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Material: tinned sheet 30 SWG
SEQUENCE OF OPERATIONS

1. Join parts 1 and 2 and solder the bottom joint as well
as the folded joint.
Apply soldering fluid and tin solder sparingly to ob-
tain a clean and proper joint.

2, Place the handle on the folded joint of the body and
solder it,

CAUTION

Remove all remains of soldering fluid carefully with wa-
ter after completing the work, The fluid contains acid
and might cause corrosion of the tinned sheet,

l SCALE 191 MP2.3/261/M1

MAT.TINNED SHEET Cu P SHEET METAL
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Folded Joint
Scale 2|
Material: tinned sheet 30 SWG I

SEQUENCE OF OPERATTONS
_1. Mark and cut the job according to the drawing.
2, Bead the upper edge and prepare the joint-edges for folding.

3. Round the job properly (bench number and bead outside!) and
fold the joint as shown in the detail 2 : 1,

CAUTION

The tin layer on the sheet is thin and soft. Pencils should

be used for marking therefore as steel scribers would damage
the surface.

SCALE 1:Y MP/22/2.6011.2

e sweer | Cup Development (Cylinder) SHEET METAL
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Material: tinned sheet 30 SWG
SEQUENCE OF OPFRATIONS

1. Mark and cut both jobs according to drawing.

the assembly drawing No, 1.

pleted part No. 1.

CAUTION

preserve the smooth and shining surface.

— 16 —

The soft tinned sheet must be handled with care in order to

2. Bead the edges of the handle and bend it as shown in

3. Flange the bottom with the help of the edging tool and-
make sure that it fits precisely with the already com-

SCALE 1)
Cup Development

MAT: TINNED SHEET (bottom and handle)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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SEQUENCE OF OPERATIONS

1. Fit bottom and body together and fold the joint as

« shown in the detail.

2. Add parts No. 2 and 4 and solder all the joints.

SCALE 111 MPI23/261/21
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CEOUENCE OF OPERATIONS
1. Mark and cut the job according to the drawing.
2. Prepare the joint edges for folding,
3. Round the job properly and fold the joint.
4, Prepare the body for joining it with the bottom
by flanging its lower edge.
| |
SCALE 1] MPI23 26122

T G e Spirit Bottle Development
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SEQUENCE OF OPERATIONE

1. Mark the development of the job on the sheet and
shear it,
Mind the margins for the joints.

2. Bend the joint edges 90° and form the job to a cone.

3. Flange the upper and lower edge in the proper angles.

SCALE 141 | MPI2312612 3

Spirit Bottle Development

MAT: (i.. TEET SHEET METAL
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SEQUENCE OF OPERATIONS

1. Mark out the three diameters of part 3,

2. Cut to @ 76 mm.

3. Bend the first 90° flance at 4 mm distance from
the edge.

4. Cut the thread R 3/8B" x 12 on part No. 4.
5. Cut part No. 4 to length 20 mm.

SCALE 11 MPI23/ 26124
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SEQUENCE OF OPERATIONS |
Detail X 1. Remove the oxide layer from the
v spotwelding areas,
2. Fit parts 1 and 2 together as
- shown in detail "Y".
¢ Tackweld the corners (gas welding).
/ 3, Fit part 3 as shown in detail “Z".
= / Tackweld the corners.,
|
' 4, Spotweld the box.
| ; - pistance of the spots mm;
I amperage :
Detail ¥ cetail Z 5., Finish the corners by filing,
§
1 Fr::_m part 3 Tinned sheel SWG 20
] Main body 2 Tinned sheet SWG 20
1 Back part 1 Tinned sheet SWG 20
Qty. Denomination Part No.| Remarks/ Material
SCAIE 1+25 MP/2.3/ 28013, ]
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SEQUENCE OF OPERATIONS
1. Mark all lines forming the perimeter and check them,
- Take the long (428 mm) edge as the referemce line.
2, Cut out the piece, except for the lines a, b and c.
3. Cut at the lines a, b and ¢ with the help of a chisel and
finish with the flat file,
4, Mark the bending lines 1 and 1' at the rear, the lines 4
and 4' at the front side of the sheet,
5. Bend at lines 1 and 1' on the bending machine.
6. Bend at lines 2 and 3 (2' and 3') as shown in detail X of
the following exercise sheet,
Use the special bending device provided by your instructor
for this operation.
7. Bend at lines 4 and 4',
SCALE 11 MP/2.3/ 2.6113.2
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SEQUENCE OF OPERATIONS

1. Mark out the sheet (line 1 at the rear)
Punch all corners with the centre punch.

Cut along the outer lines (shearing machine).

Cut out the corners with the help of hand shears,
Cut the 2 mm-gap with the help of a hack saw.
Fold the sheet at marking line 1,

Bend the sheet at marking lines 2 and 2'.

Bend the job at marking line 3.

MP/2.3/2.6./3.3

MAT: TINNED SHEET BACK OF STORE BOX SHEET METAL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING WELDER
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SEQUENCE OF OPERATIONS

1. Mark all lines of the job,
(Line 1 at the rear.)
Punch the corners with a centre punch,

2, Cut along the outer lines (shearing machine).
3, Cut out the corners,

4. Bend at line 1.

5. Bend at lines 2 and 2°',

6. Bend at line 3. Mind the angle,

MP/231 26)13 4

FRONT OF STORE BOX SHEET METAL

SCALE 1:25

MAT: TINNED SHEET

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING WELDER
PAK-GERMAN TECHNICAL TRAINING PROGRAMME %501 ]
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SEQUENCE OF OPERATIONS

Fit sides and body together and fold the
joint as shown in the detail.

Apply soldering fluid and tin solder sparingly
to obtain a clean and proper joint.

SCALE 11 MP12.3126.1/4

SHEET METAL BOX

MAT. G.1. SHEET SHEET METAL
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SEQUENCE OF OPERATIONS

- Mark out and cut the sheet.

- Wire the edges.
- Bend the job after preparing the joint edges for folding.

- Pit the side and body together and press the joint edges
according to drawing.

- Apply the solder and clean 1it.

SCALE 1:2 MP12.312.6116.1

SHEET METAL BOX DEVELOPMENT

MAT, G.I.SHEET SHEET METAL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
- cennan Eemea Tramme procranve D

WELDER




ris B
(¥ ]
[
10x
(v)
h-—-._,___‘
woun
Lt
i =4
i =
w
! |
e 280 =1 =215
[ ]
' [
3 Lo /oi
250
=4
™~
' \
Sl R3] e 300
o 376 |
SCALE 12 MP 12,312 6V Test 1
MAT.G.|. SHEET DUST PAN

SHEET METAL
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Double Pipe Clomp

1 2

Pipe Clamp

Hinged Pipe Clamp Staple And Hasp

1A

Gothed ]
Sr1ee

Sliding Bolt Lock
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MP/12.312.6.2

LAIRU BENCH WORK
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SCALE: 141 ' MP/2,3126.2/1

PIPE CLAMPS

BENCH WORHK

MAT: MILDSTEEL
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Double Pipe Clamp

MAT.: MILDSTEEL BENCH WORK
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‘ M&i2.3/ 2.5.213
MAT:MILD STEEL Hinged E‘PE Clamp

BENCH WORK
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MAT.: MILDSTEEL
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For all dimensions *0,1
unless otherwise stated.
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SCALE: 1-1 ; MP/2.3/26 216
MAT: MILDSTEEL Sl'dlng BOlt LOCk BEMCH WORK

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING WELDER
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1 Counter sunk rivet 8 Mild steel
B Cylindrical head screw 7 ~ M5x5
1 Flat spring 6 Spring steel
1 Handle 5 Mild steel
1 Bolt gquide 4 - | Mild steel
1 Bolt guide 3 Mild steel i
1 Locking bolt 2 Mild steel N
1 Base plate 1 Mild steel -
Qty. Denomination Part No Material '/ Remarks
MP12.3/2.6.2/6.7
SCALE 1:1

SLIDING BOLT LOCK

BENCH WORK

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELDER
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Pipe Bending Branch Pipe Pipe Bending
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MP/2.3/12.613
| L AYOUT

TRADE TRAINING 1 PIPE BENDING

WELDER

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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_PIPE THREAD
3"

b o e e —— ]

— $27 —

SEQUENCE OF OPERATIONS
1. Check the quality of the pipe.
(Correct weld seam? Properly galvanized?
Diameter accurate?)

2. Thread the pipe, mind the length of the thread.

3. Cut the pipe and deburr it.

TOOLS REQUIRED

Measuring and marking tools
Threading die

Hacksaw

Flat file 200 x 3

Round file 200 x 3

CAUTION

NEVER THREAD WITHOUT OILING !

MP/2312.631

SERLES I THREADING EXERCISE PIPE-WORK

MAT: G. I PIPE

ED LABOUR TRAINING
DEVELOPMENT CELL FOR SKILLED L WELDER

oera Tecear TramnG procrauve D




_PIPE THREAD.,
1

- § 3L ——

SEQUENCE OF OPERATIONS

1. Check the gquality of the pipe as done before.
2., Thread the pipe, mind the length of the thread.

3. Cut the pipe and deburr it,

TOOLS REQUIRED

Measuring and marking tools
Threading die

Hacksaw

Flat file 200 x 3

Round file 200 x 3

CAUTION

NEVER THREAD WITHOUT OILING !

SCALE: 1) MP23R.6.3/2

MAT: G.| PIPE THREAD!NG EXERCISE BIPE - WOHRK

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

FAK-GERMAN TECHNICAL TRAINING PROGRAMME Tz a0
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SEQUENCE OF OPERATIONS

1. Cut threads at the end of the pipe.

2. Mark the length of the nipple and cut it off,
3. Thread the other end of the nipple.

As it is too short to be chucked in the vice directly
the nipple must be extended.

Use a suitable pipe with a socket at the end for this
purpose.

SCALE: 1:1 I MPJ/2.3/2.6.3]3 I

PIPE-WORK

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAWING ProGRAMME __ [EEEENIR
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SEQUENCE OF OPERATION i

1. Check the material.

2, Cut the pipes to the length. Deburr the pipes
and cut the thread,

3, Join the pipes with the bend.

. 4. Prepare the horizontal pipe in the same way
and join it.

5. Point 'A' will be given by the Instructor.

CAUTION

The thread of fittings and pipes are slightly taper.
If the thread is cut properly it should be possible

to screw 80 % of the threaded portion into a fitting
by hand.

SCALE: 1 MPI?23126.314

MAT G | PIPE WATER PIPE INSTALLATION

PIPE-WORK

DEVELOPMENT CELL FOR SKILLED LABOUR ?RA!NING‘
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SEQUENCE OF OPERATION

1. Start the work from point 'A' given by the Instructor.

2. Prepare the 3 pieces in the proper sequence and join
them with the bends.

3. Fix the pipe line with clamps on the wall,

4, Check finally if all dimensions correspond with the
drawing,

5. Check the position of the last bend using pipe >
nipple and level.

CAUTION
The cut edges of the pipe must be deburred inside r
| and ocutside,
l SCALE 11 MP/23/2.6.3/5
SR, Al B WALER PIPE INSTALLATION ————"
——

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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X = 3xPIPE DIAMETER

Aaoce (6 et X=_HEAT THIS PORTION
— 2[3 =13
‘ ———8—— 300 200
= A |
ok B Neutral Line
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L Material: 1 mild-steel pipe 3/4" x 500

SEQUENCE OF OPERATIONS

1. Fill the pipe with dry bending sand and close
the ends with wooden plugs.

2. Mark the job.

3, Heat portion X and bend.

Take care that the weld-seam of the pipe is in
the neutral line of the bend.

SCALE: 1:) MP/23/2.6.3/6

Pipe Bending 1

MAT: M.5.PIPE PIPE-WORK
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
w WELDER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME P
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SEQUENCE OF OPERATION

1.

o T & | B~ R ¥S R S
.

Xsmeeﬁamﬂw
X=heat this portien

Fill the pipe with
with wooden plugs,

Mark portion X for
Heat portion X and
Let the first bend
Mark portion X for
Heat portion X and

A=1xpipe diameter

i B= ixpipediameter

1 mild-steel pipe 3/4" x 500

bending sand and close

the upper bend.
bend, L

cocl down before going on with the work

the lower bend.
bend,

the ends

SCALE:

MAT: M5 PIPE

s S

Pipe Bending 2

MP/2312.6317
PIPE -WORHK

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELDER

PAK-GERMAN TECHMICAL TRAINING PROGRAMME
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Material: the pipe bends from exercises No. 6 and 7

SEQUENCE OF OPERATIONS

1. Mark and cut the bends from the previous exercises
according to the drawing.

2. Prepare the two T-branches as shown in the drawing.
The Exercise is to be completed during 3rd Semester Gas-
welding course by carrying out the following operations:

3. Cutting holes for the T-branches with the help of the
torch.

4. Joining all four pieces by gas-welding.

| SCALE: 11
MAT: MS PIPE Branch Pipe

MP/23/2613/8

PIFE-WORK

@ DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME BERETE WELDER




I‘ OFF SET .
J 1 f ! PIPE =@ 3:4"
r RADIGUS = B0
=4 B = 150
o 51 i e (o] B
3 \ te) FOR 60° OFFSET BENDS
o OFFSET = RUN %1.732
RUN = OFPSET %X .577
! TRAVEL = OFFSET X1.154
SETBACK = RADIUS X .577
- \ LENGTH OF BEND= RADIUS X1.047
: Ll
fid AV
Yﬂ' \
w
o ]
Oe
Roor
= Ys FOR 90° CENTER BEND
i -.. 90° - 80° = 30°
i & 30° + 60° = 90" BEND
o Ee L SETBACK = RADIUS X1.000
o) o) AS ) :
a Q ; LENGTH OF BEND = RADIUS X1.571
-
&
. —
i Set Back Run
S T <]
F
o
SEQUENCE OF OPERATIONS
- Calculate the length of pipe according to the drawing and cut 1it.
- Mark the bending lay out on the plate or floor
- Mark the job.
- Fill the pipe with dry sand and close the ends with wooden plugs.
- Heat the first portion for 60° bend and bend it.
| - Let the first bend cool down before going on with the work.
- Complete the job gradually.
SCALE 1:4 MP/2.312.6.3/9
PIPE BENDING
MAT. M.5 PIPE PIPE WORK
DEVELOPMENT CELL FOR SKILLED LABCUR TRAINING
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Lap Joint Butt Joint Angle Joint
1 2 3
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I
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| l
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Double Joint Lap Joint Butt Jeint
L 5 6
| 1
! t | |
i | : |
l I
l == 14
|
| | .
| - I |
| ]
— e | E
Buit Joint at an angle Double Joint Pipe Joint
T B 9

TRADE TRAINING 1 ‘ L AYOUT
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Blow lamp

The blow lamp is primarily used Combustion cowl
for larger workpieces such as
large cable lugs for tinning
and soldering.

Valve regulator

Prehgating bowl

Fuel tank

Tinning bath

The tinning bath is used for
mass production purposes. It
can be heated either with
open flame or electrically.

Solder iron
Electrically heated and used

for soldering of small wires
in radios or printed circuits. == = —
—

16 upto 30 Watt

6C upto 150 Watt

200 upto 300 Watt

Note:
The solder iron must be clean
and well tinned.

l MPI2.3/2B.4 73

TRADE TRANING! SOLDERING APPLIANCES Soldering
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Means for cleﬁning =pldering irons (tinned end of copper bit)

lescription and Use Example

Linen rag
for wiping

Wire brush
Tor removing scale or oxide
layers

ammonium chlori-
de

Ammonium _chlorice block
for cleaning soldering
iron chemicnlly

wire brush
File for cleaning
for emoanthing out burnt
Areas; major damages to
coprer bit to be repaired
by forgine

Mesns for cleaning areas to be solderad or triangular
brazed. Initialion of the spldering or brazing scraper
rrocess requires the area Lo be perfectly

bright

The area Lo be =oldered
pr brazed mny require
cleaning bolh belore-
ha_n_u_i 4nd afip l'wu_r'ti T
e mrchnnieal cleaning
vith tonle
e chemienl clenning ; e -
with acide or i i Ll blade
colvents '

scraper

The choice of the cleaning
means depende on the size,
number and material of the
workpieces nnd on ihe type
of flux uced.

After -soldering most clean-
ing acids and fluxes must be
carefully washed off to
prevent corrosion e.gq.
neutralising acids and
alkallies.

EQUIPMENT FOR CLEANING SOLDER- | MPi2.3/264/b
ING IRONS AND SOLDERING AREAS | SOLDERMG

TRADE TRAINING 1
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Maintenance and Tinning of the Soldering Iron is necessary for
guaranteeing a satilisfactory transition of the heat stored by the
iron to the workpiece. The iron must have a smooth and well tinned
soldering surface. All impurities and defects are detrimental to
and delay the transition of the heat. More frequent cleaning, re-
finishing and retinning are therefore required.

Impurities
e.g., burnt flux, etc. must be:

1., wiped off with a linen cloth
or

2. removed with a wire brush
while the soldering iron is warm,

Damage to the copper section of
the soldering iron is caused by
the gradual dissolution of the
copper by the solder (corrosion,
scouring) .

Minor Damage

A. Refinish soldering surface of
wedge and side faces.,

B, Heat and tin soldering iron.
Major Damage’

Re-forge copper section.
Further refinishing as under
steps A and B.

Interchangeable copper sections
must be descaled periodically.

The Tinning of the soldering surface
can be effected, depending on the Reforging
type and use of the iron, by one
of the following techniques:

1. Rub soldering surface on
ammonia stone with the
addition of solder.

2. Apply flux on soldering surface
{no soldering solution or acid)
and add and distribute solder,

3. Apply soldering paste with
sticks and distribute.

4, Spread tubular solder on sol-
dering surface.

Core sul fer

Care must be taken, that the sol-
dering iron has the proper tempe- Sol ammonia block
rature.

MP! 2371 2E4TC

TRADE TRaNMNG 1IMAINTENANCE OF SOLDERING IRONS

Soldering
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What ifr Tinning?

Tinning is a process for cocating the surface of a workpiece with an
insoluble layer of tin [solder).

Technigue

In tinning the workpicce and the
tin (solder) are heated to the
required "working temperature" so
that the solder can "flow" and
"wet" the surface of the work-
piece, i.e., that solder and work-
piece can be bonded insolubly.

Excessive solder can be removed
either by brushing or shaking off.

Tinning is also used as a sepa-
rate step in-all soldering of
non-tinned parts.

Reguirements

A proper tin coating can
be obtained only if

1. the workpiece is free of all
impurities and oxydations
(combinations of metal with
the oxygen of the air), i.e.,
it must be metalically pure;

2. no fresh oxydations can ogcur
during tinning, these can gene-
rally be prevented by using
Fluxes; and

3. workriece and tin have heen = IR ot Tinning with
heated to the required working Ml - Soldering Iren
temperature.

Purpose and Use

Tinning is used for

preparing workpieces for soldering,
or

to protect workpieces (especially
sheet metal) from correosion.

Note:

In these papers, tinning is des-
cribed in as far as it is used
manually as a preliminary to

Tianing in Lhe

soldering. Tin Bath
Foa iy MFF 237284 /d
PR SRR INSTRUCTION SHEET S
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S.NO THICKNESS MATERIAL FLUX
1 lmm Mild Steel
la 1 mm Stainless.5.
1b 1 mm Copper
lec 1mm Brass

SEQUENCE OF OPERATIONS

- Deburr, straighten and clean
the sheet metal plates.

- Mark the plates.

- Add flux and arrange the
plates according to the
drawing.

= Solder the lap joint.

- Clean the soldered joint.

3

SCALE MPI2.313.5.41
LAP JOINT
MAT, MILD STEEL Soldening
s T e S R

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Loty

60

Soldered

"l_’; . e ———

SEQUENCE OF OPERATION

1. Take the material from Exercise Lap Joint and use
the untinned side face for the butt joint.

2, Clean the sheet metal if necessary.

3. Leave a soldering gap of 0.2 mm between the sheet
metal pieces,

4, Add flux and solder the butt joint.
5. Clean the butt joint.

Soldering gap
TOOLS AND MATERIALS l

Soldering iron
Asbestos plate
Soldering paste
Tubular sbtlder
Wire brush
Emery paper

MPIZ2-3/2.B4/7

e

BUTT JOINT

T35 'k TRAININIG)

i Soldering

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Soldered

P S

60 po——15 —

g |

SEQUENCE OF OPERATION

1. Take the material from Exercise Butt Joint, clean off any tin
and bend one sheet metal plate according to drawing.

2, Tin the parts to be soldered.
See instr. sheet No. 1.5.2/6,

3, Tack the angle with solder
to prevent shifting while
soldering.

4, Add flux and solder the
workpiece by moving the
solder iron slowly for-
ward.

5. Clean the workplece.

TOOLS AND MATERIALS
Soldering iron
Asbestos plate
Soldering paste

Tubular solder
Wire brush
Emery paper

MP12.312.6 4173

TRADE TAINIGT | TINNING AND SOLDERING OF AN ANGLE—_———
oldering

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME e
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4 fow examples for training in seam soldering as a suggestion

for the selection of workpieces of a productive or unproduc-
tive nature for the systematic instruction in seam soldering.

SUGGESTIONS FOR FURTHER

TRADE TRAINING 1

MP/2.3/2 6.4/ 449

PRACTICE SOLDERING
—
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Spelter Torch

SEQUENCE OF OPERATION

1. Cut, straighten and de-
burr the material.

2. Clean the parts tho-
roughly.

3. Add flux and arrange
according to sketch.

4, Heat up to working
temperature.

5. Add spelter,

6. "lean the workpilece
(no flux should re-
main on it).

DIRECTTIONS

1. The area which is to be brazed must be clean (no oxide layer),
2. After cleaning don't touch the area with your hands.

3. Don't overheat the workpiece and the flux, use a "soft" flame
(slight excess of acetylene),

SCALE 11 MPI2.312.6. 415

LAP JOINT

MAT. MILD STEEL BRAZING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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120

25

50

SEQUENCE OF OPERATION
(Refer to previous exercise No. 6)

Note: Brazing requires repeated exercise,.
Therefore the joint should be cut and re-brazed
again until proper joints are achieved.
The workpiece sizes are only suggested, any

suiltable scrap material can be used.

£ SCALE 1 MP!12.312.6.41%

BUTT JOINT

E MAT. MILD STEEL ‘ BRAZING

DEVELOPMEN] CELL FOR SKILLED LABOUR TRAINING
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120
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. Y

SEQUENCE OF OPERATION

1. File the bevelled edge on both parts.

2. Join two parts by brazing as explained

in exercise No. 6.

e

SCALE 11

MAT. MILD STEEL

BUTT JOINT AT AN ANGLE

l MPI2.312.6.417

I BRAZINIG

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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120
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20 15 —

SEQUENCE OF OPERATION

1. Prepare the workpieces for brazing (cut, straighten,
deburr and clean).

2. Add flux and arrange according to drawing.
3. Braze.

4, Cut b}' means of hand hacksaw along the s «om— ——
line and check for full penetration of the spelter.

5. Repeat this exercise several times till a satisfactory
skill is achieved,

SCALE 111 I I MP/2.3/2.6.418

DOUDLE JOINT

‘MAT. MILD STEELJ ] BRAZING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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2 thick

o 15—

SEQUENCE OF OPERATION

1. Cut the two pipes to length.

2, Calculate the length of part 2 and prepare it
accordingly.

3. Clean all parts with emery paper.
4. Add flux and braze the joint.
5. Clean of the remaining fluk.

SCALE 110 MP{2.3/12.6.419

B S———

PIPE JOINT

MAT. M. 5. PIPE BRAZING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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A few examples for training in

brazin? jobs of increasing
difficulty as a suggestion for the selection O WO pleces of

the systematic in-

a2 productive or unproductive nature for
struction in brazing.

L EELEELLEEE

A A LA LS EELLEEEEEEETEEEELEEETEEEELE

LPRFBBEFFET,

5

i upt” TP F il

[ SUGGESTIONS FOR FURTHER
PRACTICE

MPI2.3/2.6.413) I

BRAZING

—
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Straight Bead Carnar  Join!
1 2
T Joint Square Bull Jont
3 A

Square Butt Jom! Square Butl Joint

5 6
&
)

Square Butt Jant Square Butt Joint
7 8
LAYDUT MP 231265
TRADE TRAINING 1 GAS WELDING 1
=S ot s — b B

WELDER
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Thickness 1 Space Methad Torchsize Rod ¢
Ex. No. mm SWG inch mm mm mm
1 2.04 Leftword AJ

SEQUENCE OF OPERATIONS

Draw the straight lines on the job.
- Set the neutral flame.

- Keep the distance about 3mm between end of the ilnner cone

and job surface at the right hand edge.
- Establish the weld pool, add filler rod.
- Start the progressive leftward movement of blowpipe and
' filler rod.

- Slowly withdraw the flame near the left nand edge of the sheet.

CAUTION

- Keep the end of the filler rod within the flame envelop but
not in the hot portion near the cone.

- Apply correctly speed of the travel and the filler rod,
the deposition will be of even ripple and uniform width.

SCALE MP/12.3126aN

MAT. MILD STEEL

Straight Bead 1 FLAT]

GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness t Space Method Torchsize Rod ¢
Ex. No- mm SWG inch mm mm mm
2 2.04 Leftward
A Be sure that the tip is always tight in the torch.
Loose tips ceause flashback. 1_5:
5 ’3,02—“""
1l Top View End View

]

S G —

Position of torch and rod when welding a cornerweld.

cazre

SCALE

MAT, MILD STEEL

Corner joint{HORIZONTAL)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

MP12.3126.5/2
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Thickness t Space Melhod Torchsize Rod g
Ex. No: mm SWG inch mm mm mm
3 2.04 Leftward

irrect standing gas c; linders have to be prevented
1rom falling down.

Position of torch and rod when welding a tee joint
in horizontal position.

Front View

L ]

MPI/2.3126513

T_ECALE

MAT. MILD "?TfEL-

T joint ' HORIZONTAL )

GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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AW )
= ,> "
LY

y Thickness t Space Method Torchsize Rod ¢
cx. No- mm SWG inch mm mm mm

4 2.04 Leftword

A Always wear goggles while welding the ultraviolet rays
may lead to blindness, goggles absorb them.

Position of torch and rod when welding a sguare buto
joint in flat position.

Front View
o° Do
y "o 't
ug o

C | - ¢ gt T 1

End View

Sn°
(ra)

SCALE MPI2.3126.5/4 1

GAS WELDING

Square butt joint (FLAT)

MAT. MILD STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness 1 Space Method Torchsize Rod ¢
Ex. No. mm S WG inch mm mim mm
5 2.04 Leftward

- If the heat build up pecomes excessive, remove the point
of the cone temporarily from the weld.

Position of torch and rod when welding a square butt joint
in horizontal position.

End View Front View J

—

SCALE " MP12.3126.5/5 |
Square butt joint(HORIZONTAL )
GAS WELDING

MAT. MILD STEEL

DEVELOPMENT CELL FOR S:I(ELLED LABOUR TRAINING
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Thickness | Space Melhod Torchsize Rad g
Ex. No. mm SWG inch mm mim mm

-

A 2.04 Leftward

Position of torch and rod when welding a square butt joint

vertical upward position

I SCALE MP12.3126.516 I

Square butl joint| vERTICAL UPWARD )
MAT. MILD STEEL GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness

Rod @

Ex No _ Space Melhod Torchsize

mm SWG inch mm mm mm

7 Leftward
Sequence of operation
1. Set up the pieces, make sure that the gap is equal
all over,

2. Tack the pieces.

3. Clamp the job,

4. Weld the seams in overhead position,
SCALE MP/2.312.6517

&

MAT: MILDSTEEL

SQUARE BUTT JOQINT (0VER HEAD)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

GAS WELDING
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" ‘ i
Ex No. Thickness Space Method Torchsize Rod 9
' mm SWG inch mm mm mm
A = Leftward 1
2=~ 15"

Position of the torch and rod
when leftward-welding on pipes

in fixed position,

-\
O

,ﬂ_\

SCALE

MAT: MLBSTEEL SQUARE BUTT JOINT ON PIPE (FL/v/0H

MFIL,

J/2.6.58

GAS

WELDING

.- DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Corner Joint

Square Butt Joint

Single V Butt Joint

Square Buft Joint

1

2

3

Single V Butt Joint

Single ¥ Butt Jont

—

Square Butt Jaint

g

Pipe Y Butt Joint

o 6 7 8
Single V Butt on Pipe T Joint Equal Dia lateral Equal Dic Y Joint
S 10 1 12

Single V Butt Jont

Square Butt Joint

L/

Torch Cutting

i

T

b

15

|' TRADE TRAINING 11

LAYOUT

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

% DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Ex. No-

mm

Thickness
SWG

Space Method Torchsize Rod ¢
inch mm mm mm

3

Rightward

Position of torch and rod when welding a corner joint in

Blow pipe and filler rod

flat posilion

End view

2y

=
[

Front view

SCALE

MAT. MILD STEEL

MPI2.3138111

Cormer joint (FLAT)

ﬁng WELDING

WELDER
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Ex. No-

Thickness t Space Method Torchsize Rod ¢
mm SWG inch mm mm mm

3 Rightward

\

Ensure adequate heating of the parent metal. Melt the tack :
and plate to éstablish the weld pool before adding filler metal.

Position of torch and rod when welding a square butt joint
in flat position.

.,
| e
™,
1.3 l . SO .~ SN . O

rool bead of 1_3mm is necesary lor g strong seam,

I:SGALE o | mpi2.336112 I
Square butt joint { FLaT)
MAT. MILD STEEL GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Ex. No. Thickness Space Method Torchsize Rod §
’ mm SWG inch mm mm mm
3 Rightward
Fill in the
| numbers concerned:

Correct root bead
Undercut

Poor root bead

O00O0O

Smooth seam

SCALE:

5 MPI2.3/3.6)/ 3
SINGLE V BUTT WELD (Fuar

MAT: MILDSTEEL _ ' GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING WELDER
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Ex. No.

Thickness 1
mm SWG

Space
mm

Method

Torchsize
mm

Rod ¢

3

Rightward

Position of torch and rod when welding square butl joint in

horizontal position.

Direction of travel

MP/2.313601
GAS WELDING

SCALE
MAT. MILD STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Square butt joint { HORIZONTAL )




DAW
H
o L
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Thickness t Space Method Torchsize Rod g
Ex. No. mm SWG inch mm mm mm

5 4.67 rightward

L

Position of torch and rod when welding Single V butt joint
in horizontal position

...|m

S0 -:.5'P L5

/
N

LN

SCALE X - MP 12313615
Single V Butt Joint( <ORZONTAL)

MAT. MILD STEEL GAS WELDING
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Thickness t Space Method Torchsize Rod @
Ex, No. i
mm SWG inch mm mm mm
6 Rightward

Position of torch and rod when The puddle Movement of rod
upward welding on a: single-V-butt joint.

SCALE:

. ; MPf2.3/36.1/6 1
SINGLE V BUTT WELD (VERTICAL)

UP WARD GAS WELDING

MAT: MILDSTEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness t Space Method Torchsize Rod g
Ex. No- mm SWG inch mm mm mm

7 3 " Rightward

- Use the same semi-circular motion of the torch as previously
described. To help keep the puddle shallow, move the filler
rod slowly in circular or swinging motion.

L5

o B | I

l MPI2.3/136)7
GAS WELDING

SCALE
MAT. MILD STEEL

\ s
Square butt™joint{over HEAD )

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME TVES WELDER




MAT : MILDSTEEL
e e s ——

PIPE V BUTT WELD  ‘HORIZOTNTAL!

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

|
Ex N Thickness 1 Space Method Torchsize Rod @
X Q
mm SWGo inch mm mm M m
8
Sequence of operation
1. Set the pieces ( space!)
2. Tack the pieces.
3. Clamp the job in vertical
postian.
4. Wweld the seam in horizontal
positicn
1 ;
Move around the joint while welding.
Do not turn the pipe.
SCALE: MP/2.3/3.61/7 8

GAS WELDING

WE!DER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME N -
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mim

Thickness t Space Method
SWG inch mm

Torchsize
mm

Rod ¢ |

mm

rightward

Blowpipe nozzle and filler rod
are both held at an angle of 45°.

Bring the flame cone immediately

in front of the lower edge of the
molten pool and move parallel to the
joint edge without any sideways
movement of the blowpipe.

SCALE

MAT. MIL

D STEEL

Single V Butt Joint on Pipe Ffixeo

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME PrEs WELDER

MPI2.3/36018

GAS WELDING




Thickness 1 Space Method Torchsize Rod ¢
Ex. No. mm SWG inch mm mm mm-

10 Leffward

SEQUENCE OF CPERATION

- Mark out the development on the sheet and cut 1it.
- Round the job properiy.
- Fit part No.l and 2 together and tack the job with gap.
- Deposit the bead and cbtain full penetratian.‘aﬁ
Caution. - !
Do not _
turn the
pipe. |
| .
| o] -
| )
N 7
/4 o .
Start i
150
e e o
SCALE T . MPI2 3136110 1
T joint equal dia
MAT. MILD STEEL GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME il S WELDER
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Thickness 1 Space Method Tarchsize Rod ¢
Ex. No- mm SWG inch mm mir mm
" Leftward
SEQUENCE OF OPERATIONS 7 I

- Mark out the development of the job and cut it.

- Round the job properly.

- Fit part No.l and 2 together and tack the job with no gap.
- Deposit the bead and obtain full penetration.

N\

Start

sﬁéa
i

150

- SCALE ' MP12.3136:111
Lateral (EauaL Dia)
GAS WELDING

MAT. MIL[* STEEL

CEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME B | WELCER
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Thickness t Space Method Torchsize Rod ¢
Ex. Na mm SWG imch mm i mm

12 Lefhward

SEQUENCE OF CPERATIONS

- Mark out the development on
the sheet and cut it.

- Round the job properly.

- Fit part No.1,2 and 3 together
and tack the job with gap.

- Deposit the bead and obtain full
penetration.

$62

|
rSCALE MP 1231361112 I

Y - Joint (EquaL DIA)
MAT. MILD STEEL GAS WELDING

[ 3

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME A WELDER
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Sequence of operation

1. The edges of both pieces are, to be bevelled in the machine
sec ‘ion.

2, Preheat one piece up to 550% and weld a 4 mm thick layer

on side "A",

Cover the piece under dry and warm sand after welding,

Repeat operations 2 and 3 at the second piece.

Place the two pieces according to drawing.

Preheat both pieces equally up to 550°C.

Make a strong tack-weld on the right end of the seam,

Weld a continuous- seam from left to right,

Cover the job immediately after welding with dry and warm

sand to ensure slow cooling.

10. Clean the piece and punch your bench number,

TOOLS AND WELDING MATERIAL REQUIRED

1. Torch size 6-9 (9-14).
2, Cast iron filler rod 6-8 mm.
3. Cast iron flux,

MATERIAL
+ Cast iron

WU e
L] L T B I e

SCALE ME2.3/3.61/13

CAST IRON JOINT

MAT. CAST [RON GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME RATHEN

WELDER
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Thickness t Material | Space Methode Torchsize Rod P
Ex. No.
mm SWG ach rA mm em
2 Al - Sheet Leltward -4 2
T i Cu-Sheet Leftlward L-8B ! 2z
1Lk 2 Brass Sheet Lettward -4 P I

Sequence of operation ( 14 )

1. Mark out and cut the strips to size 200 x 20 (Aluminium).
2. Straighten the pieces (use a wooden hammer).

3. Set up the strips and aply flux
(an equal gap is essential for a good seam).

4. Adjust the torch to a "soft flame" (slightly C,H, excess).
5. Tack weld according to the sketch.
6. Preheat to about 550°C,

7. Weld the seam,

8. Remove the remaining flux by

a. washing in hot water and
brush with a wire bhrush.
b. washing in diluted nitric

acid (10 %), i
¢. washing in water, ? !
d. drying.
SCALE MF2.3/3EV/ 14
SQUARE BUTT JOINT  (Fuart  [o—

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELDER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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Sequence of operation (14a)
1. Mark out and cut the strips to size 200 x 20 (copper).
2. Straighten the pieces (use a wooden hammer).

3. Set up as shown in the sketch.
Dont't tack the pieces. Put a
small wedge between the strips.

4., Apply flux,

5. Adjust the flame exactly neutral,
Exceeding C3Hz results in.pores.
Exceeding 03 results in an oxidized seam.

6. Start welding at point 'A' in direction '1°',
Move the wedge as the weld progresses,

7. After completion start at point 'A' again and weld in
direction '2°',

8. Remove the remaining flux.

9. Heat up the workpiece to about 700°C and hammer the
seam with a spherical hammer to increase the tensile
strength,

Sequence of operation (14b)

1. Mark out and cut the strips to size 200 x 20 (brass).
2, Straighten the pieces (use wooden hammer).

3. Set up the strips and apply flux.

4., Adjust the flame

25 % up to 50 % surplus of oxygen
is required to prevent evaporation
of the zinc.

5. Tack weld and weld the seam,
6. Remove the remaining flux.

SCALE MPI2.313 61165 Lb

SQUARE BUTT JOINT  (FLaT)

MAT :COPPER BRASS GAS WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK_GERMAN TECHNICAL TRAINING PROGRAMME A S gt

WELDER
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SEQUENCE OF OPERATIQNS

1. Mount the torch guide on
the head of the cutting
torch in such a way that
the distance between
workpiece and torch is
about 5 mm.

2. Open Oxygen Valve.

3. Open Acetylen valve and
light torch.

4. Adjust flame - Open cutting
valve and re-adjust flame -
if necessary - close cutting
valve.

5. Heat starting point to
bright read and open cutting
valve.

6. Rate of travel. -

(1) Correct speed.
(2) Too slow.
{3) Too fast.

SCALE MP/2.3/13.6.1115

TORCH CUTTING

MAT MILD STEEL GAS CUTTING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

FAK-GERMAN TECHNICAL TRAINING PROGRAMME T WELDER
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SEQUENCE OF OPERATIONS

1. Mark out according to sketch A and B.

2. Centre punch the marking line.

3. Adjust torch guide for vertical cut.

4. Slightly open the. oxygen valve. o
5. Open Acetylen valve. "
6. Light torch and adjust flame.

7. Open cutting valve correct flame (if necessary).

8. Close cutting valve.

9. Set torch at the edge of the 1lst marking line.
10. Heat to bright ted.
11. Open cutting wvlave.
12. Pull torch with uniform speed along the marking line.
13. Close cutting valve.
14. Repeat operation 9-13 on marking line 2-4.
15. Close acelylen 'ave.

16. Close oxygen valve.

17. Adjust torch guide for 30° bevel cut.
18. Repeat operation 4-1€ on workpiece B.

SCALE MP/2 313617115

TGRCH CUTTING

MAT, MILD STEEL GAS CUT TING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME _ WELDER
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"Straight Bead Wearing T Joint Square Byutt Joint
lz- l
Single V Burr Joint Corner Joint H Id
o ; SingleV Butt joint FARRY W
5 6 7 8
I\_(17_/I
Single V Butt Joint T Joinr Single ¥V Butt Joint Pipe on Plare
9 10 1 12
447/ =0
Build up weld Pipe on Plare "X Single V Butt Joint on Tube |  Butt Joine
13 14 15 ° 16
T Joint
Single V Bult joint
17 18
MPI2-313.62
LAYOUT
TRADE TRAINING 11 ARC WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME

WELDER
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Thickness t Space | Electrode @ Name of Amps
Ex.No. E Amps. used.
mm |SWG | inch mm mm SWG Electrode recommended
l 1 6.35 - 3.25

SEQUENCE OF OPERATIONS

s

90\

]

WORK ANGLE

- Mark the straight lines on the job.

POSITION OF ELECTRODE

70.

-~ ©Strike the electrode as close as possible to the joint where
the weld is started.

| - Deposit the continuous bead from left to right
end without weaving.

- Do not throw away a stub end which is longer than 35-45mm.

0

TRAVEL ANGLE

SCALE
MAT. MILD STEEL

STRAIGHT BEAD (FLam)

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAX-GERMAN TECHMICAL TRAINING PROGRAMME

MPi#2.313.6.21

ARC WELDING




Thickness t Space | Electrode @ Name of Amps
Ex.No. ' . Amps wvsed.
mm |SWG|inch | mm mm SWG Etectrode recommended .-
2 .35 - 3.25
8.4 4.00

SEQUENCE OF OPERATIONS

= Use any one type of weaving motion to fill the space
(preferably crescent motion).

- Make certain that the straight beads are covered half of
the width by weaving.

POSITION OF ELECTRODE

CRESCENT MOTION
Note, Use material of Ex.No.l.

SCALE | | wer233621

WEAVING (FLAT)
MAT. MILD STEEL ARC WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-OERMAN TECHNICAL TRAINING PROGRAMME
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Thickness t Space | Electrode o Name of Amps
Ex.No. ; Amps. used
mm |[SWG | inch mm mm SWG Elecirode recommended
3 - - 4mm ' '
SEQUENCE OF . OPERATIONS . l

- Set up and tack the pieces.

- Deposit the first bead with sliding likely along
the edges of the joint.

- Deposit the second bead which partially covers
the first pass.

- Deposit the third bead which covers the first pass
and part of the second pass.

FILL IN THE NUMBERS CONCERNED

O Proper fusion
& (O Roll:d edges
(O Undercut
(O cCorrectly applied seams
(O Leg length
SCALE | ' MP12.3/362/3
MAT. MILD STEEL T JDINT{ SORREANIN:D ARC WELDING

DOVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELDER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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- Thickness Space | Electrode o Name of mps AmDS: usad
| mm |[SWG|inch | mm mm SWG Electrode recommended
| 4 4mm 2-3 | 3.25
|
SEQUENCE OF OPERATIONS
- Tack the pieces with root gap about 3mm,
- Strike the electrode as close as possible to the joint
where the weld is started.
- Move the electrode steadily forward with slightly
weaving motion. |
- Make sure that the penetration is fully obtained.
POSITION OF ELECTRODE
|
" L\
90 :rin‘:)rl
| J
WORK ANGLE TRAVEL ANGLE
SCALE MPI12.3/3.62/L
SQUAR BUTT JOINT (FLAT!
MAT MILD STEEL ARC WELDING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAR-GERWAN TECHNICAL TRAWING PROGRAMNME N WELDER
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i e Name of Amps
—_— Thickness 1 Space | Electrode w P R, A
mm |SWG | inch mm mm SWG Elecirode recommended

- 5 J 2-3 5:35
SEQUENCE OF OPERATIONS

- Bend the parts about 10° before starting the weld to
compensate the contraction-action of the weld.

- Move the electrode smoothly forward in the joint with
weaving motion,

- Try to keep the pear shaped hele in the root.
- Avoid passing the electrode against the face of the joint.

Work pieces Work pieces
before welding after welding

i A S

E MPI2 3116215
il SINGLE BUTT JOINT (FLATI
ARC WELDING

MAT. MILD STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME N

WELDER
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LY

4 Ex.No. | Thickness 1 Space | Electrode @ Name of Amps. P
mm |SWG| inch mm mm S5WG Electrode [recommended P 0
6 1/ 10/8

Fill in the

/@ numbers concerned l
O Rolled edge

Oconent seams
A
O Proper fusion

Fi
OUndercu!
i i e
SCALE: : MPf2.313.6.2/6
CORNER JOINT  (horizontal )
_ MAT:MILDSTEEL ARC WELDING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING 1

WELDCER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME R
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Ex. No. | Thickness t Space | Electrode @ Name of Amps. A
mps. used
mm |SWG | inch mm mm SWG Electrode [recommended
7 3 10

Movement of electrode for the required layers

S

DEVELOMMENT CELL FOR SKILLED LABOUR TRAINING

PAK -GERMAN TECHNICAL TRAINING PROCRAMME
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SCALE:! MF/2:313 8§ 2/7
SINGLE V BUTT JOINT [VERTICAL UPWARD -
MAT MILDSTEEL ARC WEDING
=

WELDER




straight beads.

- Weaving-motion produces a heavy

. puddle, which cannot be controlled
and will finally drop down.

// \q\smm
2 f/
s
-
4
=5 —r—
Thickness t Space | Electrode @ Name of Amps
Ex.-No. _ Amps. used
mm |SWG | inch mm mm SWG Electrode recommendead
E 3/16| - 10
POSITION OF ELECTHROUE
- When welding downwards, use only

4

WORK ANGLE

TRAVEL ANGLE

SCALE

MAT. MILD STEEL

FILLET WELD | vertical downward )

MPI2.3/3.62/8

ARC WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

T | WELDER
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Eu No. | Thickness | Space | Electrode @ Name of Amps
Amps used
mm [SWG | inch mm mm SWG Electirode recommen ded
&
4 Ya

Slope of the electrode 70"

2nd. run

r SCALE:

MAT:MILDSTEEL

5

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

S.V=BUTT JOINT | "ORIZONTAL|

MPI23/3.6.2/9

PAK-GERMAN TECHNICAL TRAINING PROGRAMME

ARC WELDING

WELDER



E'-NG-I Thickness t Space | Electrode & Name of Arr;ps.
| mm LSWG | ineh mm mm l SWG Electrode |rrcommended|’ Amps. used
[ e 5
o 1 1'% l %/
Fill 1n the
numbers concerned
O undercut
=
Q rolled edge
\@ O carrect! localion
O slag inclusion
SCALE N —" MP/23/3.6.2/ 10 I
{ OYERHEAD |
MAT MILDSTEEL ARC WELDING
e =

15

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELDER

PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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Ex. No. Thickness ! Space | Electrode @ Name of AmMps —
mm |SWG|inch | mm mm SWG | Electrode |recommended
1L 19.52

SCOULNCE OF OPERATIONS

it

WORK ANGLE

- Remove the slag.

POSITION

-~ Tack the job in overhead position.

- Bevel and tack the pieces with root gap.
- Deposit the root pass and obtain complete penetration.

- Deposit additional passes to fill the g'rocwe_

Note Keep the arc as short as possible.

OF ELECTRODE

TRAVEL ANGLL

SCALE
MAT, MILD STEEL

SINGLE V BUTT JOINT

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

| over head,

MPI2.3/3 62/

ARC- WELDING

PAK-GERMAMN TECHNICAL TRAINING PROGRAMME

- | WELDER
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SMAW
' |
(
i Thickness t Space | Electrode @ Name of Amps Awns: used
mm |SWG | inch mm m m SWG Electrode recommended
12 |4.76 3.25
|
POSITION OF ELECTRODE
(=] ] ]
WORK ANGLE 45 TRAVEL ANGLE 70.80
| ! .
] ' DIRECTION
1 z
- OF WELD
WORK ANGLE + TRAVEL ANGLE
SCALE , MP12.3/3.6.2112
PIPE ON PLATEhorizontal)
MAT. MILD STEEL ARC WELDING
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME e WELDER
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| Ex.No. | Thickness 1 Space | Electrode @ Name of Amps. _.‘m_: g
mm |SWG | inch mm mrmn SwG Electrade |recommende! ]
13 Wi 10 '
: 1= Base plate

| 3 | _
(e ===+ 2= Deposit
WE - - '
M 25 . |4 3= Copper or aluminium plate
':ﬂ'::j-:ai‘.-i : —‘

: TN s 7 -

1. When huilt'-up-weldingr use a copper or aluminium plate
on the edges of the deposit to get a sharp -corner.

2. Weld the layers criss-cross!

SCALE- T

M7 230362113
BUILD -UP WELD Fuar
MAT MILDSTEEL

ART VELQING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

WELLE

PAK GERMAN VFECHNICAL TRAINING PROGA A MME
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Thickness 1t Space | Electrode o Mame of Amps
mm |[SWG|inch | mm mm SWG Elgctrode recommended

14 (4,76 1

Amps. used

- Set the workpieces and tack the parts. _ STRIKE

SEQUENCE OF OQPERATIONS
- Clamp the job in proper position. ek
- Deposit the bead with short arc R
without weaving. DIRECTION OF WELD — l'_‘”':' s
POSITION OF ELECTRODE X
Travel Angle 60° - 70°
Work Angle 45° ELECTRODE
—
FINISH HERE
SCALE [ T-joint fixed MPI12.3/136.2/14

PIPE ON PLATE

MAT MILD STEEL downward | ARC WELDING

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME RS WELDER




: Shay
Sf Fixe?

=
Ex. No. | Thickness t Space | Electrode @ Name aof A mips. T
mm [SWG | inch mm mm SWG Electrode Fecommended e
13 10
__,...-—--:I:‘
Position of the electrode
when pipe welding in fixed
position,
\\\5Lm1tmx -
SCALE MFI25313 6 2/1°

MAT MILDSTEEL

SINGLE V BUTT JOINT

ON TUBE FLivio

&

DEVEILOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHMICAL TRAINING PROGRAMME
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AT
Ho i
Ex Mg Thickness | Space Electrode @ Name of | Amps ] pra. a4
mm |SWG | inch mm mm SWG Elecirode Iirer_ammpnded Mpx UE
16 10 |
SENUENCE OF OPERATION _
Ist.run 1. Clean, set un and tack weld the pieces.
2nd. run 2. Clamp the job in the position required.
3, Deposite the root run, clean it thorough-
i ly and examine,
‘\x Ird. run 4. Weld the 2nd layer and clean it.
5. Weld the 3rd layer and clean the seam
thoroughly.
?Da
/ Move around the joint while welding.
e Do not turn the pipe.
3362115
SCALE: ' HORIZONTAL MFY2
SINGLE V BUTT JOINT 'HoRzo¥ -
ART WELCING
MAT MILDSTEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHHICAL TRAINING PROGRAMME _

WELOER
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H L/ '\\\\
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L
ll\
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5. No. Thucknoss_ t Spoce | Electrode o Name of Amps ron—

mm |SWG|inch | mm mm SWG Electrode recommendad
17 |6.35 4 I

SEQUENCE OF OPERATIONS

- Counteract any Lendency of deposited metal (o fall
towards the horizontal plate by -increasiny slightly the
electrode angle to the vertical plate.

- Adjust the rate of travel so that a

fillet weld of equal leg 1ength of
5 mm is deposited. POSITION OF ELECTRUDL

Note Be sure the right kind of electrode
for the type of stainless to be
welded.

SCALE , MP12.3/13.62/17
T JOINT ( horizental)
. ARC WELDING

MAT. STAINLESS STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME BT WELDER




i V_UP
| Vam|mm
'd
N
Ri Am
B, ki Thickness t Space | Electrode o Name of ps Amps, used
mm |SWG| inch mm mm SWG Electrode recommended
18 9.52
SEQUENCE OF OPERATIONS
- Deposit the root run, using a very POSITIUN OF ELECTRODE

small crescent weaving motion.

- Deposit the second run, using a more /
Whip-stitch weave and bringing the ;
weld to within 3 mm of the outer
edges of the fusion faces.

- Deposit the third run, using a Hem-stitch
weave 1in which the electrode is moved
slightly upwards as the arc plays on the
ocuter edge of each fusion face. Make sure
that the deposit fills the V.

lst run weave Crescent Motion.
2nd run weave Whip-stitch,
3rd run weave Hem-stitch.

SCALE ; MPJ2 313.62/18
SINGLE V BUTT JOINT ( vertical upward ) ARC. WELTHNG

MAT. STAINLESS STEEL

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

PAK-GERMAN TECHNICAL TRANING PROGRANME T




GTAW

&

Straight Bead

Square Butt Jomt

Stra.gh! Beaod

e

1 2 3
& -
: qﬁqx.ﬂ"re Butt Join T Joint Squore Bum Joint
4 5 6
GMAW
Srrouight Beod 2 Square Butt Joint T laint
7 * B 9
Straight Bead Square Butt Jaimt T Joint
10 11 12
Square Bum Joint
13
MPIZ-313:-43
TRADE TRAINING 11 L AYQOUT e
alie T o 3 Ly T

WELDER

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAINING PROGRAMME
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LN

Thickness | Filler | Tungsten Nozzel Shielding Electrade
Ex:Ne | mm | swg | Rod | Electrode Size Gas Stick out Current
1 |1.6 1.6 2.4 9, Smm Argon 5 mm 40-50 A
Thoriated 4L/min. be
SEQUENCE OF OPERATIONS
- Clean the job with aceton.
- Establish the pool of molten metal, add filler reod.
- Hold a close arc, maintain a puddle of approximately 1/6"
wide while forming a consistent bead across the plate.
CAUTION
- Use direct current straight polarity.
- Use tungsten electrode pointed tip.
- Do not touch the base metal and filler rod with tungsten
electrode.
.|
L~ POSITION OF TORCH AND FILLER RQOD
9}\ K
15
C J [ ]
WORK ANGLE : TRAVEL ANGLLE
P SCALE MP12.313.6.311

MAT. MILD STEEL

STRAIGHT BEAD  rLar) A
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Ex.Ne

Thickness
mim qu

Tungsten
Electrode

Nozzel
Size

Shielding
Gas

Electrode
Stick out

Current

3.2 mm
Zirconia-

12.7 mm

Argan
9-10L
P/min.

ted.

SEQUENCE OF OPERATIONS

- Set up and tack the pieces at distance 70mm.
- Support in flat position with grooved fire brick.
- [Establish the arc at thegyright hand end of the joint,.

- Immediately on fusion of the root, add filler metal
to prevent excessive fusion of parent metal.

- Move to the left without weaving of tnrch.

- Coordinate addition of filler metal and rate of travel
S0 as to maintain fusion to the root and build up the
weld to a slightly convex profile.

SCALE MPi2.3136.3/6

MAT. ALUMNIUM

'SQUARE BUTT JOINT (FLa

G TAW

DEVELOPMENT CELE FOR SKILLED LABOUR TRAINING

WELDER
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Thickness Electrode Nozzel Shieldi
Ex.No ,nm' cwq Space Wire ;:pe E;s'"q Arc volts Current
7 ]3 ebimm | | Bhont Cey 19-20 110-130 A
14L/min.

SEQUENCE OF OPERATIONS

- Check the return lead is firmly connected to work piece
and power source.

- Check all connections to wire feed and control unit
are in good order.

~ Check the gas hoses.

- Draw the straight line in the job.
- Set the gas flow and wire feed.

- Establish the arc at the right end.

- Adjust the travel speed to ensure the bead width
and height 1s uniform.

POSITION OF GUN

WORK ANGLE TRAVEL ANGLE

SCALE MP12.3/3.6.317

STRAIGHT BEAD | rLar)

MAT. MILD STEEL GMAaw
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Thickness | Filler | Tungsten Nozzel Shielding Electrade
ExsNo| mm | swgq | Rod Electrode Size Gas Stick out Current
g |12 1.6 1.6 9.5 mm Argon 5 mm 35-45 A
mm Thoriated 4L/min. DC

SEQUENCE OF QPERATIONS

- Set up and tack the pieces at distance 70 mm without gap.

- Establish the arc on the first tack and move gquickly to the
right hand end of joint to start welding.

- As soon as a small pool of molten metal is formed,
add filler metal.

- Maintain the small depression in the base by moving the
torch forward and feeding the filler rod into the main pool.
Continue this action along the way to allow the weld to be
reinforced sufficiently. o

CAUTION

- Use argon backing bar.

MP/12.313.6.31L

R _ SQUARE BUTT JOINT (FLan

MaT & STEEL GTAW
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Thickness | Filler | Tungsten Nozzel Shielding Electrode
EXNO | n swq | Rod | Electrode Size Gas Stick out Current
3 3.2 3.2 12.7mm Argon 5 mm 75-B5 A
: Zirconi- 6L/min. AC
ated.

SEQUENCE OF QPERATIONS

- Set up and tack the pieces at both ends.
- Establish the pool on the rignt end.

- Add filler metal as soon as a pool of molten metal
is formed.

- Adjust rate of travel.

CAUTION
- Use rounded tip tungsten electrode.

POSITION OF TORCH AND FILLER ROD

N ]

: |

i) M l

L -4 p
WOREK ANGLE TRAVEL ANGLE

SCALE
MAT. ALUMINIUM

MP12.3/3.6.315

T JOINT ( HORIZANTAL )

GTAW
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Thickness | Filler | Tungsten Nozzel Shielding Electrode
ExeNO | mm |swq | Rod Electrode Size Gas Stick out Current
2 1.6 1.6 2.4 9.5 mm Argon 5 mm 40-50 A
L mm Thoriated 4L/min. DC

SEQUENCE OF OPERATIONS

r———

- Set up and tack the pieces.

- Deposit a bead using the joint in the center of the
weld across the piece.

- Obtain complete penetration.

CAUTION

- Use direct current straight polarity.

‘L POSITION OF TORCH AND FILLER ROD

90 W
L 1 | l =
WORK ANGLE TRAVEL ANGLE
SCALE MP12.3/3.6.3/2
| FLAT)
=l SQUARE BUTT JOINT —

e & B e e L e LT T T
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness | Filler | Tungsten Nozzel Shielding Electrode
Ex:Ne | swqg | Rod Electrode Size Gas Stick out Current
3 1.2 1.6 1.6 mm 9.5 mm Argon 5 mm 35-45 A
’ mm | Thoriated 4L/min. DC
SEQUENCE OF OPHRATIONS
~ Clean the job.
- Establish small pool of the molten metal,add filler rod.
- Adjust rate of travel to avoid excessive melting.
CAUTION
- Use DC current. -
]
L‘J POSITION OF TORCH AND FILLER ROD
L~
L 1 L
WORK ANGLE TRAVE ANGLs
SCALE MPi2.3/363/3
STRAIGHT BEAD tfLan
MAT. S . STEEL GTAW
EET
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Thickness Electrode ' | Nozzel Shielding
Ex.No| »m swq Space Wire Type Gias Arc volts Current
1‘5
8 3 to 0.8 mm short CO. 18-19 85-95 A
2.5 reach =
b 14L/min.

SEQUENCE OF OPERATIONS

- Clean and tack the pieces.
- Establish the arc at the right hand end of the joint.

- Adjust the travel speed to ensure fusion of the spaced
edges of the parent metal.

- Use small weaving motion side to side.

- Obtain complete penetration.

POSITION OF GUN

| | i | [ |
WORK ANGLE TRAVEL ANGLE
SCALE MP12.3/3.6.3/8
SQUARE BUTT JOINT ifLam
MAT, MILD STEEL GMAW
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Thickness lectrode 1 Shieldin
Ex.No mm:c nsewsq Space E:'{ire d %;-‘;é ;]Easl 9 |Arc volts Current
g 3 = 0.8 mm short CDZ 19=-20 110-130 A
e N e

SEQUENCE OF OPERATIONS

- Set up and tack the pieces.
- Point the electrotle wire at the root of the joint.
- Establish the arc at the right-hand end of the joint.

- Deposit the second pass overlapping half width of the
first pass on both sidss of the joint.

- Deposit the third pass overlapping the first and second
passes on both sides of the joint.

L]

POSITION OF GUN

SCALE MP12.3/3.6.3/9
T JOINT ( HORIZANTAL )

MAT. MILD STEEL GMAW

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Thickness Electrode Nozzel Shielding
rEx.No mm | SWQ Space Wire Type Gas Arc volts Current
. Ar 02
10| 3 - 0.8 mm short 99% + 1% 19-20 110-130 A
p reach 14L/min.

SEQUENCE OF OPERATICNS

- After cleaning, mark the straight lines on the job.
- get wire feed and gas flow.

- Aadjust the rate of travel.

CAUTION

- Use direct current reserve polarity.

POSITION OF GUN

L]
S0

SCALE

STRAIGHT BEAD tFrLan

MAT. STAINLESS.S-

MP12.313631%

r{;.'

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
FAK - GERMAN TECHNICAL TRAINING PROGRAMME N > |

GMAW

WELDER




N .
GMAW
F
)_ ]
I e
L
Thickness Electrode Nozzel Shielding
Ex-No| o swQ Space Wire Type Gas Arc volts Current
15 Ar .02
11 3 to 0.8 mm short 19-20 110-130 A
2.5 reach 99% « 1%
z 14%L/min.

SEQUENCE OF OPERATIONS

-~ BSet up and tack the pieces with gap.
- . Set the job on copper back up strips.
- Establish the arc at the right hand of. the joint.

- Adjust the travel speed to secure fusion of the spaced
edges of the parent metal.

- (Obtain complete penetration.
CAUTION

- Use copper back up strips.

COPPER BACK UP STRIPS

5 !/iiz;féa
TJ

o .
DETAIL " Y " f 100 |
SCALE MP12.3/3.6.3 11
SQUARE BUTT JOINT tFLAT)
MAT STAINLESS. S. GM AW
e e e S
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Thickness Electrode Nozzel Shielding
Ex.No| mm SWQ Space Wire Type Gas Arc volts Current
32 | 3 - 1.2 mm long Argon 24 180 A
reach 17L/min.

SEQUENCE OF OPERATIONS

- Set up and tack the pieces.
- Establish the arc at the right hand end of the joint.
- Deposit the bead with equal leg length.

POSITION OF GUN

WORK ANGLE TRAVEL ANGLE

Ll

SCALE MP/2.3/3.6.3/12
T JOINT (HORIZANTAL )
GMAW

MAT. ALUMINIUM
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1
Thickn “ | Electrod l Shieldi
Ex.No mm'c ::qs Spate ey Nﬁ;’: Gas 1 |Arc volts | Current
13 1 3 = 1.2 mm long Argoun 24 160 A
reach 17L/min
GEQUENCE O uPERATTOND
- Secb up and Lack Lhe pacces wilh gap.

- Establish the arc on the tack weld at the right hand of the joint.

- As soon as pool of molten metal is formed to full depth of
" joint prepared, move the gun progressively leftwards.

- Adjust the rate of travel so that the deposit fills the joint.

- Complete the weld by fusing into the tack weld at the left hond
: end of the joint.

MoSLITION OF GUN

90 70

L 1 ] L ]
TRAVEL ANGLE

WORK ANGLE

MP/2.313.6.3113

SQUARE BUTT JOINT (FLar)

I SCALE

MAT ALUMINIUM lwith baocking siripl GM AW
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