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.
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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, using.a
steel rule.

Level the sheet on a levelling plate using a mallet.

Mark a square on sheet metal as per sketeh.

TASK 3: Marking and cutting on curved lines

Flatten the sheet metal using a wooden. malletiand 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 inFig.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 andypunch 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 circlellines using bend ships.

Cut along the marked outside curved lines 1 to 4 using
straight snips=(Fig'2)

Cutalongthe markedinside curved lines 5to 9 usingbend
shipss (Fig.2)

Check the dimensions of the cut pieces using a steel rule.
Flattenthe sheet on anvil-stake with wooden mallet.

Check surfageflatness with edge of steel rule.

Fig 2 12

100
» %2
% 1
g
&
8

120
100
o

, 9 & 7 68 5

FIN1342H2

102 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.42



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 per sketch usingasteelrule.
Level the sheeton alevelling plate.

Mark centre lines.

Punch at the centre of the sheet ‘o

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
(1]
Join points A, B,C,D and inscribe the square.

Cut along the marked lines using straight snips.

Scribe arcsonthe circumference, each arc being equalto
the radius of the circle.

Join points A, B,C,0,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 staketop. (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
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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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Check the 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 surfacesof 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 steelrule on the
workpiece such that the edge is perpendicular to the
lines or the edges. (Fig 1)

Fig 1
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— Coincide one linewitha large graduated line (Centimeter
lines) on the steel rule.

— Taking this as a reference dimension, noteythe
dimension on the scale coinciding with the line/fedge
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
L Fig 8
3
Figé
3
3
b Fig 10
3
H
The line AB is the parallel lingtotthe dattm 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 dimensionh 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.
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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 TCO BIG

FINS42K2

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<or 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
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Change thethumb position.on the compass, and draw the
rest of the eircle fromthe lower left. (Fig 6)

When_drawing, tilt the cempass slightly inthe direction of
rotgtion.

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

»
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Mark the centre point on the centreline:

To punchthe centre point useadet punch. Flace the sheet
onthe anvil stake. Holdthe punch betweenthe thumband
thefirsttwo fingers of the handwhere possible, restthe little
finger and the edge of your hand onthemarked centre point
as shown in Fig 2.

Fig 2

2. INCLINE THE PUNCH
S0 YOL CAN SEE
CLEARLY, TO LOCATE
THE POINT

FIN134202

1. POSITION THE PUNCH

Bring up the dot punch in the vertical positien and strike
with a ball pein hammer onthe head of the dot punéhilightly.

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.
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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 betweenthe blades.

Maintain the gap in between the blades; 10 less than 20°

Fig 2

(Fig 2 & 3)
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Fig3
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DO NOT GRIP
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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 notdprovidedin snips, care should be taken
while cutting'the sheet, netito pinch the palm of the hand
between the bent ends of the snip handles while closing.

(Fig.7)

Fig 6

FIN1342N6

Qut the material alohg the serbed 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 curvedline
and the workpiece towards you. i his motian should be
synchronised to get a correct curved shape.
Sharpening of snips
Objective: This shall helpyou to
» sharpen the blunt snips.
Introduction: Aftercontinuous use, theeutting edge of -
the snips gets worn cout and.requires’ resharpening. Fig2
(Flg 1 ) BT 1A 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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CLAMP THE HANDLE IN A VICE
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File the cutting face of the blade using a flat smoothfile as
shown in Fig 3.

Fig 3

FLAT S8MOOTH FILE
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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 &
DO NOT REMOVE
EXCESS METAL
SHARPEN SNIPE WITH AN DILSTONE 2 KEEF THIS poMob
i BLADE CLEAR OVERHEAT
OF THE WHEEL
Use the coarse side of the oil stone first. Usethefine side
of the oil stone for finishing. 424 0 | T TNt ——
Remove the snips fromthevice and repeatthe sameforthe
otherblade. DO NGT EXERT
Sharpening by grinding wheel St S
Switch on the off hand grinder. 8
Open the blades of the snips as far as possible. o W ERSSSIUC ACRDSS THE WHECL %
Lay each blade to the grinding wheel as shown in Fig 5.
Start grindingfromthe pivot joint anddraw the bladeacross
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. (Rig1)
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
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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.ares 1 and 2 with A and C as centres on the top
andbottormofitheline BD. (Fig 3)
Fig 1
Let the arcaymeet @atiBiand D.
Join the:points Band D
A ! c BD is th&'bisecter of AC!
ol
Join AB, BE, CD and DAto each other.
g ABCD is the square drawn inside the given circle. (Fig 3)
s Fig 3 , ¥
Bisect AC. (Fig 2)
b
Fig 2 o
2 1
>
A c
(o]
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

=)
FIN134272

With AO as radius and A and B as|centre, drawtwo arcs
CD and EF respectively with the help of a compass. L@t
C D,E F be the intersecting points on the circumference.

(Fig3)

Fig3

A
c D
E F
B

g
)

Gonnect points A, D F B E and 'C' to each other. (Fig 4

Newsa regulanbexagon 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
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TASK 2
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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 maximura length, i.e
more than the circumference of the cylinder(Fig.2)

Fig 2
9 9 12

124MM

| |
0 1234567 891011[12
314MM

FIN1343H2

Draw line parallel to base ling tothe height of 124mm
(Height of cylinder) and draw perpepdigulanline atthe end
of 314mm base line.

Transfer the distance from O to 1, using a compasson the
base line as per shown in Fig.2 and continueto/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
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A___________
o1 |
b ]
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oL, Sl
gl L e
el s

3 4
CYLINDER

1 12

FIN1343H3

Markthe'lines at 4mm distance on the top and bottom of
the patternfor hemming at the top edge and joining at the
bottom edgess«(Fig.4)

Draw the lines‘parallel to '00' and 12 12' at a distance of
5mm and’10mm en both sides respectively for seaming.
Complete the development of cylinder as per the given
dimensiofy

Fig 4 4 .
‘ L
[ }
|
10 |! 5
T
‘- 4
= 3
0 1.2.3 4 56 7 B 9 1011 12 g
DEVELOPMENT E
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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 agshown
inthe fig.3.

Fig 3
[E E
R
F A D K
5 B G J
20 M ! 3
z

Draw lines for Smm single hemming allowance op the four
sides parallel to FG HI, JK and LE as shown in Fig.4.

Fig4

lt.n
s 1[@

]
—n
FIN1S4304

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 BrG.and D as shown in the fig.6.

Fig 6

E I
v/

Nam\y

FIN1343J6

Completethe development of rectangular tray as per the
given dimensien.
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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
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T
ELEVATION

20

&

PLAN

FIN1343X1

Divide the periphery of the circlefinto 12 equal parts and
checkeach division. (Fig 2)

Fig 2

FIN1343%2

Extend the lines to a length slightly more than the
circumference of the circle (pd) plusthe allowaneesior the
locked grooved joint. (Fig 3)

Fig3

!
1
| |=
1
T

FIN1343X3

Draw a line 00' perpendicular to the parallelline 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
te the base line. (Fig 6)

Draw parallalinesto line 00 at points 1,2,3,4 upto 12. (Fig 6)

Fig 8
g1 2 3 4 §F§ 6 T & & 1011 12

ELEVATION DEVELOPMENT

0123458789101112§
z
'S

Mark the lines at'4 mm distance onthe top and bottom of
thiegattern for hemming at the top edge and joining at the
bottomedge. (Eig.7)

Draw thelines parallelto 00' and 12 12' ata distance of 5mm
and10mm onbothsides respectively forseaming. (Fig. 7)
Now the patterniig cempleted.

Fig7

d‘* -

i

10

01 2 3 4 § 6 7 B 8 10 11 12
DEVELOFMENT

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
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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
= — 0 = =
G B c J
|
H |

EIN1344H1

TASK 2: Soldering and sweating

Cut two pieces to the size 75 x50mm.
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"cerrect alignment as
shown in Fig 3.

Heatthe soldering iron bitinforge orblow 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

Bipthe point oftheseldering bit into a dipping solution to
avoid oxidation.

Apply solder to the bit.

Placethe bit incorrect position, overthe lapopeningatone
end of the joint:

Lift the bitfrom the joint to get a smocth tack of solder.

Similarly tackat reqular 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 other 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 because its melting temperature
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

F 11344004

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'ds a mould.

Clean the anglesironand pour the molten solder carefully
and[@ontinuously as shown in Fig 3.

WARNING

Molten solder will splatter violently in contact
with moisture. The moulds mustbe preheated.

Allow the solder to set.

Remave the stick after getting coocled.

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

FINT3 4431

Rub all faces on sal-ammaniac cake. (Fig2)

Apply stick solder to each warkingface, asit is rubbed on
the sal-ammoniac cake.

Spreadthe solder uniformlyoverthefacesandremove the
excess solder by wiping withra piece of rag. (Fig 3)

Now a thin bright film called ®tin” is fermed onthe faces of
the copper bit. This is called tinning.

Tacking and soldering the joint

Fig 2

FIN1344x2

Fig3

SPREADING THE 80LDER ON FACES OF BIT

FINT344X3

Avoid breathing fumes from the sal-ammoniac
whichwcauses headache and is injurious to the

lungs.

Objective: This shall help you to
» set and tack the lap joint in correct alignment

» solder a lap joint with uniform flow of solder/ in flat position

*_inspect a lap joint, to ensure strongd joint.

Check the size of the material using steel rilesand
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;
DULLGREY
TOO COLD
LACKS PENETRATION
BUCKLING
UNCONTROLLED
FLOW
TOO HOT
BURNT
SOLDER FLOW TEMPERATURE

FIN1344Y3

HEATING THE BIT

Figs ;

SOLDER FLOW

s

LIFT OFF BIT

N

SMOOTH DEPOSIT
TACK SOLDERING

FIN1344Y5

Similarly, tackat regularintervals along the joint. Tacking
prevides 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 €oldtion to avoid
oxidation. (Fig 4)

Fig 4

DIPPING SOLUTION

FIN1344Y4

DIP THE BIT

Apply sclder to the bit.

Fig6

TACKING THE JOINT

FIN1344Y5

Re-heat the bit, if neeessary. Place the bit on one end of
the seam; add solder tathe bit and allow the solder to melt
and flow into the jointwhich takes place by capillary
action

While soldering, to prevent the lap joint from springing
apart the jointis 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
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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, usinga blow lamp.

Cut the sheet or pieces to the requirechsize and mark.

Cleanthe surfaces to be joined thoreughlyfreeof dust, dirt
and oily surface.

Coat the surface to be joined with flux. (Fig 1)

Fig 1

WORKFIECES

FIN134421

APPLY FLUX

Apply anuniform coating of solder to each ofthe 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 jointwith 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 dewnpiece.

Whilemmoving the copper bit forward, ensure thatthe solder
melts. Otherwise /the joint will not be proper.

Constant supply of heat will produce a successful sweat
solderedjoint.

Henee, itds 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
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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 el y - —
~
=t
(2]
~ Ul L _ NGI1IAws
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

T

|

I

|

|

(|

I|

l

|

|

|

PANE DOWN SEAM JOINT
®
TASK 4
65
KNOCKED UP JOINT
B
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
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[
[
I
I
[
[
I
I
1]
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TASK 6 /L 6-SEAM #3 G.| WIRE
L 2
&
200
MARKING A STRAIGHT EDGE WIRED JOINT (BY HAND PROCESS)
TASK7
% LOCKED GROOVE JOINT
1
SINGLE
DOUBLE
k" / 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

* “Elattenthe single hemmed edge of the job sheet metal
onthedressing plate using a mallet. (Fig.4)

Remove burrs on edges of the sheet with flat smooth
file.

Mark two lines at a distance of Bmmdfrom 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)

CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.45

Fig 4

L r‘:_-_-_-D

FIN1345H4

*  Similarly, repeattha above processinanotheredge for
single hemming.

¢ Checkthe flatness and the straightness of the single
hemmed jobof sheetimetal.

* Examingthe single hemming edges without gap.

Fig 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
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* 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 8TAKE —=

FIN1345M4

* Flattenthe double hemmed edge ofthe sheet metalon
the dressing plate using a mallet (Figs & & 6)

TASK 3: Paned down seam joint
* Mark and cut sheet to the size as perdrawing
(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 smooth
file.

* Mark the setting down operation forthe single seam
{paned down joint) in part 1.

Flg 1 (T) THICKNESS OF THE
SHEET FOR FOLDING

CLEARANCE m
——T——

FIN1345J1

L

Fig5

FIN1 34515

Fig6

. —)
%

o Similarly, repeatthe above processinanoctheredge for
double hemming.

FIN134516

+ Checkthe flatness and the straightness of the double
hemmed jab of sheetimetal.

*  Examinethedouble 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 asper drawing.
(Part 1 ISSH 65x50x0.6 G.| SHEET)
(Part 2 ISSH 85x50x0.6 G | SHEET

* Flatten the sheet using a/mallet'on & dressing plate,

* De-burr on edges of the sheet with flat.smooth file:

* Markthe setting down operationfer the single seamin
part 1 (knocked up seam joint) (Fig.1)

Fig 1 7

or]
FINA345K1

* Foldtoformthe edge of the sheetusingahatehet stake
and a mallet for single seam inpart 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

Formthe edge of the sheet using a hatchet stake and
a malletfor 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 ofthe bend gradually while'stiking
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

7P BE

FIN1 3457

TASK 5: Locked grooved joint
* Markand cutthe sheet into twa pieces as perdrawing

Part 1 and Part 2 - ISSH 75x60x0.6 mm each one
* Flatten the sheet metal.
* De-burron edges of the sheet.
* Determine the fold size of the givenseam

*  Mark the straight lines for folding on the two' sheets
using a steel rule and a scriber as shownin 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

s 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 givenwidth
of lock (seam), as shown in fig6.

Place the grooverover the foldandstrike it using a ball
pein hammer, lock the joint andfinish. (Fig 7)

Fig&

—)
CORRECT SIZE OF GROOVER

FIN1345048

Fig 7

END ALIGNMENT

FIN1345M7

GROCVING

Checkthe lackad grooved joint to its reguirement.

TASK 6: Making a straight ‘edge wired joint by hand process

Mark and cut sheet as per drawing (I88H 215 x 95 x
0.6mm G.|. sheet)

Flatten the sheet usinga mallet on a dressimgpiaté:
De-burr on edges of the sheet.

Determine the total length of the sheet foredge wired
joint.

Marktwo lines parallel to theedge ofthesheet metal at

a distance of 1/4th of the totalwiring allowance.

Fold atthefirstline nearerto the edge atright angle on
the steel plate or the hatchet stake Using a sveoden
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 tc 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

Form the edge around the wire by striking the wooden
malletas shown in fig.2

Fig 2

FIN1345N2

Finish the wired edge, onthe edge of the anvil cranvil
stake by striking the wooden malletindifferent direction
asshown 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‘eurved edge

+ Developand layout the pattern for the cylinder (Fig 1)
withall allowancesforjoiningand hemmingondraving
sheet by parallel line method.

Fig 1

A B CDE F G R J KA
DEVELOPMENT

ELEVATION

PLAN

+ | Formthe sheetmetal patternto cylindrical shape using
a round mandrelstake and a mallet. (Fig 3) (Ref. Skill
Sequence)

Fig3

FIN134503

+ Hookthe foldededges and makethe lock grooved joint
using a handgroover.(Fig4)(Ref. Skill Sequence)

FIN1 34501

+ Check the pattern for its correctngss,
+ 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 eh cne endand double hemming
on the ather end of the cylinder using a hatchet stake
andTinman's anvild (Ref. Skill Sequence)

«  Dressthecylindertoregularround shape usinga round
mandrel'stake and a mallet. (Fig 5)

+ Gheckthe 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 of the
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 lihes
at both ends.

Lower the end of the workpiece slightly. “(Fig 2)

Strike the edge of the workpiege wsing the §ame angle of
striking.

Strike the edge of the workpiece from.ane ehd progressing
gradually, towards the other end. Thiswill give uniformfciding.

Single hemming

Fig 2

FIN1345P2

Now place the workpiece vertically as shown in Fig 3 and
Fold'the edge toapproximately 90°

Checkthe perpendicularity using a trysquare.

Rectify Iif 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.

Foldthe edge ofthe workpiece to approximately90%using
ahatchet stake andawooden mallet. (Ref. Skill sequence
of folding at right angle using a hatchet stake)

Placing the workpiece vertically on the hatchet stake as
showninFig1, increase the angle of bend, bystriking 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 ofthe sheetto
be used.

Fold the sheet metal; edge to be folded more than $0° 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 thefolded
edges. (Fig.2)

Fig 1

FINt345R1

Fig 2

[ ﬁ)

FIN1345R2

Mark a line fromthe folded edge at a distanceequal to the
thickness of the sheet, providing clearance for the 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

HATGHET STAKE —=

FIN1345R4

Now fold the edge further onthe dressing plate using the
mallet. (Fig 3)

Fig$

FIN1345RS

Flattenthe edge, withoutany gap, usingthe mallet. (Fig.6)

Checkthe double hemmed edge for flathess and straight-
NeESs.

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
(Fig3)

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 youto
* place the joint on half moon stake and square stake
* finish the knocked up joint {double seam)

For knocked up seam, the paned down jBint is turned wp.
Place the paned down joint on a half moor'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
= &
/S0LID BASE %
R ST z
e

Tightenthe 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 theimalletall 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 Fig3

Fold size = Width of the lock - 3 timeg the material
thickness.

Now from the fold size determine thetotal allowanece 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 lockis Bmm and the thick-
ness is 0.5 mm then, the fold size = 6-(3%0.8) =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 allowanee
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 one
sheet and two lines at a distance of & &mmand 11.00mm
from the edge on ancther sheet (Fig1)

FIQ 1 REFERENCE LINE

SEHERD LINES FOR LOCK GROOVING

F. -1

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

| 1

"

FIN1345¥3

Interlock and plage the workpiece on the dressing plate.
(Fig 4)

Whileinterlocking sensure that the interlock is parallel and
tightiat both endgwisuglly:

Pressthejoint to close down using the wooden mallet, to
get the grooved joint (seam). (Fig 5)

Fig4

FIN1345Y5

Selectthe hand groover of a given width of the lock (seam).
If proper size groover is not used, it may cause improper
locking of the grecved joint (Fig 6)

Fige

=~

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
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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

Held 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 ends

Advance this work every 1/3 of the grooverleagth, 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

Objectives: This shall help youto
+ 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 Stimesthediameter of the wire + the
sheet thickness.

Determine the total length of theside.
Total length = length of the side +wiring allowance:
Cutthe sheet metal tothe requiredsize Using a straight' smip.

Flatten the sheet on the dressing plate byya mallet and
deburr the cut edges by a flat smooth file.

Mark two lines parallel to the edge ofthe sheet metalat a
distance of 1/4th of the total wiring allowance.

Foldatthefirstline nearerto the edge atrightangle'onthe
steel plate or the hatchet stake using a weodenmallet:

Make an another fold at the second marked linate.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 gdge around the wire by striking the wooden
mallet. (Fig2)

Fig 2

FINT345W2

Ifthe edge istoonarrow, give blowsinthe direction shown

Fig 2

inFig's.

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

CUut offthe surpluswireat the ends.

File the endsiofwire Lising a flat smocthfile.

process

Objective: This shall help you to

+ form a plain sheet to a cylindrical shape 'byhand process.

Ensure for the correct size and shape of the patter
(Workpiece)
Fix the mandrel stake on to the bench plate.

Set and bend the workpiece ends parallel to the axialline
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

5%
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 beneh plate.

Place andsetthe bendingline along the’beveled edge ofthe
hatchet stake. (Fig 1)

Fig 1

Y

FIN1345Y1

Fig3

FIN1345Y3

Close down the hooks by light blows using a mallet. This
is the grooved seam.\ (Fig 4)

Set the bending line correctly on the bevelled
edge of the hatchet stake, to aveid 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

o

FIN1345Y4

Lockthegrooved seamwith a hand grooverand a hammer
as shown inFig <,

Fig5

BRING GROOVER TO
VERTICALPOSITION
AS WORK PROCEEDS

(ko)

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

FINT345E1

Strike and rotate the workpiece gradually<along the
marked line to form a small flange uging a setting
hammer. (Fig 2)

Fig 2
FLAT PORTION

K

SETTING HAMMER

FINT34522

Gradually increase the angle of inclination while forming
the flange as shown in Fig 3.

% o-0-0-8

i

FIN1 34523

Finish the hemmed edge on a round mandrel stake by a
mallet. (Fig4)

Dress the disturbed body of the cylinderto a round shape
using a round. mandrel stake and a mallet.

Fig 4

FIN134524

140 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.3.45



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
S Na 7
|
g
|
AR —— NG
62 el
78
RUBBER SHEET 2.0 THICK
TASK 2 30
¥ N
&
3 26 -2 HOLES
z {HOLES TO BE
1 & | PUNCHED
! ' WITH SOLID PUNCH)
30
00
| |
: | | |
3 B B | | B B
| | 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 using aballpein
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 sheetimetal
workpiece by a flat file smooth 250 mim.

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,

Markbend linesa’a’, b'ty’, ¢'c’, d'd’ on bothsides 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™ s

Fig 1

-
&
FINIS4G1

142

HOLLOW PUNCH

PUNGH ON
END GRAIN
OF WOOD BLOCK

COMPONENT

{RUBBER SHEET)
METAL PLATE

FIN1348H1

USING A HOLLOW PUNCH

«  Markpeints X and Y and indent with center punchand
ball peinhammer; Markcunved lines using wingdivider.

(Fig 1)
s /GUt along straight and cunved lines by straight snips.

« File the burrs on thecut edges of the job by flat file
smooth 280 mm.

« ~Clamptheface B ofthe jobthe folding line justabove 1/
2time thickness of sheet in folding bars, hold in bench
vice and foldtheface A atrightangles usingthe wooden

mallet @75 (Fig 2&3)
« “Remoyethe job, by loosening the jaws of the vice.

«  Similarly, clampface D of the jobinfolding bars heldin
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.)
STEP1 §
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 looseningthe jaws of the wice.

Clamp face C of the job inia\paircf angle irons, heldin
benchvice and fold face B'at sight /angle using the
wooden mallet @ 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
asuitable woodensupport, iffolds are not perpendicular.

«  Mark|ocating 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

+ Place the jobeyer allead cake.

+  Hold the solid punch @6mm on the located points in
vertigal pesition' 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 thedburr 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, coincidewith 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 blockas a
supporting base.

While striking, watch the cutting point andnot the head of
the punch.

While striking the hammer, ensure that, the hammer
strikes at the centre of its bottom fage and top face of the
punch. Otherwise, the positicncfthe punchgets disturbed
and oblong holeis produced. Sometimes, the punch may
slip off from its position and cause aceident.

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

Apunchedhole diameter reduces slightly, whenthe sheet
is flattenedafter pumpehing\Finish the punched hole, file
the burr, then planish the bulging caused due to punching.

(Fig3)

Fig 3

o i
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 cf a solid punch
gets blunt. Inorder to get the punch far reuse,4ha 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 praparly
dressed and the wheel is true.

Ensure that the gap betweenthe grinding wheelface 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.

Caontinte grindingftillthe fage ©of the punch becomes flat.

MNow holdthe punchatanangle as showninFig 2andgrind
slowly the diameterofthe 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
withlight farce totheface of the grindingwheel. Rotate the
punch uniformiy ferproper 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
|
|
| Y
I
I
I
I
I
1
50
15
SOLDERING ~__
TASK 2 50 "\ _SOLDERING
LDERIN : 30 -
SO G\I |K/-SOLDERING
SOLDERING
75 75
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 scldering

+ 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 copperofthe soldering iron untilthe flarmets bright
green. Keep the edge of the copper bitupward..(Fig.1)

Fig 1

EIN1347HY

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

Placethe sheet on/a soldering bench.

Apply the flux onthe'areato pe 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 jointin 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 metalpieces by usinga steel
rule.

Select a suitable type of an electric soldering iron.

Checkif it has loose compongnts connections, frayed or
damaged insulation. If found, replace the soldering iron;
Short circuiting because of the above faults may cayse
shocks and fires. (Fig 1)

Layoutthree sheet metal piecesto obtain single plated butt
jointas penthe jokbdrawing.

Place the electrical soldering iron such that its lead does
not come acrass sharp edges of the metal pieces. (Fig 3)

Tinthepointof electric soldering iron by rubbing it on a soft
solder.

Fig 1

DANGER HERE

LOOSE COMPONENTS AND FRAYED INSULATION

FINT34707

Do not attempt yourself to repairit’ Repairsishould be
carried out by a qualified electrician:

Plug it in the socket of the switch beardandswitch 'ONE
Place the electric soldering ircn ona suitable suppart
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 onthe bit should be bright and should cover the
faces of the tipicompletely.

Setandtagk 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 2 ) FOLDING \ v,
LINE )
§ / WIRING ALLOWANCE
'}
\\ -

//

150
Job Sequence
ISSH 205x155x0.6 G.I-Sheet « Used2mmwireandmake curved wired edge atR100
+  Cut0.6mmthickness G.| Sheettothe reguired sizeas TSRO

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. Sl s e

+  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.
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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.
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Cut the layout pattern using seissers for body and
bottom.

TASK 2: Development of square container lid

Develop and layoutthe pattern by paralleldine method
consideringthe hemming allowance andalsofitintothe
body. (Fig.1)

Fig 1 260

348

380
348
|
1
1
1
1
1

Fin1342J1

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.

Strikewith wooden mallet, gradually along the bend
line.

Check usinga try square/steel square and continue to
form the square body of the container.

Cut the layout pattern, square cover using scissors.
Pastéthe pattern'en sheet metal.

Cut out the sheetmetal onthe outline of layout pattern
pastedto thesheetiusing straight snips.

Cutthenotch at 457 infour sides for hemming as shown
infigure.

Bend the hemming on four sides of the cover sheet
using square stakes.

Bend the flangeenfour sides of the cover sheet using
square stakes

Solder the four corners using soft solder.
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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 bendingarod, sheetor pipe, duetothe tensileforce
in the outer part of the material atthe bending point, the
material is stretched. (Figs 1 and 2) Due to the force of
pressure in the inner part of the material'atthe bending
point, the material is compressed.

FIN1540K1

The layer in the middle of the material is not subjected to
either tension or compression.

This is called the neutral axis. (Fig.2)
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Eor calculating'the length of imaterial for bending, the
miaterial lengthrat the neutral axis is taken into account.

The length of the blankfred/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/pipewhilebending (Fig.3), firstaddall
straight portions together.

Fig3
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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
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Radius ofthe bend up to neutral axis
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. Angle of ‘eurees & 2 50 8 Mies. as shown inthe figures.
Length ofthe cureed partion = A0
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Cutthe length rod using hack saw. (Fig 7)
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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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Figé

FIN1348KE

Fig 9
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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

Setithesround rod to 90mm from the bent leg to 90°.

Bend the roundirod 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 rodto 80mm as per shown in the figure.
(Fig#3)

Check the bent angle 90° using bevel protracter. (Fig 10)

Fig 10
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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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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&hown infig 15

Fig 16
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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.
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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 onthefour 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
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SOQUARE 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 ofasquare taper tray.
Given

Side of square 200mm

Flange length = 15mm

Let ustakethe single hemas 6mm andealeulatethe'slant
height.

AB is the slant length.
Given AC=40mm(Fig.1)

Fig 1

50°
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Sin60°=AC/AB
0.866=ACIAB
AB=40/0.866
AB=46.18mm

Developed size=Side length of square + 2(slant
height+flangelength + single hemallowance)

=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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Draw lines for 46mm slant height ofthe foursides of square
taper tray parallel to AB, BC, CD and DA show in the

Fig.4.
Fig4 .
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Draw linesfor 15mmflange and6mmsingle hemallowance
onthe four sides parallel to EF, FG, GH and HE as shown
inthe Fig.5.

Fig 5
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Draw lines atanangle of 30° at points A,B,C,D at bothends
eflines AB;BC, CD and DA as shown in Fig. 6.

Draw lines atanangle of 60° at points |,J K, LM, N, O, P
as shown in Fig.6

Cutthe unwanted portion of the patternshown by shadow
in Figé.
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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.
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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 perdrawingand cleanthem.

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 alignment.

+  Apply silver brazing flux along the/root of the joint.

+ Holdthe jointina vertical positionina bench-viceona
weldingtable.

+ Setthe gas welding plant with & 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 thefiller
metal penetrate in the joint.

Never apply a direct flame on the molten
metal.

« Add mare fillerrodsaround the joint, if needed.
+ Allowthejointto cool for a few seconds.
+ Clean the'joint anddnspect.

+  Repeat the same urtil you are able to make well-
penetrated smasthsilver-brazed weld.

#Avoid overheating the joint.

Objective: This shall help you to
» heat the soldering iron using a blow lamp.

Blow lamp (Fig 1)

Fig 1
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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 spisit.

Operate the pumpabout six to eighttimes to pressurize the
tank after the spirit. gets burnt.

If the liguid'kerosene is emitted from the jet at this stage,
guickly openthepressurerelief valve.

Recommence the 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
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Clean the surface to be joined by an emery paper.

Apply suitable flux and place two pieces asshowninFig 2.

Fig 2
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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
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SOLDERING A SUNK LAP JOINT
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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@ ndmber of fields such
as automotive sheet metal trades, @ipcenditioning and
refrigeration.

Silver-brazingisthe proper methodtojcinthe coppertube
joints.

Cleaning and preparing the edges (Fig-1)

Fig 1 FLARING PUNGHER
HAMMERING WITH MALLET EleEs PiECE
i i 7 |
1 | =
T PREPARING BELL MOUTH PIPE BY FLARING

i
S

BELL MOUTH PIFE
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Cleanthe joining edges by rubbing with anemery paperor
steel wool.

Use a steelrodte form bell mouth shapeinone end of pipe
and hammeranroumd it with a mallet.

Setting the joint pieces (Fig 2)

Fig 2

JOINTS IN VERTICAL
FOSITION

VICE
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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
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Use a soft carburising flame, produced by nozzle No.1 a
silver brazing filler rod @&1.6mm (Type BA-Cu-Ag46A
conforming to |S: 2927 - 1975 ) and silver-brazingflux

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.
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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 chanothefpiete
of sheet using a solid punch (Fig.1)

Fig2
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Fig 1
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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, suchthatthe overlapped edgesof the sheets
coincide with the marked lines.

Insert 3 mm dia snap head rivet inthe centre hole:
(Fig.3)

Formthe rivet head, with the helpoftheTivet shap and
dolly using ball pein hammer.

TASK 2: Single strap single row riveted butt joint

164

Cutthe given material into three pieces, twate sizes of
90x 48mmandthethird piece of size 24 x 48mmusing
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.

+ncRunch the 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 riwets in alternate holes and form the rivet
heads,one by onetomake a single riveted lap joint, with
the helpofarivetset, rivetsnap, a dolly and a ball pein
hammer.
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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 to 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 workpiecesto be joined are free
of burr and straight.

Calculate the distance of the lap;
Distance of the lap = 4 x Dia of the fivet(D)

Diameter of the rivet = 2 5/ar 3times from the known
thickness, calculate the dia ofthe rivet, and calculatethe
distance of the lap.

Markthe line of distance of the lap parallelto the edge, on
both workpieces using a scriber and a sigel rule. (Fig 1)

Fig 1 N

4D DISTANGE OF LAF = 40

FIN1352H

Calculate distance of the rivet line fremthe edge ofthe sheet.

Distance of the rivet line from the edge = 2 x the diameter
of the rivet (D)

Markthe rivetlines parallel to the edge, onbethworkpieces
(Fig 2).

Calculate the distance ofthe first rivets fromthe sideedge.
Distance ofthefirst rivetfromthe edge = 2 x dia of rivet (T}

Fig 2

1]
[w)

4D

e e L

=4

BO 30 (3D |30 [3D

E-Y
=]

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
thetrivet line, on bothithe workpieces using a divider.

Caleulate the distance between two rivetsi.e. pitch.
Pitch = 3 x the dia ‘ofrivet (D)

Mark the‘pitch of the rivets on the rivet lines, on both
workpieces (RigZ) using a divider.

Punch on the centre points of the reivets using a centre
punchf@and, aball 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 ceoincide 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 hammearing.
(Fig1&2)

Fig 1 m

777 | 7

N Wi g
Fig2 [!]
<&

FIN13522

Flace the deep hole of the rivet set aver the shankof the
rivet. (Fig 3)

Strike the rivet set with a ball pein hammer ta 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

{n Lk

FIN1352X4

Fig5

FIN1352%5

Place therivet snapoverthe rounded head ofthe rivetand
strikewitha hammereoverit to formandfinishthe rivet head
using a ball peim'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 workpiecesusing
a scriber and a steel rule. (Fig 1)

Calculate the distance of the rivet linefrem 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 thesedge on workpieces.
(Fig.1)

Calculate the distance of the first rivet frorp 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 betweenthetwo rivetsi.ethe pitch.
Pitch = 3 x dia of the rivet

Mark the pitch of the rivet on'the rivetlines on workpieces
using a divider. (Fig 1)

Fig 1
LINE FOR OVERLAFP _\

N[ T

0|30

D= DIAMETER OF RIVET 4D

WORKPIECE TO BE JOINT

FIN135221

Punchontheecentre point of the rivets usinga centre punch
anda ball peenhammer.

Layout the spacing of rivet holes on strap: Similarly,
as mentioned.above, mark two rows of rivet holes at a
distance of 4D an strap Fig.2

Fig 2 GENTRE LINE

FOR BUTT Jolﬂl

48

it
i |:*
,|,.,

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
I
&£
| Q_'\") 3=
| D
I
|
2 LAP $OLDERED
|
% (4)"— 4mm LOCKED
GROGVED JOINT
1 I
. LAPSOLDERED
>
L ___I.__.(/
|
SOLDERED LAP JOINT
1
8 SOLDERED [APJOINT
|
|
@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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TASK-1 TASK-3
|
45 S
./ |
|
|
@100 |
4mm JOINING
I ALLOWANGE
} FOR LAP JOINT |
i 22 G.| WIRE
|
2 (]l: < S T
| [ =]
| ™~
|
! .
l 2100
5mm LOGKED
220 GROOVED
JOINT
AN _BODY FUNNEL FERRULE
FUNNEL BODY
TASK-2 TASK-4
3mm;HEMMING BOTH SIDES —
t
_____ | = El
w0, |\ O =
4mm JOINING
- ALLOWANCE o
T FOR LAPAJOINT ;
i
3 |
i
|
: 4mm LAP JOINT _
@10 Qv_t-"
PART 2 - TALL
FUNNEL TAIL 10 10
60
FORMING THE HANDLE
FUNNEL HANDLE
= = 1353
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 12 MAKE A FUNNEL DEVIATIONS =1 TIME
(SEAMING THE BODY AND THE TAIL)
CODE NO. FI20N1353E2
+7 @ prouecT: FUNNEL parr: 1. BODY 2. TAIL
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SCALE 12 MAKING A FUNNEL DEVIATIONS 1 TIME

(BODY PATTERN CUTTING)

EL@ proJEcT: FUNNEL parT: BODY

CODE NO. FI20N1348ES
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E @ proJecT: FUNNEL pART: TAIL SECE RS EE S
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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 largerend of body (Part
1) using anvil stake and mallet, (Fig.1)

+ Insert the ferrule (Part 3) in body (Para ) and solder.
+ Solderthe lap joint of the tail. (Part2)

+ Flare 4mmedgeofthe largerdia end of the tail (FPart 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.

Form the circular shape with locked grooved joint using
a round mandrel'stake, a hand groover, a ball pein
hammer and a mallet.

Make a 2mmdiawirededge alongthe circular edge of
the ring Using a half moacn stake and a settinghammer.

Dress and check the ring for shape and dimensions.

Inspectthefinishedarticleforsharp edges, burrorany
irregularity and rectifitif necessary.

Wash the afti€le 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)

FIn1348101

Circular cone: Draw the front elevation and theplan.

(Fig.2)

FIN1348.2

Fig 2

While drawing the plan, the neutral plane (outer diametar
plate thickness) of the base circle isgtaken 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 2
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

Transler itaccurately.

Drawan arc withthe centre ata pointonthe perpendicular
line (FigB) and the slant height as the radius.

Fig6

1

ES
FIN1348J6

Check the opening of the compass with each equally
divided points, tominimise errors.

Open the compass points to one of the 12 equally divided
parts of the elrcunferential length.

Openthe compass by checking eachequally divided point
tominimise 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)

Fig7

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.

DCraw 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 dill they
intersect at a point ‘C’. ‘O’ is called as an“Apaxi©iFig 1)

TakingO’asthe centre and O’ Aasradius, drawanarc AG
and divide it into six equal parts A-B-C-D-E-F-G! (Fig 2)

Fig 2

FiN1 24812

Withcentre ‘O'draw arcs'AX and'NY'. X&Y arethe points
on the centre line of the frustum of a cone. (Fig 8)

Fig 3

FIN1348K3

Take distance X'and mark offtwelve linesalongthearc AX
to'obtain A'-B'-C'-D'... to D*-C%-B?... A% (Fig3)

Jointhe pointstA', B!, C', ... C? B? A’to the point 'O'
The developmentraguired is A' AZ N N2,

Thisis the develcpment 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 hemmingyorwiring ar joining allowance ‘c’ & ‘d’ by

drawing arcinsige thearc N'N* and outside the arc A' A%,
(Fig4)

Fig 4

FIN1348K4

PART 1 (Body)

suklatten 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.

e Formthe sheet metal into frustum of cone using a long
tapered beak frustum of cone with a long tapered beak
horned irenistake. (Fig 6)

Fig6

EIN134BNI

FIN1348NG

* Make a locked grooved joint by using a.funnel stake, a
hand groover and a 1 1/2 Ibs ball pein hammer. (Fig4)

* Finish the job using a waoden 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 ef the job on both
ends. (Fig2) Observe break or fold' mark formed.

Fig 2

FIN1348P2

Lowerthe end of the work slightly usingthe seme angle of
striking, increasing the angle of turning.

Repeat the above operation till the edga.is turhed'te the

required angle. (Fig3)
ay
%

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 apiece of waste tin plate. (Fig 5)

Fig 5
TIN PLATE @
N\ IRON PLATE

MALLET.EDGE OVER A PIECE OF WASTE TINFLATE

FIN134BPS

Repeat the same operation onthe otheredge of the sheet
and fofm hooks. (Fig 6)

W

Mountthe funnel stake ona benchplate. (Fig7a) Use“long
taperedbeak horned iron stake’ forthe cones having small
radius, plate. (Fig 7b & 7¢c)

FIN134BPB
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Fig7
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FIN1348R7

Place one end ofthework piece/onthe funnel stake parallel
to the axial line of the stake and bend as shownin Fig 8.

Ensurethat the folded edges oftheworkpieceare
parallel, if not the edges will not match as shown
in (Fig 11)

Fig 11

FIN1348PB

Heok the felded edges as shown inFig12.

Fig12 ‘ ;

FIN1348PC

Fig 8

FIN1348P8

Repeat the same operationson the other endiof the
workpiece. Bend the workpiece evenly as showniin (Fig 9).

Fig 8

FINi34BPS

Check the turned up edge of the circular discand eurve it
gradually and make both ends to meet together. (Figd@)

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 otherend to tighten the joint. (Now grooved seamis

Fig 13

formed)

FIN1348FD

Select the ecrrect size of the groover.

Placethe grooveroverthe 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 narrow. Figs 19, 20 & 21.

FIN1348F5

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 §
(TOQ 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

2 | eptpprnty

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 pecrtable drilling machine properly.

Punch the marked centre points of the holeg to be drilled
lightly using a centre punch and a ball peinfammmer.

Insertastraight shank, drill bitinthe drill chiuck ofthe portable
drilling machine and tighten with the chuck key. (Fig 1)

Fig 1

HOLD THE DRILL
FIRMLY IN THE
CHUCK

SELECT THE CORRECT
SIKE DRILLFOR
DRILLING

FIN1384H1

Before inserting the drill in the drili'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 stpport and
clamp with the help of a ‘C’ clamp. (Fig 2)

Hold the portable drilling machine in one hand andgrasp
the gunwith forefingerand thumb of the otherhand, such
that the drill is perpendicular to the surface of theimetalto
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

Whiledrilling by electric operated portable drilling machine
onasheetmetal, light pressure should be applied otherwise,
theAdrill will get strucktothe workpiece. (Fig.3)

Fig 3

ALY
)

LIGHT PRESSURE

FIN1354H3

Switeh 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
TASK 1 : ZI? - g
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R
|
|
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I 7 RIVETING WITH
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|
|
a (b
i s
6|6
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TASK 2 FLAT HEAD RIVET
|——,|/_
| s D | |
[N N 5|
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T
|
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| o
L ® RIVETING WITH
: FLAT HEAD
| Y RIVET
o 0] | ('\
= | 7
| o)
i
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—
| ©
6|6
50
2 ISSH 50 x 48x 1.2 - G.| SHEET - TASK2
2 ISSH 50 x 48x 1.2 = G.| SHEET - TASK1 1355
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 DEVIATIONS +0.5mm |TIME:
RIVETING WITH TYPES OF RIVETS
Er @ (COUNTER SUNK HEAD AND FLAT HEAD RIVETS ) S
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TASK 3 ©
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RIVETING WITH MANY TYPERS OF RIVETS

«E» @ ( SNAP HEAD AND PAN HEAD RIVETS)

CODE NO. FI20N1356E2
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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,
snaphead rivetand flat head rivet, use dressing
plate, rivet set, rivet snap and a ball pein
hammer and complete the riveting.
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