
Fig8 &0
10 =
b Ly
3
«° - & . i e T Y
& i VK e oW
« -
< g~_22 " " s 2
16 & & > . L & &
o 5 3
& 2 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

FIN1225.1

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
point. (Fig 3)

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

Figd

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.

o - SLOT
n
&0
0 /
@ L OIL GROOVE
S e
[oo) o]
1.5 =
—_—
j 7
=
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 i = Chipping oil groove
)
§ »  Similarly, chip oil groove width 3 mm x depth 1.5 mm
£ with round nose chisel and Ball pein hammer fig 3.

» [ Check thewidth 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 diamend point chisel + Chipthe chamfersd portion 5 x 45 using flat chisel
fig 2. anda Ball Fein hammer as shown in job drawing.

+  De <burrallthe faces and corners of the Job.

Fig 3

HALF ROLND 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]

>
L /A )

Job Sequence

20

N

+ Remove burrs and check the size of the raw material. . File andfini®hlsides parallel to side 2.
+ File diagonally (Fig.1) side d-with a 350mm flat . Filedndfinish side 6 paralle! to side 3.
bastard file.

+  Checkthe size with sieel rule.

+ Frequently 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.

«Glean, 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
_— ! . R /‘®
+ File side 4 parallel to side 1. {use a caliper to check
parallelism. L/ | / |w.] -
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|
N O\
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 usingvernier
height gauge and keyway angles using vernier bevel
protractor. (Fig 2)

Fig 2

\W/i

FIZ0N1228H2

Fig1

HALF ROUND CHISEL

FIN1228H1

Punch witness marks
Hold the jobia bench viee

Chip keyways with cross cut chisel to the required
depth

Ghip keyways'sharpcorners with a diamond point chisel
Check the job'size with steel rule

Chigskthe angles with bevel protractor

Finish.the job and debuirr it.

Apply thin coating of oil and preserve it for evaluation

Grind the chisels well
* Look always at the cutting edge

¢ _GCool 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 forfesharpening

Skill Sequence

Grinding of flat chisel

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

Before grinding: Check the grindingwheel by,

— sliding the finger tip across the grindingwheel 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. Forfefficient
chipping, chisels are to be re-sharpened regularly.

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

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

Fig 3

FIN1226.13

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”7 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
exeessive heating of the cutting edge, (avoid blue colour
irerannealing effect).

Rockthe point en'both sides in an arc to provide convexity
atthe cutting edge. (Eig 5) See the arrows 'C'.

Figh

FI20N1228.05

Dip the chisel in the coalant as and when it is required so
as toavoid cverheating.

Repeat the 'grinding an the opposite side of the cutting
edge.

Checkthe 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 metalsurface is freefrom + File and chetk.flatness and squareness with
oil or grease. previodsly finished surfaces using a try-square
+ Checkthe raw material for it§ size with a steel 150mm.
rule 300mm. + _File the adjacent shorter side flat and square to
+ Hold the workpiece in a4125mm jaw bench poth the finished surface.
vice on its ends. «  Remove burrs and mark sizes as per job drawing,
« Ensure the work is held horizontally usinga steel rule, try-square and scriber.
Do not over-tighten the workpiece. + Filethe other two 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 assteel file card is used.

When filing a workpiece to/a smoeth 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
of | N/l
35
TASK 2 40
w
X
=y '
=
6 15 20 25 20 15
o
T‘_’ | R10 x 4
TASK 3 |
S )
R
el |
K /,/ M
8 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

73




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 oh ‘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 74 x45x9mm|
Apply lamp chalk and mark the profile as perdrawing
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 movementshould be steady while sawing on
T section.

While finishinga cut; slow down the pressure to avoid
breakage ofithe 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
portiens

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 lingusing_a
flat bastard file. (Fig.1)

Fig 1
CORNER FLED

FIN12311

Rounding of corners

The flat surfaces are rounded and brought near@bout to
finishing size, using a flat second cut file. [Inthis, thefile is
moved forward across the cunve 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 filingimake sure:
- to checkthe radius frequently with a radius gauge.

titutto use the broad surface to the job as datum for
chegking the size.

- < notto 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

FIN1Z31Y2

File and adjustthe radius gradually according to the radius
gauge.

The right radius is the one that matches correctly with the
gauge. (Fig.9)

After using the radius gauges, wipe them, clean with a
clean cloth andapply a lightfilm of oil before storing.

Fig 5

\

FIN1Z31Y3

Observe the contact surfaces for any 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 - QWP . . S N bl Sy 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 mim length.
Mark and punch the sawing lines.

Hold the job in bench vice as shown inFig 1.
Fix 1.0 mm pitch blade in hacksaw frame.
Cut along the sawing lines using hagksaw.

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 overtightening the pipe in the vice
which causes deformation.

Do not cut too fast.

Cutvery 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
< =
o B Y
@
0
wy
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‘ceatofoll@nd preserve it for evaluation.

CG & M: Fitter (NSQF - Revised 2022} : Exercise 1.2.33



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 0 12 10, 10, 10,
| | | | | |
‘ %
[aw]
ol
[
o
g 38 5Q
TASK 2
.9 130813 13,9, 9 94
| | | Ny,
______ II _______________.
(o]
| l Hro
(=" |
o
)
______
- 38 5Q
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.

82

Check the raw metal size using steel rule.

File and finish of M.§ round pipe to 78 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
havewniform sawing mark

Frequentiy wet the blade in soluble oil

Deburrthe job and preserve it for evaluation.

Use coarse pitch blade for solid material and
fine pitch blade for Hollow section.

Hold the jobuin. bench vice and cut along the marked
lines to the required depths as shown in job drawing.

Check sawn.metal with steel rule.

Besturr the job and presenve 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..
1
PART {A)
4""0
o
({e]
PART(B) Je@ . | —
o
16
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
@ /_

FINt235H2

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 fileimay likely to slip.

Part ‘B’

File and finigh to size 45x45%x9 mm maintaining
parallelism andperpendicularity.

Mark and puneh 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
[T EXCESS METAL

r—EXCESS METAL

FIN1235H3
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File step'A'to 156 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 N80 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 Fig4 Fig5
I 30 1
L_JSO 40
HEXAGON PENTAGON TRIANGLE

Job Sequence

+ Planish the sheet metal on a fin man's Anvil using
mallet.

+ Checkthe sizes of the sheet 180x150x0.5 mm using
a steel rule.

+ Markthe centre line as shown in job drawing.

+ Punchthe centre point using apriek 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 showninyjob drawing.

Mark an equilateral triangle of 30 mm side within
pentagenasshown in job drawing.

Place the'sheet on Anvil.

Cut the square 150 mm side using flat chisel and ball
peinhamrer fig 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.
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Instructor should assign the work to «List utthe 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.

3 ™
. @ \/ </ — W =l
o ' @186 '
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15 \ @84 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
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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
- 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 fromiarilling
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. Askyeurinstructor.

Finish the;job and@e-burr all corners.

Apply thin ceat of olland 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 anaccurate
method of locating the position of the heles (ife. 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 ofthe drilling machings
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
pilet 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.
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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 oflarge diameter drills are thicker, the dead
centresof thase drills do not sit in the centre punch marks.
This canuesult in the shifting of the hole location. Thick
dead centres can not penetrate into the material easily
and will impese severe strain onthe drill.

These problems can be overcome by drilling pilot holes
thitially. (Fig 3)

Fig 3

4

THE PILOT HOLE

FIN1Z38J3

91



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 4 x M6

50

55@:’

¢ O

[

1

15

b o]

Job Sequence

+ Check the raw metal and file to size #6x50x9 mim.

+ Markthe hole centres for the tap drill holes withwernier
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 twodioles @ 8igymm forM 10 tap.
Drillg 14 mim at the centre of the work for M16 tap.

Fixthe 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 bernich vice.

Cut M8& internal thread using M6 hand tap and tap
wrench.

Similarly eut internal threads using M8, M10 and
Md6Hhand 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

DRILLING AND TAPPING

1 60 ISF 10 X 78 mm Fe310 1.2.38
NOC.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL FPRGJECT NO. PART NO. EX. NO.
SCALE 11

TOLERANCE : 0. imm | TME

CODE NO. FI20N123BE1
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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. inthe vice. The tap
surface of the job should be slightly. above thelevel of the
vice jaws. This will help in using a try square withoutany.
obstruction while aligning the tap. (Fig 2)

FIN1238X1

Fig2
TRYSQUARE

HAND TAP

FIN1238X2

Fix the first tap (taper tap) in the correct sizetapwrench.
Toosmall awrenchwill need a greaterforce toturnthe tap.
Very large and heavy wrenches will not give the“feel:
reguiredtoturnthe tap as itcuts 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

Fig4

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 frequenthy
about quarter turn, to break the chips. (Fig 7)

Fig 7

QUARTER REVERSE
TURN WHEN NECESSARY
o

COMPLETE
CLOCKWISETURN  £A\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.

Selectthe length of wrench suitable to the size
ofthetap Overlength 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 eachline.

Select the size of the lettersiageording 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 afile 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 EILE BEFORE
STAMPING

METAL EASILY
FILED I5 SOFT
ENOUGH TC
STAMP

FIN1240H1

Each symbol must be made with asingle blow Asecond
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 imdine,
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'punchdn@avertical position. (Fig 3)

Hold the hammer vertically above the punch. (Fig 3)

Fig 3

LINE UP PUNCH AND
STRIKE SQUARELY

FIN1240H3

Watchthe 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 L e
X
RADIUS ]
d VO SIS
@ < \ .
- R10 x4 RADIUS |
3 1 1
d) - 7)) -
1\ @k S
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 theg
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

e

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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