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LESSON PLAN

Date Trade:- Welder
Name Week No:- Twelve

Subject :- Arc blow —causes and methods to controlling. Distortion in arc and gas welding and

methods employed to minimized distortion, Arc welding defects —causes, and remedies.

Motivations:- in previous week we learned Oxy-acetylene gas welding system (low pressure
and high pressure) Difference between gas welding blow pipe(LP and HP) and cutting blow
pipe. Gas welding technique (right ward and left ward..

PREPARATION: - Teaching Aids:-Chalk, Charts,

INTRODUCTION: -Arc blow is defects which falls in DC welding . In dc welding due to
dc current , arc cannot run straight. Distortion means job get changes in length width

and thickness due to heat produce during welding.

PRESENTATION:-

Topic Information Point Spot Hint

Arc Blow

Welding current

Torch Torch Steel block

-

Circuit of welding currerh

-

Arc

7

Work piece L 7 G
lead connection Work piece Weld joint Work piece

(a) Effect of Work Piece Lead Connection (b) Effect of Work Piece Shape

* Arc deflects from its intended direction by asymmetric magnetic field
and welding current circuit (residual magnetic field) — Arc Blow.

* Arc Blow tends to occur at DC welding of easily magnetized
material, e.g. ferritic steel.

* Elimination: Managing workpiece connection, leads (cables) &
demagatizing workpieces.
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What is "arc blow” and what can we do

to reduce it?
S
Arc Blow is caused by a distorted magnetic attraction
of the electric arc to the base metal.
The arc “curves” to one side.
Or “jumps” from side to side in an inconsistent
pattern.
Generally a problem when using DC welding current
Causes metal to be deposited to one side of the weld.
How to control?
Switch to AC.
Move the ground clamp
Use intermittent welds
Use a weave pattern.

INntroduction: Distortion in
VWelding
| = B

- Main Causes of Distortion

Non-Uniform Expansion and Contraction, i.e. Shrinkage
due to plastic thermal strain, of the weld metal and base
metal during the heating and cooling cycle
Internal stresses formed in base metal due to removing
restraints given to welds by fixed components surrounding
it

So, both Welding processes & procedures and Material
properties

affect the extent of distortion

- Effects of Distortion:
Complicate further fabrication

Reduced 1 ion of the structure
Hiah cost of rectifvina deformations

Introduction: Distortion in
nLWeIdlng

Q. What is Distortion ?

- Any unwanted physical change or departure from
specifications in a fabricated structure or component, as
a consequence of welding

— em— | .

Figure: Distortion in Sheet due to Welding Figure: Simulation for T-Joint Welding

2
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Remedies for Longitudinal distortion

- Welding short lengths on a planned or random distribution
are used to controlled this problem

- Mechanical methods: straightening press, jacks, clamps

- Thermal methods : local heating to relieve stresses (using
torches)

Sequences for welding short lengths of a joint to
reduce longitudinal bowing

Control of Distortion in

Weldmen;s I

- Back- Step Welding Sequence :

o Measure to counteract the wedge shaped-opening and closing(rotational
distortion)

o Reduces transverse and longitudinal shrinkage

o Used widely in fabrication of large structures, such as ships, storage
tanks

— s

fa)Centre to ends by normal (D) Centre to ends by
method method

Control of Distortion in
Weldments

- Distortion control in Thin Plates and Sheets

o Used in light gauges Copper clamps Joint tobe welded
o Copper abstract heat from weld S
reducing heating and warpage or ﬂ

buckling of the plates
o Water-cooled jig, Copper Clamps,
Copper tubes used

Copper water, tubes -

Figure: Water Cooled Jig for rapid removal of

heat to control distortion in welding shheet
tal

~ Fixing : et

~ Fixing parts, to be joined by welding, in a frame or rigidly as possible

To reduce back-spring shrinkage
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Transverse Shrinkage Longitudinal Shrinkage Rotational Distortion
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(A) Transverse shrinkage (B) Longitudinal shrinkage (C) Longtudinal distortion

Wk : T Welding
di:ec""ugn (E) Rotational distortion  direction
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(D) Angular distortion (F) Buckling distortion
1. Poarosily
a Types

1. unﬂ-:-rmlg.r scattered paonsE 1:.l
Z. clusier porosiby
2. limgar porocesity
. Causes
1. o, gresaseE, rust, ail, moesiare an Basses eretal
2. exmcassive Cwnrant
3. moisbura i shisdding ges
A maisbure = iller makals -
. Comtrodling methods
1. clean base meatal properly
2. dry Base el ancddor Filler rraberials
3. proper welding technique
G Correclive maelhods
1. remurwal ol ddefeclioe e and subsacgueanl re-vwalkding
e Effet
depanding on nalure and bvpe can propagale inboe a crack
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Defects

Probable cause

Remedy

1. Porous welds

2. Incomplete
penetration

3. Warping

4, Poor fusion

5. Poor fusion

. Short arc

. Insufficient puddling time
. Impaired base metal

. Incorrect current

. Improper welding technique

. Speed too fast

. Electrode too large
. Current too low

. Faulty preparation

. Shrinkage of weld metal
. Faulty clamping of parts

. Faulty preparation

. Overheating at joints

. Incorrect speed

. Current improperly

adjusted

. Faulty preparation

. Improper electrode size

. Improper welding technique

Hold longer arc. Use proper electrode.

Allow sufficient puddling time for gases to escape.
Remove impurities in base metal.

Use proper current.

Use weaving motion to eliminate pin holes.

Weld slowly enough to get good root penetration.

Select electrode according to welding groove size.
Use sufficient current.

Calculate electrode penetration properly. Leave
proper free space at bottom of weld.

Use intermittent welds. Control cooling.
Clamp parts properly.

Peen joint edges before welding. Space parts
properly.

Increase travel speed. Use high speed, moderate
penetration electrodes.

Use correct speed.

Use proper current to allow deposition and pene-
tration.

Use proper cleaning, edge preparation, and
positioning.

Select proper electrode.

Weave must be sufficient to meld sides of joint.
Prevent weld metal from curling away from plates.
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Welding Defects & Prevention
Defects Causes Preventive Measure
Fibrous There are columnar structures present in 1. Select the electrode suitable to base metal.
Structures the fractured part of weld metal, which 2. Make the travel speed to be slower, and
arise when the properties of weld metal are avoid the rapid cooling of weld metal.
inferior (rich C, P and S) and the cooling
rate of weld metal is too fast
There is one kind of crack which is caused 1. Do not use excessive current.
Cracks of Weld by shrinkage of metals accompanying 2. Avoid rapid cooling of weld metal.
Metal cooling of metals. When the properties of 3. When the rigidity of joints is great,
steels, restraint of joints and shape of bead preheating and peening is required. As
are inferior, or when the cooling rate of another method it is considered to change
weld metals is too rapid, or improper welding order.
electrodes are used, these defects are 4. Select the electrode suitable to base metal.
liable to arise. Especially when Siand C are rich, use the
low hydrogen type electrodes.
5. Don't use the electrodes which absorb
moisture.
Occurrence There are two types of blowholes. One 1. Use the correct welding current.
of blow which arises inside of weld metals, the 2. Make the arc length proper.
holes other arises on the surface. 3. Remove the rust, oil and moisture which
If the arc length is not proper, excessive adhere to the base metals.
current is used, dirty or inferior base metal 4. Use the correct electrodes.
is adopted and improper electrodes is
used, these defect are liable to occur.
Fish eyes These defects are the silver grey parts of 1. Avoid rapid cooling of weld metals.
fish eyes which appear in the fracture parts | 2. Don't use the electrodes which absorb
of weld metals, they are produced when moisture.
moisture absorbing electrodes are used 3. Use the low hydrogen type of electrode.
and cooling rate is too fast. 4. Pre-heatthe job.
Inclusion of These are the defect are the condition that
Slag's the slag’s are occluded in the weld metals 1. Raise the welding current.
or between weld metals and the base 2. Operate with proper welding speed
metal. They are produced when welding 3. Widen the root interval.
current is low, speed of manipulation is 4. Select the proper electrodes.
improper and groove configuration or root
interval are improper.
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Defects Causes Preventive Measures
Undercutting These defects are deeply cutted groove. 1. Use the correct welding current.
When welding current is too excessive, 2. Select the proper manipulation speed.
manipulation method of electrodes is 3. Avoid the excessive heating of hase metal.
Improper, they are liable to occur. 4. Make the arc length proper.
Qverlapping They are produced when welding speedis | 1. Use the correct welding current.
too slow at the state that weld metals does | 2. Use the correct manipulation spee.
not melt with base metal sufficiently and 3. Select the proper electrodes.
weld metal put over the surface of base
metals.
Poor Fusion Too lowa welding current, Improper 1. Increase current with plate thickness.
weaving, 2. Weave sufficient to melt sides.
Incorrect electrode size. 3. Use electrode small enough to reach the
bottom of the vee.
Porosity Too fast a travel speed, 1. Puddle molten so gas can escape.
Excessive weld currents, 2. Use recommended current values.
Moisture in electrodes coating. 3. Protect the electrode as per instruction of
manufacturer.
Poor weld Surface | Improper weaving of electrode. 1. Use a more uniform weave,
Excessive weld currents. 2. Reduce current.
QOverheated work. 3. Keep work at lower temperatures
Slag inclusions | Using extremely short arc. 1. Use medium arc length
Improper electrode manipulation. 2. Obtain ample molten metal pudding.
Too low a current. 3. Use recommended current at moderate
weld speed.
Weld cracks Welds too small. 1. Use a larger weld between heavy plates.
Rigid joints 2. Use design that does not have rigid joint
Improper penetration 3. Avoid stringer beads for heavy welds.
Fast cooling of weld metal, 4. Ensure good fusion.
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Materials Process/Methods
Fillers purchased on cost

Impropar parameters To copy all
= ; fishbone "objects”
Trace elements in
corsumanles? Viide WPS Use Coll-Shik-A
paramelers

Ambient Air Cifearls

Why? /

Improper Weld Preparation?

Why? /

Problem Statement

Weld Defects

Cable Geourrding?

PlanrsngWork Instructions? Contact Cleanfiness?

House Keeping?

Praventive Mantenance??

People Machine
|shdsawa Fizhtens Diagram

Cause Fffact Analysis

Questions:-
1. What is arc blow and how it occurs?
2. What is distortion and how we control it?

3. Write five weld defects?

Next Week:- specifications of pipes, various types of pipe joints, pipe welding position and

procedure. Difference between pipe and plate welding.

Assignments:- Arc blow —causes and methods to controlling. Distortion in arc and gas welding

and methods employed to minimized distortion, Arc welding defects —causes, and remedies.

Instructor..........coooeeeviii.l GlL..............
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