Capital Goods & Manufacturing Exercise 1.4.56
Fitter - Welding

Striking and maintaining arc, laying straight - line bead

Objectives: At the end of this exercise you shall be able to
» strike and maintain the arc by scratching and tapping method
» deposit uniform straight weld beads and inspect for faults.

TASK 1

1 50 ISF 8-150 - Fe310-0

1 50 ISF 6-150 - Fe310-W 1.4.56
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 STRIKING AND MAINTAINING ARC DEVIATIONS : +0.5mm | TIME :
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Job Sequence

TASK 1 : Striking and maintaining arc

Check the size of the raw material.
Mark and file to size.

Clean the metal surface with a steel wire brush and
wipe off the oil and grease if any.

Set the welding current (amperage) 140-150 amps.

If the welding machine is a D.C. one, connect
the electrode to the negative.

Dirt or rust makes poor connections.

Wear safety apparel (Protective clothing)

Connect the welding cables with the machine and the
job.

Start the welding machine.

Strike and maintain the arc by the scratching method.

Use a welding screen fitted with proper
coloured glasses while arc-welding.

Check the cables for damage and loose
connections. Check whether the earth-clamp
is properly attached.

Hold a correct arc for a short distance and break by
quickly withdrawing the electrode up.

Fixa @ 4mm M.S. electrode in the helder

Ensure the electrode is firmly held in the holder

from the bare end.

TASK 2 : Laying straight line-beads by arc welding

Check the size of the raw material.

Mark and file to size.

Mark the bead position as per drawing.

Set the work piece on the weldingTable in a flat position

Set the arc-welding planttand’cennect, the welding
cables.

Select and fix M.S. Electrode @4dmmiin the holder.

The correct arc burning will give steady, sharp,
crackling sound.

Repeat this exercise until the arc can be struck
every time without the electrode freezing.

If the electrode freezes (sticks) to the plate, it
should be freed immediately by a quick twist
of the wrist motion to avoid overheating or
spoiling.

Ensure that the burning of the electrode is
normal.

Ensure that the electrode-holder JAWS are
clean.

Set a welding current 140-150 amps on a AG,orBC
machine.

If the power source is D.C. connect the
electrode with the negative straight polarity.

Wear the complete safety apparel and check the filter
lens of the welding screen.

Strike the arc on a scrap piece for trial and observe the
current setting.

Strike the‘arc on the job-piece at che edge and maintain
a uniform normakshort arc.

Movethe electrode in a straight line and complete the
bead at theotheredge of the plate.

During weldingmaintain a correct angle of the electrode
at\/70° - 80°

Arclength producing a steady sharp crackling sound.
Travel speed approx. at the rate of 150mm per minute.
Remove the slag from the weld bead and inspect for:
- Uniform width and height - slag inclusion.

- Normal depth of fusion.

- Straightness.

Repeat the exercise till you achieve good results.
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Skill Sequence

Setting of arc welding machine for welding

Objectives: This shall help you to
» set the arc-welding plant
» set the current according to the size of electrode

» strike and maintain the arc by the scratching and tapping method.

Striking an arc is a basic operation in arc welding. It will
oceur every time the welding is to be started.

It is an essential basic skill to learn in arc welding.

Setting of arc-welding plant (Fig 1)

Fig 1

WELDING TABLE
WELDING JOB

FIN1458H1

Check the working of power source for the welding machires

Remember electricity is a good servant but a
bad master.

Call an electrician for solving any electrical
problems.

Connect the welding cables with the welding machines.

Ensure that the cable connections are clean,
dry, tight and are attached to the proper
terminals of the machine.

Attach tightly the earth cable with the welding table at the
proper place.

Keep the electrode-holder at a safe place.

If the machine is on DC power, connect the
cables in correct POLARITY.

Setting a welding current

Set the welding current as per the diameter of the electrode
to be used. (Table 1)

Select the electrode as per the thickness of the metal to
be welded oras recommended. (Table 1)

Use alternative electrodes of nearest size in the case of
non availability of the exact size of electrodes.

The electrodes diameter should not be more
than the thickness of the metal to be welded.

Striking and maintaining an arc
Scratching method (Fig 2)

Hold the electrode about 25mm above the job-piece at
one:end, perpendicular to the surface.

Bring the welding screen in front of your eyes.

Ensure safety apparel is worn.

Table 1
Plate Electrode Current
Thickness Size mm Range
in mm (approx.) {amperes)
1.6 1.6 40-60
25 25 50-80
4.0 S 90-130
6.0 4.0 120-170
8.0 S0 180-270
250 6.0 300-400
Fig - SCRATCH WITH JOB SURFACE
START POSITICN /7 LIFT & HOLD A SLIGHTLY LONG ARC
_\’ ’ HOLD A NORMAL ARC
¥/ }

'
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-

FIN1458H2

BCRATCH METHOD

Strike the arc by dragging the electrode quickly and softly
across the welding job, using wrist movement only.

Withdraw the electrode approximately 6mm from the
surface for a few seconds, and then lower it to (approx)
4mm distance.
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If the arc has been properly struck, a burst of Fig3

light with a steady sharp crackling sound will it MOVING P

be produced. i\

- - &

Tapping method (Fig 3) & SR e
Strike the arc by moving the electrode down to touch the %‘;.
job surface lightly. * oy
Move the electrode slowly up, approximately 6mm for a % XA W Z &
few seconds, and then lower it to approx. 4mm from the TAP METHOD 3
surface. =

The tapping method is generally recommended

as it does not produce pit marks on the job

surface.
Straight line beading by arc (Flat position)
Objectives : This shall help you to
» deposit straight beads in a flat position
» clean the weldment and inspectfor faults.
Job setting

Fig3
Set the job in a flat position on'the welding table. (Fig 1) @
ELECTRODE
Fig1 PLATE SURFACE

AXIS OF WELD

WELDING TABLE

Y,

Ensure there is a good electrical contact between the job
and the welding table.

FIN1456.1

Current setting (Fig 2)

Fig2 ELECTRODE SEE

24 ord.18

CURRENT REGULATOR

FIN1456J2

Set the current on the welding machine, 140-150 amps for
@4mm M.S. Electrode.

Always follow the current range chart for the electrodes in
use.

Electrode position (Fig.3a&b)

Hold the electrode at an angle of 70° - 80° with the weld
line and 90° with the adjoining plate surface.

e

ol

JOB
ELECTRODE ANGLE WITH PLATE SURFACE

(b)
DIRECTION OF WELDING
oooof

ELECTRODE ANGLE WITH WELD LINE

FIN1458.13

Depositing straight beads (Fig 4)

Fig4

FIN458.4

Deposit straight beads by following the punched line
and maintaining arc

* Correct arc length
* Correct travel speed
*  Correct angle of electrode.
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Ensure that the welding screen lens is clean
so that you can see the arc and the weld line.

Replace the plain glass, if spattered.

LISTEN to the arc. It produces a steady sharp
crackling SOUND.

Adjust the travel speed by watching the electrode melting
and flowing through the molten pool to form a deposited
metal. (Fig 5a & b)

Figs
(a}
SLOW ARC SPEED
LITTLE PENETRATION oooof>
(b}
FASTER ARC SPEED
GOOD PENETRATION [ —p
-,
s
/// k_
Z90 \

g
E

Weldment Inspection (Fig 6)

Fig6

FIN1458J)8

Remove the slag from the weldment using a chipping
hammer and a wite brush!

Use goggles during slag removal.

Inspect the deposited beads and note any variations
imthe:

*  Width and height

¢ Depthof fusian
* | engthof run4{Straightness)

188 CG & M : Fitter (NSQF - Revised 2022) : Exercise 1.4.56



Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.57

Making butt joint and ‘T’ joint using gas and ARC welding process

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

* set and weld the workpiece to form a square butt and ‘T’ fillet joints in correct alignment in arc

* weld a ‘T fillet and square butt joint using recommended electrode, filler rod and nozzle size
* remove distortion from the joint

* clean the weldment and inspect for the surface defects.

50

\—1.5Gap

=&

SQUARE BUTT AND 'T" FILLET JOINT IN FLAT

POSITION BY ARC WELDING

2 50 ISF 6-150 Fe3d10-W TASK 2
2 50 ISF 6-180 Fe310-w TASK 1 1.4.57
NO.CFF STOCK SIZE SEMI|-PRCDUCT MATERIAL PROJECT NC. FART NOC. EX. NO.
SCALE :NTS DEVIATIONS : #0.5mm | TIME :

CODE NO. FI20N1457E1
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25

TASK 3
TASK 4
<P
2
mﬂ
2 I8SH 150 x 50x 2 Fe310 - W TASK 4
2 ISSH 150 x 50 x 2.5 2 Fe310 - W = TASK 3 1.4.57
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE :NTS DEVIATIONS: #0.5mm | TIME:

SQUARE BUTT AND FILLET WELD T JOINT

&

IN FLAT POSITION BY GAS WELDING

CODE NO. FI20N1457E1

180
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Job Sequence

TASK 1 : Square butt joint in flat position by arc welding

« Checkthe size of the raw material.
+  Mark and file to size for square.

» Set the pieces on the welding table for square butt
joint with 1.5mm gap in alignment. (Refer to drawing)

+ Selecta @3.15mm M.S. electrode and set a 120 amps
current.

Connect the electrode to negative, if the power
sourceis D.C.

+ Tackthe pieces at both ends and also in the centre,

Ensure safety apparel is worn.

+ Check the alignment of the tacked pieces, and reset,
if necessary:.

+ Place the joint in a flat positiorien the welding table,
well grounded. (Tacks side down)

+ Selecta @4.0mm M.S. electrode and set a 150-160
amps current.

+ Deposit the first bead along the joint lipewith a:

TASK 2 : ‘T’ Fillet joint in flat position by arc ywelding

+ Check the size of the raw material
« Mark andfile to size

+ Set and tack the job-pieces at\both ends as* Thiillet
joint . (Refer to drawing).

+ Ensure that a & 3.15mm elegtrade anda 130 amps
current are used. Safety apparel shouldBeworn.

+ Cleanthe tacks, check alignmentand reset'the job, if
necessary.

+ Place the joint on a welding table in a flat position
(Tack side down)

+« Select a @ 4mm M.&. electrode and set a 150=160
amps current.

+ Deposit the first bead along the joint line with a correct
and uniform

- Arclength
- Travel speed

- Electrode angle.

Ensure the electrode angle is 45° with the
corner and 70° to 80° with the welding line in
the direction of travel.

- Correctarc length
- Correct electrode angle
- Correctwelding speed.

Chip the slag from the bead, brush and inspect.

Usetongs to hold the hot job, chipping hammer
and wire brush for chipping and cleaning,
goggles for the protection of the eyes.

Clean the back side of the first bead thoroughly and
grind tacks flush.

Deposit the second bead on this side, using the same
settings.

Chip the slag from the bead, brush and inspect for
faults.

Practice this exercise until you can produce a sound
butt weld

While but joint welding 1/3rd of gap to be
maintained according to the thickness of plate
or flat.section of metal.

Clean the weldment and inspect for faults.

Clean the ether side of the joint and grind the tacks
flush.

Setthe jointin aflat position (weld side down).

Make a secondweld along the joint line with the same
setting, and technigue as used for the first bead.

Clean the weld and inspect for the following
weld characteristics.

- Smooth and close ripple appearance. Uniformwidth
and height equal leg lengths

- Goodfusion at the toe of the weld without undercut
and overlap

- Leg length of the fillet weld equal to the plate
thickness

Repeat the exercise until you can produce good welds.
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TASK 3 : Square butt joint in flat position by gas welding

+ Check the size of the raw material. .
+  Mark and file to size.

+ Set the job pieces on a welding table to form a square
butt joint (open) with a root cap 1.5 mm.

+ Set a gas welding plant, attach nozzles No.5 and set
a pressure of 0.15kg/cm? for both the gases.

+ Select a C.C.M.S.filler rod @1.5mm for tacking and
&13.00mm for welding.

+  Wear safety apparel.

+  Setthe neutral flame.

Cleanthe tacks and reset the job on the welding table
in a flat position.

Start welding, using the leftward technique with the
correct angle of the blowpipe and filler rods of &3mm.

Fuse the edges uniformly and add filler metal. (maintain
a correct travel speed and motion of the blowpipe and
filler rod, to produce a uniform weld bead)

Stop at the left edge, fill the crater to complete the
weld.

Extinguish the flame, cool the nozzle and place the
blowpipe at a safe place.

« Tackthe pieces at both the ends and also in the centre Clean the welded joint and visually inspect for

using a @ 1.5mmfiller rod. (Keep a shrinkage allowance
of 2)

Tacks should be well fused and penetrated.

« Checkthe alignment and gap between'the pieces, and
reset, if necessary.

Task 4 : Fillet weld ‘T’ joint in flat pesition by gas welding

* Prepare job pieces as perdrawing. .
» Cleanthe surface and edges ofthe sheets to be welded,

» Setthe sheets in the form of @ Tee’ joint onthexgas
weldingtable.

* ‘Wear safety apparels and gas welding geggles.

» Set the gas welding plant, fix nozzle'Ne.§, and set .
pressure at 0.15 kgf/fcm? for both the gases.

» Setthe neutralflame, tack at both ends of the jointand .
also in the centre witha 1.6 mm C.C.M.& rod.

* Check the alignment of the joint with atry square and .
cleanthe tacked portion.

=02 slight convex uniform width and height of bead.

-» ‘aslightpenetrating bead on the reverse side of the
fipples joint near the root.

Repeat the exercise till you get good results.

Fuse the argato be welded (i.e. equally the part of the
Rorizontal sheet andthe vertical sheet) and apply the
fillerrod in the molten pool to form a fillet weld at the
joint.

Maintaincorrect travelspeed, manipulate the blowpipe
andfiller rod to produce a uniformweld bead.

Stopthe weld atthe left hand end ofthe joint afterfilling
up the crater at the'end of the weld.

Extinguish the flame, cool the nozzle and place the
blowpipe atits place.

Cleanthe weldment and inspect for defects inthe fillet
weld.

» Keepthe job onthe welding table in a flat position. Visualinspection

» Startwelding with the leftward technigue and melt the .
right hand end of the joint.

Slightecnvexity, uniformwidth, uniformripples indicate
a good weld bead. A weld without undercut,
overlap,porosity, etc. will ensure a good quality weld.

Weld on the other side of the joint for more practice
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Skill Sequence

Square butt joint by arc in flat position (Task 1)

Objectives : This shall help you to
« weld a square butt joint in a flat position
* inspect the completed butt weld.

This type of joint is used very extensively in industry. If
welded from both the sides (6 mm plate thickness), a
sound weld can be obtained.

Setting and tacking
Set the pieces as butt joints with 2 3 mmgap in a welding.

Tack at both the ends and one in the centre. (Fig 1)

Fig 1

FINT45TH1

Fig3

4 (ARG LENGTH)

ELECTRODE ANGLE WITH PLATE SURFACE

70°-80°
L

ELECTRODE ANGLE WITH WELD LINE

FIN145TH3

Use a @ 3.15mm M.S elgctrode.  Set the current
120-130 amps and length of the tack 18 mm.

Ensure the tacks are fused.

Check the alignment after tacking, and reset; if necessary
(Fig2).

Fig 2

TRY SQUARE

ol

FIN1457H2

TACK

Miove the electrode forward and backward along the
line of the weld to

+  Preheat the metal ahead of the weld
+  Minimize the tendency to burn through

+  Forcgthe slag back over the top of the weld and control
slag imelusion:

Inspectighiof the weld

Remove the slag from the weld and inspect for the following
weld characteristics. (Figi4)

Check the tack-welds thoroughly.
Welding butt joint
Place the joint in a flat position.

Deposit the first bead, using a @4mm M.S. electrode and
150-160 amps current with a correct:

* FElectrode angle

+  Travel speed, and

* Arc length. (Fig3)

Fig4

FIN1457H4

+  Widih'and height of bead should be uniform.
« Appearance should be smooth with close ripples.
+ The face of the weld should be slightly convex.

+ Edge ofthe welds should have good fusion, no overlap
and undercut.

+ The starting and stopping points should be free of
depressions and high spots.

+ The root of the weld and plate surface should have
good fusion and penetration.

+ The surface of the plate should be free of spatters.
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‘T’ fillet joint by arc in flat position

Objectives : This shall help you to
» weld ‘T’ fillet joint by arc in flat position free of distortion and weld defects
* inspect the fillet for weld characteristics.

The weld deposited on a 'T' or lap joint is called a fillet
weld. Oftenthe "T'joint is called a fillet joint. (Fig 1) This
joint is mostly used in industrial fabrication work.

Fig4

Fig 1

FIN1457.14

Incline the electrode 10°- 20° in the direction of travel.

2 (Fig )
% Proecead to weld along the joint with a uniform travel speed.
(Fig9)
Setting and tacking (Fig 2)
Set the pieces in alignment, forming a 907 T". Fig 5

Tack the pieces at both ends.

Fig 2

45"

FIN1457J2

Use & 3.15mm M.S. electrodes.
Set current at 150-160 amps.

FIN1457.5

Ensure the tacks are well fused having a PR R FcTon

15 mm length
\Watch the molten pool and freezed bead
Check the alignment after tacking. carefully for excessive build up or undercut
Welding a fillet joint (faults).
Increase the speed or change the angle of the
Fig3 electroede to correct the above faults, if they

appear.
JOB
SUPPORT Inspect the weld
Clean the weld thoroughly.
Inspect the fillet for correct shape and size.

Mo undercut and overlap at the toe of the weld. (Fig 6)

FIN1457J3

WORK BENCH

Place the joint for flat position welding. (Fig 3)

Hold the electrode, pointing at the corner of the joint at an
angle of 45° to the plate surface. (Fig 4)
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Fig6

LEG LENGTH

PENETRATION
LEG LENGTH

FIN1457J6

Setting up OXY-Acetylene plant

Leg lengths of the fillet almost equal to the plate.
Penetration of the weld complete to the root.

Face of the weld slightly convex.

Objective :This shall help you to
» set up the oxy-acetylene plant.

Move oxygen and acetylene cylinderswith the caps from
the store to the gas welding areas An oxygen cylinder is
identified by the black colour painted on it. An acetylene
cylinder is identified by the maroon celour painted on it.
Also the oxygen cylinder will be tallerthanan acetylene
cylinder and the diameter of oxygen cylinderwill be less
than the diameter of an acetylene cylinder,

Ensure cylinders are kept separately from the empty
cylinders.

Position the gas cylinders in a trolley and, secure them
with a chain.

Fig 1
GOGGLE
OXYGEN GAS
REGULATOR SPARK
LIGHTER
GYLINDER KEY
OXYGEN GAS
CYLINDER ACETYLENE GAS
REGULATOR
o DISSOLVED
ACETYLENE
GAS GYLINDER
|~ WELDING
BLOW PIFE
OXYGEN RUBBER
HOSE PIPE
et
|~ ACETYLENE RUBBER
HOSE PIPE

CYLINDER TROLLY

Always keepthe cylinders uprightivertically inthe cylinder
standfcon the floer(Fig 2)

Fig 2

FIN1457K2

FIN1457K1

SETTING OF OXY-ACETYLENE PLANT

While moving, the gas cylinders should be kept slightly
inclined to the vertical position and the protector cap used
to avoid damage to the cylinder valves. (Fig 3)

Fig 3
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Do not roll the cylinders horizontally on the ground.

Remove the cylinder caps. Crack the gas cylinder valves
by qucikly opening and closing them using the cylinder
key Fig 4

Fig 4 BLOW OUT THE CYLINDER VALVE
SOCKET BEFORE CONNEGTING

THE REGULATOR CRACKING OPEN
THE CYLINDER VALVE MOMENTARILY

KEEP CYLINDER UPRIGHT POSITION

FIN1457K4

Dirt dust particles from the cylinder valve sockets are
cleaned by cracking the cylinder valve. This will-avoid
leakage of gas due to improper geating of the eylinder
valve and also to prevent the dust particles fromentering
into the regulators which may lcause damage’to the
regulators.

Always stand opposite to the valve outlet while cracking
the cylinders. (Fig 5)

FIN1457K5

Ensure that your hands are free from grease or oil.

Connect the oxygen regulator to the oxygen gas cylinder
(right hand threads).

Connect the acetylene regulator to the acetylene gas
cylinder (left hand threads)

Ensure the pressure adjusting screws of both regulators
are in a released condition.

Be sure to connect the correct regulator on cylinders,
Acetylene connections have left hand thread and oxygen
has right hand thread.

The acetylene regulator connecting nut will have a groove
cut on it (Fig 8) and the pressure gauge dial will be of
maroon colour.

Fig 6

RIGHT HAND
OXYGEN

LEFT HAND}
ACETYLENE

FIN145TKB

All threaded cennections shauld be fixed intially by
tightening by hamnds and then only a spanner should be
used. This will Gelp to avoid assembly with cross thread
leading.to damage to threads |

Always use thef€orrect size spanner to prevent damage
to the threads (Fig 7)

Fig#

FIN1457K7
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It is dangerous to apply lubrications in the threaded
assemblies of gas welding equipment as it can cause fire

(Fig 8)

Fig 8

FIN1457KB

while tightening avoid undue force. The eonnections should
be just tight.

connect the hose connector atthe regulator end and the
hose-protectors at the blowpipe end.

(use black hose for cxygen line and marmon hose for
acetylene line.)

Acetylene connections have left hand threads with a cut
on the corners of the nut while-exygen connections have
right hand thread without a cut.

Attach one end of the black hose-pipe to the oxygen
regulator outlet and the maroan caloured hose-pipe to the
acetylene regulator outlet (Fig9)

Fig 9

ATTACHING HOSE PIPES

FIN1457KE

Secure the joints using hose-clips to ensure good grip
and to avoid gas leakage (Fig 10)

Fig 10

b,

USE HOSE CLIPS BEFORE
CONNEGTING TO REGULATOR
AND BLOW PIPE

FIN1457KA

Use a screwdriver to tighten the hose- clips.

Always use.the correct size hose-clips (Fig 11)

HOSE CLIPFS

FIN1457HB

Turn onthe pressure adjusting screw of the regulator to
which the oxygen hose pipe is connected (Fig 12)

Exert sufficient pressure to blow out dust or dirt particles
if any are tapped inside the hose-pipe and then release
the pressure adjusting screw.

Repeat the same for the acetylene hose also.
Attaching blowpipe

The other end of the hose-pipe is to be attached to the
blowpipe inlets. (Fig 13)

Fix the hose-protectors at the blowpipe ends. The hose-
protectors with a groove at the corners are fixed on the
acetylene hose-pipe and connected to the acetylene inlet
of the blowpipe. The hose-protectors without cutting marks
are fixed on the oxygen hose-pipe and connected to the
oxygen inlet of the blowpipe. (Fig 14)
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Flg 12

ATTACH NEW HOSES TO REGULATORS
AND TO DISPEL DUST ETC.. QUICKLY
PASS PRESSURISED GAS TO ATMOSFHERE
MOMENTARILY.
NOTE: THIE SHOULD BE DONE BEFORE
FITTING HOSE PROTECTORS

FIN4STHC

ATTACHING BLOW PIPES

FIN1457HD)

Flg L BLOWFIFE

......

HOSE _/
PROTECTORS

OXYGEN
{BLACK COLOR)

ACETYLENE
{MARROON COLOR)

CYLINDERS

FIN1457KE

The hose-protectors protect against the return flow of gas
from the blowpipe to the rubber hoses. They act as non-
return valves.

Adjusting the gas pressure

The gas pressure for both oxygen and acetylene has to
be adjusted at regulators according to the size of the
nozzle.

The size of the nozzle is selected according to the job
material and thickness.

For adjusting the gas pressure, open the valves of both
the cylinders slowly by one turn and set the pressure on
both regulators as 0.15 kg fom? for small size nozzles, by
tightening the pressure adjusting screws. (Fig 15) Ensure
the blow pipe control valves are kept open while setting
the.gas pressure.

The pressurecan be read on the working pressure gauge
of gas regulators

Fig 15

FIN145TKF

Testing for leakage
All cannections must be tested for leakage.

Apply scapwater solution for acetylene connections and
fresh water for oxygen connections (Fig 16).

Use of soap water on oxygen connections may lead to fire
hazards.

Never use matches or flame light during leakage test.
Lighting the flame

Attach the recommended size of nozzle to the neck of the
welding blowpipe i.e nozzle No. 3.

Open the gas cylinders and adjust the recommended gas
pressures on the regulators.

The pressure of oxygen and acetylene is 0.15 kg/ocm? for
nozzle no.3
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Fig 16

ACETYLENE

FIN45THG

Avoid using any other source of fire other than the spark
lighter.

Paint the blowpipe in a safe direction in the open space,
away from you and others.

Increase the acetylene till the black smoke disappears.
(Fig 18)

Fig 18

NO WHITE CONE

ACETYLENE FLAME IN ATMOSPHERIC AIR

FIN1457K1

Open cylinder valves very slowly.

while setting pressure on the regulator, keepthe blowpipe
control valve open for accurate setfing.

Openthe acetylene control valve 1/4 turn onthe blowpipe
and ignite with a spark lighter. (Fig 17) Acetylene burns
using the oxygen in the atmesgheric air with a black
smoke.

Fig 17

ACETYLENE BURNS USING
OXYGEN IN THE ATMOSFHERIC AIR.

=
S,
2
o L=
i =

SPARK LIGHTER

FIN145TKH

Observe the flame and add oxygen by opening the oxygen
control valve of the blowpipe. Now a bright white cone starts
appeafing at the.tip of the nozzle (Fig 19)

Fig 19
WHITE CONE STARTED APPEARING

ADDITION OF OXYGEN

FIN14!
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Square butt joint in flat position by gas

Objectives : This shall help you to

» set and tack the workpieces in alignment for a square butt joint
» produce a uniform and well penetrated bead on an open square butt joint in a flat position

» visually inspect the completed joint.

The requirements of a good welded joints are:

The joint must be in correct alignment (distortion free)
The weld must be well fused, well penetrated, uniform in
width and height, of correct size and free from internal or
external faults.

Setting and tacking

Set and tack the job-pieces in correct alignment with#a
proper gap and for distortion allowance. (Fig 1)

Fig 1

TACKS 10mm LONG

b
N

FINT457X1

Check the alignment after tacking, and reset, if necessary.
(Fig2)

Fig 2

FIN1467X2

Welding

Produce a well-fused uniform bead with complete penetration

using a leftward technigue (Fig 3) by;

- Holding and manipulating the blowpipe and filler rod in
the recommended angles.

- Maintain a uniform travel speed and feed.

- Forming a correct size keyhole.

Fig3
FILLER ROD

MOTION

FIN1457X3

Finish the job.

Check alignment - remove distortion, if required, and
inspect for:

Uniform widthand height of weld bead in size. (Fig4)

Fig4

UPPER SIDE

FIN1457X4

- /Uniferm ripples and fusion, complete penetration.
(Fig5)

- Absentce of\faults sugh as undercut, lack of fusion,
unfilled crater ete:

Figh §
Sy .
& HEIQ
Hr
PENETRATION g i
a [ g
UPPER SIDE E
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Fillet weld ‘T’ joint in flat position by gas welding

Objectives: This shall helpyouto

» set and tack the workpiece in alignment for a fillet weld tee joint
* weld a tee fillet joint using recommended filler rod and nozzle size

* visually inspect the completed joint.

T filletjoints are used extensively inindustryi.e., fabrication
of underframes, vertical supporters for oil and water
containers and other similar structural work.

Itisaneconomical jointwithvery little edge preparation but
difficult to weld without defects (i.e. unequal leg length,
undercut, etc.) unless the operator gets proper practice.

Roct penetration must be obtained completely and undercut
is to be avoided.

Setting and tacking the job pieces
Place the pieces on the welding table for Tee jeint.

Hold the pieces in position using suppottd (Fig J1)

Fig 1
SUPPORT

TEE JOINT IN
POSITION
FOR TACK
WELDING

3

FIN1457Y1

Ensure the vertical piece is perpendicular tothe horizontal
piece without gap of the joint.

Checkwith a try square for perpendicularity.

Tack-weld the joint at both ends(Fig Z)©n.one side of the
joint.

Fig 2

A

Welding of fillet ‘T’ joint in flat position (Fig.3)

Place the tacked joint in flat position by tilting and
supporting it. (Fig.3)

Fig 3

BLOWPIRE

30°-40°

48"

FIN1457Y3

FIN145TY2

TACK WELDING A TEE JOINT

Start welding at the right hand end of the joint by fusing
the tack-weld and the parent metal to forma molten pool.
Keep the blowpipe in the leftward direction at an angle of
60°to 70%and the filler rod at an angle of 30° to 40° to the
line of travel. The blow pipe and filler rod should be held at
45° petween the 2 surfaces of the joint. This will ensure
root penetration. Watch the molten metal closely to make
sure that both pieces melt uniformly. Change the angle of
the blow pipedif the pieces do not melt uniformly. When
the moltenpool is formed add the filler rod in the centre of
moltenpool. Give slight side-to-side movement to the flame
(blowpipe) and a piston like motion to the filler rod.

Adust the rate of travel of the blowpipe and the filler rod to
secure even penetration at the root and into both sheets
and to produce a fillet weld of equal leg length.
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Visual inspection (Fig 4) Fig4
Clean the weldment and inspect for:

- Uniform weld size and shape of bead
{reinforcement and contour slightly convex)

- Equal leg length, no undercut at the toes of the weld

- no porosity, overlap

SLIGHTLY
CONVEX

NC UNDER
cur

FIN1457Y4
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Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.58

Setting up of flames, fusion runs with and without filler rod and gas

Objectives: At the end of this exercise you shall be able to
set gas pressure according to the nozzle size
select and fit the correct size nozzle according to the job thickness

set job for flat position, weld fusion run with and without filler rod using leftward technique

ignite, adjust and extinguish oxy-acetylene flame
shut the oxy acetylene plant for stopping work
clean the weldment and visually inspect for weld defects.

TASK-2

1 ISSH 150 X 25-50 Fe310-W TASK 3
1 ISST 150 x 50 x 25 Fe310-W TASK 2 1.4.58
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE SETTING OF OXY-ACETYLENE FLAME DEVIATIONS TIME:
TITLE:

0o

(NEUTRAL, CARBURISING AND OXIDISING

FLAMES)

CODE NO. FI20N1458E1
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Job Sequence

TASK 1 : Oxy - acetylene flame setting

Wear safety apparel

Open the gas cylinders and adjust the gas pressures
onthe regulators

Open the control valve of the acetylene gas in the
blowpipe

Ignite the flame by using a spark lighter.

Adjust the oxidizing flame by increasing the oxygen
gas (with sharp inner cone and little hissing sound)
Set the neutral flame again and adjust the carburizing
flame by increasing the acetylene gas with the soft
inner cone covered with an outer feather without any
sound

Repeat the setting of the flames till you manage to set
the flame without any backfire or flash-back

Avoid using any other source of fire

Flame extinguishing and stopping work

Adjust the acetylene flow till the black smoke goes
away

Open the oxygen gas till a proper round inner cong«ds
established without any sound in the flame_Thisis
known as a neutral flame.

Extinguish the flame by closing the acetylene valve
first and then the oxygen valve

Lip the,blowpipe nozzle in water to cool down by
openinga little oxygen gas

Close the eylinder valves and release all the pressure
from the'line

TASK 2 : Fusion runs without filler rod in flat position by gas

TASK 3 : Fusion run with filler rod in fiat position by gas

204

Check the size of the raw material.
Mark and file to size.

Mark the bead position as per drawing.
Clean the surface

Setthe job piece onthe welding table withthaleft edge
raised about 15mm.

Select and attach nozzle size 3 with'a'blowpipe (Indian
Oxygen make)

Set the acetylene and oxygen pressure at 0. 15kg/cm?
onthe regulators.

Wear safety apparel and set the NEWTRAL flame.

Hold the blowpipe in position with the jolb at the right
edge with the nozzle angle 60° - 70° with the welding
line (marked with punches) nozzles angle 80% with the
adjoining surface distance of the flame eonhe 1.5mmto
3.0mm from the surface, pointing leftward.

Start heating and fusing the surface with a slight circular
motion of the blowpipe.

Move the ‘blowpipe’in aleftward direction keeping a
uniform speedasyou get local fusion (small round pool
of molternrthetal).

Avoid excessive concentration of heat. If the
metal becomes too hot, lift the blowpipe
momentarily‘away from the molten pool.

Keep the molten pool in correct size by
adjusting the rate of travel and the circular
motion of the blowpipe.

Stop atthe left edge andlift the blowpipe quickly.
Extinguish the flame and cool the blowpipe in water.

Clean the fused surface with a steel-wire brush and
inspect the unifermity of fusion runs.

If the speed of travel and the blowpipe motion
are correct, the FUSION RUNS will appear in
uniform width and even ripples.

Repeat the'exercise till you achieve uniform FUSION.

Check the size of the raw material.
Mark and file to size.
Mark the bead position as per drawing.

Set the workpiece on the welding table with the left
edge raised about 15mm.

Select the nozzles size 5 (IOL make-saffire type) and
set the acetylene/oxygen pressure at 0-15 kgfom?.

Select a mild steel copper coated (C.C.M.S) filler rod
of @1.6mm.

Wear safety apparel and set a neutral flame.

Hold the blowpipe at an angle of 607 - 70° on a punched
line of sheet and make a small molten pool at the right
handedge.

Keep a flame cone distance of 2.0 to 3.0mm
from the job surface.
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+ Hold the filler rod in the left hand, pointing near the
molten pool with an angle of 30°- 40° with the line of
weld.

» Dip the end of the filler rod into the molten pool and
add the filler metal on the job surface to form a weld
bead.

+ Move towards the left with a uniform speed along the
punched line with a slight circular motion of the
blowpipe and piston-like motion of the filler rod.

Add enough rod into the molten pool to build
up the bead evenly in height and width.

Coordinate the rate of travel with the filler rod
to control the size of the bead and the required
penetration.

« Stopatthe left edge, extinguish the flarne and cool the
nozzle.

+ Clean the weld surface. Inspect for even ripples and
uniform width/height of the weld bead.

+ Repeat the exercise till you get good results.

Skill Sequence

Ignite, setup and extinguish-oxy-acetylene flame for gas welding (task 1)

Objectives: This shall helpyouto

* ignite, set and extinguish an oxy-acetylene flame for gas welding correctly

» shut the oxy-acetylene plant for stopping work.

Flame lighting

The safety apron, gloves and goggles are worh as showh
in (Fig 1).

Fig 1
CAP
GOGGLES
APRON
LONG SLEEVE
GLOVES
TROUSERS
FOOT COVER
e
]
SAFETY BOOTS E
w

Set the pressure of oxygen and acetylene at 0.2kgf/cm?
for a small size nozzle. (No.3)

While setting the pressure on the regulator,
keep the blowpipe control valve open for
accurate setting.

Open the acetylene control valve ¥4 turn of the blowpipe
and ignite with the help of the spark-lighter. Adjust the
acetylene flow till the black smoke goes away. (Fig 2)

| Avoid back fire or flash-back of blow pipe.
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Fig 2
NO WHITE CONE

AT

ACETYLENE IN AIR FLAME

FIN1458H2

Observethe flame and add oxygen by opening the oxygen
contiol valve of the.blowpipe. (Fig 3)

D/

ADDITION OF OXYGEN

Fig3

WHITE CONE BTARTED APPEARING

FIN1458H3

Flame adjustment

To adjust the neutral flame, add sufficient oxygento make
the'white cone clear and round. (Fig 4)

Fig4

WHITE CONE APPEARS CLEAR & ROUND

SUFFICIENT OXYGEN FOR NEUTRAL FLAME

FIN1458H4

The gas mixture from the blowpipe consists of

oxygen and acetylene in equal volumes.

To adjust the oxidising flame, add more oxygen.
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The white cone will become short and sharp.

The flame will produce a hissing sound and will have a
short length. (Fig 5)

Fig5
WHITE CONE SHORT AND POINTED

FIN1458H5

MORE OXYGEN FOR OXIDISING FLAME

To adjust a carburising flame, adjust the flame to neutral
andthen add acetylene.

The white cone will become long, surrounded by a feather-
like portion.

The flame will burn quietly and have morelength. (Fig 6}

Fig 6

ACETYLENE FEATHER

FIN1456H6

MORE ACETYLENE FOR CARBURISING FLAME

Extinguishing the flame

To extinguish the flame, close the acetylene valve
(blowpipe) first and then the cxygen valve.

Shutting off the plant

At the end of the work, shut off the plant as stated below.
Close the acetylene cylinder valve.

Openthe blew pipe acetylene valve and release all pressure.
Release the acetylene regulator pressure adjusting screw.
Close the blowpipe acetylene valve.

Repeat the above four steps for shutting off oxygen also.

Fusion runs without filler rod in flat position by gas (Task 2)

Objectives : This shall help you to

» hold the blowpipe and flame in correct position to obtain proper fusion of metal
» make fusion runs without filler rod to produce uniforin.beeds

* visually examine the quality of fusion beeds.

Fusion runs

Homogeneous joints are produced in gas welding by
melting and fusing the metal edges with the'help of agas
flame.

The beginner in gas welding must practice the
following steps correctly.

Fusing of a metal using a proper gas flame.

Holding the blowpipe ina correct position.

Fusion run in a straight line using the leftward technigue.
Cleaning and setting the job-piece

Clean the job-piece surface with a steel-wire brush and
emery paper.

Set the job-piece on a fire-brick welding table, raising the
left edge app. 15mm. (Fig 1)

Fig 1
DIRECTION OF TRAVEL

FIRE BRICK

FIN1458.41

Holding the blowpipe and flame in correct
position for proper fusion.

Hold the'blowpipe and flame in such a position that the
axis of theqjoint is parallel to the operator's body (Fig 2)

Fig 2

FIN1458J2

The angle of the nozzle with welding line 60°-70° (Fig.3)
the fuse metal forms a small puddle on the molten pool on
the job surface at the right edge (Fig 3) give a slight circular
motion to the blowpipe.

Making fusion run without a rod

Move the blow pipe in a leftward direction as you get local
fusion.
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Fig 3

FIRE BRICK

FIN1458.3

Keep the molten pool on the punch line. (Fig 4)

Fig4 LEFT EDGE

SLIGHT CIRCULAR
MOVEMENT

FIN145H.4

RIGHT EDGE

Maintain a constant speed of travel with a slight circular
motion to the blowpipe. (Fig &)

Maintain a constant 2-3mm of distance between
the white cone of the flame and the sheet
surface for a proper HEAT INPUT and avoidance
of BACKFIRE.

Fig5 ABOLUT 6MM

{1/4 IN)

ABOUT BMM
| (18 IN)

START

ADVANCE

PER OVAL 4D 000 DIRECTION OF WELDING

ABOUT
1.5 MM{11BIN)

CIRCULAR MOVEMENT OF BLOW PIPE

FIN1458J5

Visual examination of fusion run

Clean the fusion run with a steel-wire brush at the end of
the weld.

Inspect visually for uniform width, and ripples with the
Uniferm depth of fusion in job thickness. (Fig 6)

Figé
UNIFORM WIDTH & RIPPLES

50 % DEPTH OF
FUSION

FIN1458.6

Fusion runs with filler rod'on steel plate in flat position by gas (Task 3)

Obijectives : This shall help youto

» make fusion runs with filler rod.in a straight line using leftward technique

» clean and inspect the weldment for faults.

During gas welding, most of the jcints require fillermetal
to obtain a proper, strong weld.

The feeding of the filler metal in'the molten pool requires
special skill, which is outlined here.

Correct position of the blowpipe and filler rod.

Hold the blowpipe and the filler rod inthecorrect position
in respect of the job.

The blowpipe angle should be 60° - 70° withtheweld line
(towards right).

The filler rod angle should be 307 - 40° with the weld line
(towards left). (Fig 1)

Keep the blowpipe and the filler rod at 90° to the plate
surface. (Fig2)

Fig 1

.01»"“9

30°40°

FIN1458X1

Fig 2

FIN1458%2

Surface fusion and filler rod addition

Fuse the metal surface and add the filler metal with proper
motions; circular motion for the blowpipe, and piston-like
motion for the filler rod. (Fig 3)

Maintain a flame cone distance from 2 to 3mm
from the metal surface.
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Direction of welding

Move the blow pipe ina leftward direction along as straight
line to complete the weld. (Fig 4)

Maintain a constant 2-3mm of distance between
the white cone of the flame and the sheet
surface for a proper HEAT INPUT and avoidance

Fig 4

FILLER ROD MELTS OF WELD POOL EDGE

FLAME COVERS WELD AREA

DIRECTION

Sl sy UNIFORM WIDTH &

HEIGHT OF
DEPOSITING METAL
<
<)

EACH ADDED DROPLET
INCREASES WELD POOL
AND REINFORCEMENT

FIN1458X4

of BACKFIRE.

Inspection of weld

Inspect the weld bead after cleaning properlywith a wire
brush, for a uniform width and height'ofthe baad, uniform
ripples, and proper depth of fusion. (Figs)

Fig 5

gUNIFOFIM RIPPLES

GOOD UNIFORM BEAD

FIN{458X5
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Capital Goods & Manufacturing Exercise 1.4.59
Fitter - Welding

Make butt weld and corner, fillet in arc welding

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

* bevel the plate edges by gas cutting for single vee butt joint

» grind the gas-cut bevel edges with proper root face for single Vee butt joint

» set the plates with a root gap of 2mm and proper distortion allowance for single Vee butt joint

» control arc blow

» deposit root run in single Vee butt joint to ensure complete penetration

depositintermediate and final covering runs in single Vee butt joint to obtain properfusion and reinforcement
* clean and inspect the groove weld for surface defects and uniform root penetration.

TASK 1
FINAL COVERING ORTHIRD RUN
INTERMEDIATE OR
SECOND RUN
S
5%
RQQT A
N
h
2 50 ISF 12 - 150 Fe 310-W TASK 1 1459
NOQ.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SS%E TOLERANCE *0.5mm TIME
SINGLE 'V' BUTT JOINT IN FLAT -
E @ POSITION BY ARC WELDING CODE NG Fi20N1450E+

209



Job Sequence

TASK 1 : Single ‘W’ butt jointlin flat position by arc welding

Straight cuttwo 12mm thick plates by gas cuttingas
per drawing and grind themta size.

Markthe bevelto 30° angle using bevelprotractorin
two plates.

Punch witness marks

Bevel the edges of each plate to 80%angle by gas
cuttingandfile the root face as per drawing foredge
preparation single V' Butt of joint. (Fig.1)

Cleanthe plates fromdirt, water, cil grease, paint etc.

Keepthe plates invertedinthe formof a butt joint with
preper roct gap.

Maintain a distertienallowance of 1.5°oneach side of
the joint.

Wear all protective clathings.

Usea 3. 1ommmedium coated MS electrode and set
110amperes current. Incase of DCwelding machine

- connectthe electrode cable to the negative terminal
Fig 1 INGLUBED ANGLE of the machine.
ANGLE OF BEVEL
_ - L *“Tack weld onthe back side of the plates atthe ends.
The length of tack should be 20mm.
GAP——I—.._ l\—RDDT FACE g
] ® o
B EABUTT % De-slag the tack weld and clean.
2 50 ISF 10 - 150 Fe310 TASK 2 1.4.59
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NC. EX. NO.
SCALE NTS TOLERANCE: 30.5mm | TIME:

=HO

FILLET WELD IN OPEN CORNER JOINT
IN FLAT POSITION BY ARC WELDING

CODE NO. FI20N1458E1

210
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De-slag and clean the root run and inspect rooct
penetration.

Positionthe tackwelded job onthe table in flat position
{the single V portion facing up )

Depositthe root run andfill the crater as doneforwelding
square butt joint.

Take special care to maintain key hole to ensure proper
melting of root face and root penetration.

Prepare job plates to size as per drawing.
Cleanthe joining edges and surfaces of plates.

Setthe plates as an opencorner joiftawith a root gap of
2.5 mm using an angle iron jig.

Select correct polarity, if a DG generator IS used.

Tack the joint pieces at both/ends using @ 3.15 mm
mediumcoated MS electrodeand 100-410amps current
frominside of the joint.

Ensure safety apparelsareworn. Use a,proper method
to control distortion.

Cleanthe tacks, checkalignmentandieset the jointyif:
required.

Set the joint on the welding table in a flat position.

Deposit root run in the joint by forming akeyhole and
obtaincomplete penetration.

De-slag and clean the root run and inspect root
penetration.

Ensure the crown of penetration is not more
than 1.6 mm in height.

Deposit the second runfintermittent run using 4mm
mediumcoatedelectrode and150-160ampere current,
short arc and proper weaving of the electrode. Avoid
excessive weaving and ensure normal travel speed.

Fill the crater wherever necessary.
De-slag.

Deposit the third run/covering run using the same
parameter and technique used for 2" run. Ensure a
properreinforcement of 1to 1.5mmandavoid undercut.

Inspect for any surface weld defect.

TASK 2 : Fillet weld in open corner joint in flat position by arc welding

Grind and dress the face of the root run, if required.

Setthewelding current 160 amps for & 4mm medium
coatedhMiS. electrode.

Depositanintermediate layeri.e second run over the
rect’ run with “slight weaving motion using @4mm
electrode.

Cleantheintermediate layerthoroughly andinspect for
faults. Rectifythe defects, if any.

Deposit the final layer to the weld size using the same
current setting, electrode andweaving motionas used
for the'second layer.

Cleanthe final layer far inspection.
Inspestthe corner/fillet weld:
— toemsure uniform and correct reinforcement

= to ensure thattheweld face is free from porosity,
slag inclusion, unfilled crater, overlap and edge of
plate melted offfinsufficient throat thickness.

Skill Sequence

Single ‘Vee’ butt joint in flat position by arc gask 1)

Obijectives: This shall help youto

» single ‘vee’ butt joint in flat position by welding

» prepare the plate edges for single vee butt joint

» set the plates with a root gap of 2mm and proper destortion allowance for single ‘vee’ butt joint
» deposit root bead in termediate and final covering runs in single ‘vee’ butt joint

* clean and inspect the weld for surface defects.

Preparation of the pieces {Fig 1) Setting the single Vee butt joint and tacking

Cut a 30° bevel on each pieces using oxy-acetylene Keepthe bevel edges upside downwith a root gapof 2mm,
cutting. and 3" distotion allowance. (Fig 2) using suitable support

: - : e
Grind the edges to remove oxide deposits on the bevel. LE AR ayicaet Side gRtheint

Prepare a uniformrootfaces of 1.5mmbyfiling onboththe Tack-well on hathichds. (0mimiond)

bevelled edges.

Ensure safety apparels are worn.
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Fig 1
ROOT FACE
APPROX 1.5mm

PREPARATION OF BEVEL EDGES
a0°

15,

®

PREPARE EDGES BY FILING, GRINDING OR MAGHINING
AND SET PARALLEL 2mm APART

FIN1453H1

Give awhipping motionto the electrode to maintainthe size
of the KEYHOLE for correct penetration.

Cleantheroot bead, and observe penetration.

Deposition of hot pass & caping beads (Fig 4)

Fig4

SLIGHT MOTION
OF ELECTRODE
SIDE TO SIDE

ROOT BEAD

1st COVERING

BEAD

ELECTRODE MOTION IN DEPOSITING
1&t COVERING BEAD

FIN1459H4

Fig 2
2 ROOT
GAR
SUPPORTING
PIECE = 1.5° DISTORTION
ALLOWANCE
UFSIDE DOWN
E
SETTING THE SINGLE VEE BUTT E
JOINT AND TACKING z
™

Place the joint in flat position after tacking.

Deposition of root bead (Fig 3)

Fig 3
WHIFPING MOTION
OF ELECTRODE

WELD LINE

PLATE SURFACE

SINGLE VEE BUTT JOINT IN LAYING ROOT BEAD

i
ELECTRODE ANGLE AND MOTION FOR §
H
ke

Deposit root bead usinga @3.15 M.S. electrode and 110
amps welding current.

Proceed with a uniform normal speed holding a shortarc.

Keep the electrode angle (as shown in Fig 3) at 80°to the
line of weld.

Depositthe 1stcovering bead usinga4.00mmdia medium
coated M. S electrode and 160 amps welding current.

Proceedwith a uniformspeed, holdinga normal shortarc
and a side-to side weaving motion to the electrode.

Ensure the electrode angle isthe same asitwasforthe roct
bead.

Cleanthe beadthoroughy and grind the humpsinbeads (if
present).

Rectify possiblexdefects ifany.
Deposition of final/caping bead (Fig 5)

Fig 5
FINAL COVERING BEAD
1-1.5mm
WIDTH 18 r REIN FORCEMAT
e b3
1-1.6mm - U
PENETRATION CROWN 180 w
-
i
BASE LINE OF JOINT E
™

Deposit the final covering bead using a @5.mm M.S.
electrode, 220 ampswelding current, and imparting a wider
side-to-side weaving motion to the electrodes. Pause
(stop) the electrode weaving at the toes of the weld so that
undercut defect will get eliminated.

Cleaning and inspection
Clean the welded jont thoroughly from both sides.

Inspectthe weldsize, surface defects, root penetrationand
distortion.
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Capital Goods & Manufacturing
Fitter - Welding

Exercise 1.4.60

Gas cutting of MS plates

Objectives: At the end of this exercise you shall be able to
mark cutting lines on the plate by keeping proper cutting allowance
set the job for straight, bevel, circle and profile cutting
select the cutting nozzle number and the cutting oxygen pressure for different plate thickness

adjust the preheating flame and preheat the metals
cut straight line bevel, circle and profile by hand and machine
clean the gas cut edges and inspect for defects.

TASK1

TASK 2

1 100 ISF 10- 150 Fa310 - W TASK 2
1 150 ISF 10-200 Fe 310-W TASK 1 1.4.80
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PRCGJECT NO. PART NO. EX. NO.
SSJ%IS-E TOLERANCE 10.5mm |TIME :

OXY-ACETYLENE HAND CUTTING
STRAIGHT ,BEVEL CUT,CIRCLE AND PROFILE

CODENO: FI20N1460E1
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Job Sequence

TASK 1 : Oxy - acetylene hand cutting straight and bevel cut

White-adustima-tt , : :

Wear all safety clothing.

Set the gas welding plant with a cutting blowpipe, and
cutting oxygen regulator.

Fitthe correct cutting nozzle accordingto the thickness
of the metal to be cut (for M.S. plate 10mm thickness
use 1.2mm dia. orifice cutting nozzle)

Adjust both oxygen and acetylene gas pressure
according to the cutting nozzle size. (Oxygen 1.6 kgf/
sg.cmand acetylene 0.15 kgffsg.cm)

blow pipe walls open

Check the size of the raw material

Mark and file to size 200x150x10

Cleanthe plate from dirt, oil, grease paint; water efc.
Mark gas cutting lines as per drawing.

Punch witness marks on cutting lings

Set the job on cutting table.

Set the neutral flame.

Wear the gas welding goggles,

Holdthe blowpipe at anangle of 90° betweenthe line of
cut and the cutting nozzle axis is between the.nozzle
and the surface of the plate.

Heat one end of the punched line up to cherry red'Hot
condition.

Keepthe distance betweenthe workpiece andthe tip of
the nozzle about Smm.

Placethe preheatcone approximate 1 .8mmabove the
plate.

Move the flame in circle a little largerthan the tip size.
Whenmetal is heated to Cherry red, move thetiptothe
edge of the plate.

Operate the cutting oxygenleverimmediately and move
the torch slowly along cutting direction.

Maintain correcttorch speed anddistance betweenthe
plate surface and the nozzle up to the end of the cut.

Iflong platesaretobe cut, to geta good straight gas cut
surface, clamp a straight edged flat parallel to the line
of cut and use a spade guide attached to the cutting
torch. Move the torch uniformly along the clamped flat
and pressing the spade guide against the flat.

On completion of the cut release the cutting oxygen
lever and shut off the flame.

Gleanthe cut surface by wire brush after chipping off
any slagystieking to the cut edge.

Making bevel cuts

The best method for obtaining a good bevel with a
minimum slag is to cut and bevel at the same time.

Mark and purch straight lines 25mm apart.

For cutting a bevel keep ane or two flats on the plates
to be bevelledandangle the cutting nozzle by resting
the nozzlewvertheflats.

Fold the torchiin left hand, light it, tilt it to 30-35"of the
perpendicular!

Preheat andsstart the cut helding the torch on both
hands as donein straight line-cutting. Avoid kerffilling
byincreasing travel speed.

On reaghing the end, cutting should continue foranother
emmormore to get a complete cut.

Shuteffthetorchat the end and dipit inwater and chip
off the slag.

Repeat thefexersisentillla good and smooth cut is
achieved;

Tobeveltheedgeofalong plate with acleanand good
gascutsurface, usea bevelling attachmenttothe torch
andtilt the nozzle of the torch to the required angle of
bevel.

TASK 2 : Oxy - acetylene machine cutting
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Check the size of the raw material.
Mark and file to size

Mark the gas cutting lines atraight bevel, circle and
profile as perdrawing.

Punch witness marks on the gas cutting marked line.

Set the cutting machine and connect the oxygen and
acetylene cylinders, regulators to the hoses of the
machine and fix a suitable cutting nozzle.

Fit the circular and profile template on the cutting
machine table.

Clean the surface of the metal plate to be cut.

Select and fix the nozzle as per the thickness of the
plate to be cut.

Clean the track on which the cutting torch assembly
unit is mounted and the circular and profile templates
and make sure that there is no dirt on them.

Check the starting lever and ensure that it is in neutral
position.

Set the required pressure of oxygen and acetylene
according to the size of the nozzle.
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» Settherequiredspeedinthe speedcontrol dial according
to the thickness of the metal to be cut.

*  Adjust the nozzle to a height such that the inner cone
ofthe preheatingflame is 3 mm fromthe surface of the
metal to be cut.

* Place the cutting machine at the starting point.
* |gnite and set the neutral flame.

» Allow forsufficient preheating, andthen switch‘on’ the
jet of oxygen.

»  Simultaneously switch ‘on’ the machine to move the
cutting unit forward with the correct speed on the rails
to make a straight line cut.

» Stopthe machine andturnthe switchto neutral position
at the end of the cut.

» Set the cutting nozzle to 30° angle and cut thetbevel
similar to the straight line cut.

» Turnthe job plate by 180" and cut the 80% beyvelangle by
setting the cutting nozzle to 602

Skill Sequence

Oxy-acetylene hand cutting straight

* Arrest the linear movement of the cutting unit of the
machine withthe rails usinga clampandattachittothe
pivot block used for cutting circle and profiles.

» Setthe pivot block to get the required diameter and fix
it on the machine table.

» Setthe cutting nozzle perpendicularto the job plateand
ignite it and set the preheating flame.

*  When the plate becomes red hot, open the stream of
cutting oxygen and cut the circle.

» For profile cutting, attach the template of the profile to
the machine table and make the cutting head unit to
follow the profile.

* Afterthe cut is over stop all machine movements and
remove the slag from all the gas cut surfaces.

» _Wse tongs while handling the gas cut job.

* Ensurethatthe molten slag during cutting, and solidified
hot slag chipped after cutting, fall into a collecting
trough kept below the table.

= Cleanthe cutting edges from slag and inspect the cut
Torgas cutting defects.

and bevel cut

Objectives: This shall help you to

» setthe gas cutting plant

» set the job for cutting

» adjust the cutting flame for gas cutting:

Setting the gas cutting plant: Setthe oxy-acetylene gas
cutting plant inthe same way aswasdone farwelding and
connect the cutting blowpipe in theflace of the welding
blowpipe. (Fig 1) Alsochange the oxygenwelding regulator
with oxygen cutting regulator.

Fig 1

Setting the jobfor straightline cutting (Fig 2): Markand
punch? straightlines cnthe plate 15 mmapart fora straight

line cut and 3 lines 2Zomm apart for bevel cutting on other
edge.

CUTTING OXYGEN
CONTROL LEVER

CUTTING BLOW PIPE

FIN1460H1

Set the job on the cutting table so that the parting piece
is free to fall.

Ensure that the underside of the cutting line is
clear and no combustible materials are lying
nearby.

Fig 2

JOB

BEVEL CUTLINE

SUPPORT

STRAIGHT
CUTLINE

UNDERSIDE OF
THE CUT
(CLEAR)

PARTING PIECE

SUPFORT

CUTTING JOB SET ON SUPPORTS

FIN1460H2

Adjusting cutting flame: Select the cutting nozzle and
set the gas pressure as per the cutting job thickness.
(Table1)

The bevel thickness will be more for bevel cut, when
compared with a square cut for same thickness.
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TABLE 1

Data for cutting

Diameter of cutting | Thickness Cutting
oxygen orifice of steel oxygen
nhozzle plate pressure
(1 (2) (3)
mm mm kgficm?
0.8 3.6 10-14
1.2 6.19 1.4-21
1.6 19 -100 21-42
20 100 - 150 42-48
24 150 - 200 46-49
28 200- 250 49-55
32 250-300 55-56

Acetylene pressure should be 0.15 kgf/cm? for alithickness
of plates.

Select @1.2 mm (orifice) cutting nozzle fopcuttinga 10 mm
thick plate.

Set 1.6 kgf/sq.cm pressure for the gutting oxygen and
0.15 kgffsg.cm pressure for the acetylens gas:

Ensure safety apparel is worn.

Fix the cutting nozzle into the cutting blowpgipe correctly.
(Fig3)

Ensure that the flame adjustment is not disturbed while
operating the cutting oxygen lever.

Straight line cutting: Keepthe hand cutting blowpipe at
90° angle withthe plate surface and start cutting a straight
line. (Fig 5)

Preheat the starting point to red heat before pressing the
cutting oxygen lever. (Fig 5)

Keepthe distance between the workpiece andthe nozzle
about 5 mm to avoid backfire. (Fig &)

Fig5

FIN1480H5

STARTING OF CUT

Release the cutting exygen by pressing the cutting oxygen
gontrol lever and start the cutting action and move the
bldwiipe along the punched line with uniform speed.

(Fig6)

Fig 3
ENE OF NOZZLE

PREHEAT ORIFICES

CUTTING OXYGEN
ORIFICE

PREHEAT ORIFICES

PREHEATING ORIFICES {(HOLES) ON CUT LINE
SETTING OF CUTTING NOZZLE

FIN14B0H3

Fig B

C€UT IN PROGRESS

FIN1450HE

Check for leakage in the blowpipe connections of oxygen
and actylene gas lines.

Adjust the neutral flame for preheating. (Fig 4)

Fig4

L

WHITE CONES CLEAR AND ROUND

FIN14B60H4

Ensure straight travelwithout any side-to-side movement.

The nozzle angle is 90° with the plate surface till the
completion of cut.

Open the cutting oxygen valve fully.

If possible fix a straight edge or template to the plate and
fix a support tothe cutting nozzle so as to ensure constant
distance betweenthetip ofthe nozzle andthe plate surface
and maintain a uniform straight cut. (Fig 7)

Inspect the cutting for

— uniform and smooth cut or drag line
— straightness, sharpness.

— width of the cut (Kerf) Fig 8
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Fig7

CLAMP STRAIGHT
EDGE SECURELY

FIN1480HT

Fig8

DRAG LINES

FINT480H8

Bevel cutting: Set the job as shown in Fig 9. Hold the
cuttingblowpipe (nozzle) at(required) 60 55" angle sothat
the bevel angle onthe platewilkbe 30 - 35" (Fig18)

FigQ

PUNCHED LINES
26mm APART

CUTTING JOB SET ON SUPPORTS

FIN1460HE

There shouldnot be any obstructionatthe underside ofthe
cutline and the parting piece fromthe job should be free to
fall.

Preheat the starting point to cherry red colour.

Keep the distance between the workpiece and
the nozzle about Smmtoavoid backfire. (Fig.10)
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60° - §5°
BEVEL ANGLE

~
N
_
FINT460HA

Release extra oxygen by pressing the cutting oxygen
lever, observe the cutting action and start moving alongthe
punched line with uniform speed. (Fig 11)

Fig 11

TORCH ANGLE
(60° - 559

FIN1480HB

Keepless cutting speed than youwould use for
a straight cut for the same thickness.

Fix one ormore straight bar to the cutting jobto ensure the
cutis along the straight line and also able to maintain the
corregtangle. (Fig 12)

Fig1i2
CLAMP STRAIGHT
EDGE SECURELY

FIN1460HC

Inspection of bevel cut: Clean the slag if sticking to the
cut surface by a chipping hammer and wire brush and
inspect for any gas cutting defects.

GOOD QUALITY is shown by excellent top edge and
extremely smocthcut face. The cut part is dimensionally
accurate. (Fig13)
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Fig 13

FIN146DHD

FOOR QUALITY results in gouging which is a most
common fault. This is caused either by excess speed or
too low a preheat flame. (Fig 14)

Fig 14

FIN1480HE

Oxy-acetylene machine cutting (straight, bevel, circle and profile) (Task 2

Objectives: This shall help you to

+ assembly of the portable cutting machine

* set the gas pressure to the size of nozzle
+_cut the profiles by portable cutting.machine,

The assembly of the machine, the use of templates or
systems of reproduction, the position of the work, the
speedrange and cutting nozzles vary accordingtothetype
of the machines.

Assemble the accessorises like cutting head forstraight
and bevel cutting with the cutting'machine. (Fig.1)

Fig 1
= OXYGEN
= — FUEL GAS
CUTTING OXYGEN
COSTRLLS AL E PREHEAT CONTROL
VALVES
HORIZONTAL ADJUSTMENT

SPEED CONTROL

DRIVE CONTROL

VERTICAL ADJUSTMENT

FIN1460J1

PORTABLE CUTTING MACHINE

Selectthe 1.2mm size ofthe cutting nozzle for 10mmthick
plate.

Setthe correct gas pressure of 0.15kgf/cm?for acetylene
and 1.4 to 2 kgffcm? for oxygen for 1.2mm size nozzle.

Setthe maching to runfreely as per the regulated speedi.e
50cm/min for 10mmithick plate.

Ignitethe flameand adjust the neutral flame.

Set the nozzle tipte a correct distance fromthe surface of
thegplateto be cut i.e. about 7 to 8mm.

Start the machine andirun to the required distance to cut
the metal.

Switgh'off' the machine andextinguish the flame atthe end
of thefcut.

Removethe plate, cleantheiron oxide slagandinspect the
cut surface.

For cutting & beveledge tilt the cutting torch nozzle to the
reguired angle and follow the same skill seguence followed
for straight line cutting. (Fig.2)

Fig2 PUATE EDGE PREPARATIONS PRODUCED BY
ARRANGEMENT OF CUTTING HEADS SHOWN

1. DOUBLE BEVEL PREPARATION

¢
A

3. SINGLE BEVEL WITH ROOT FACE

2. SINGLE BEVEL PREPARATION

2

a%.w%/ ‘

4. DOUBLE BEVEL WITH ROOT FACE

FIN1480J2
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Start the machine and run to the required distance to cut
the metal.

Switch ‘off’ the machine and extinguish the flame at the end
of the cut.

Remove the plate, cleanthe iron oxide slag and inspectthe
cut surface.

For cutting a bevel edge tilt the cuttingtorch nozzle tothe
required angle andfollow the same skill sequence followed
for straight line cutting. Fig 2.

Forcutting a circle, attach cutting torch nozzle to the pivet
block (Fig.3) and follow the same method used to cut
straightline and bevel. Itisimportantto pierce asmall hole
inside the circumference of the circle to be cut and then
move the torch to the nearest point onthe circumference.
Then use the pivot block to move the flame along.the
circumference of the circle.

To cuta profile the same sequence usedforcircle cutting
is followed except that a template similarto the profile to
be cutis mounted onthe table and atracer attached tothe
cuttinghead will follow the te mplateprofile. The torch flame
will cut the profile on the job.

Fig 3

SMALL CIRCLE CUTTING

PIVOT BLOCK

FIN1460J3
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