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WELDING POSITION

Always we cannot set the job-as per our convenience. Sometimes we have to adjust
ourselves as per the job location & position. Accordingly there are 05 (five) different weld
.positions. '

« Flat/Down hand
Horizontal -
Vertical . .
e Overhead : ) ' !?.

Inclined
According to the location of a job we cannot determine the welding position. We can

detéermine on the baslis of the direction of weld metal transformation from the electrode’
‘tip to the job. : .

- 1. FLAT OR DGWN HAND

Transformation of weld metal is from electrode tip to
the job s’ based on various factors. As-
Natural/gravitational force, electromotive force, force
.of gaseous shield, surface tension magnetic force etc. .
In this position the flow of weld metal Is from upward
to downward. . So Along with the gravitational force
all other forces act in one direction. There is no
possibility of falling down of weld metal. So this
position is the -easiest position. And we can apply
little bit more current -in this positional welding by

which the available heat becomes more the’liquidity 5
of molten weld metal increases. Due more liquidity the size of molten metal globules

reduces and flow in a great speed in large number. 'lTns causes the smoothness & finish
of the weld bead with deep penetration. ,l

.

2. HORIZONTAL

Horizontal position  (according to the
movement of electrode) is classified into left — —
ward or right ward. When we proceed ' .
fowards left from the starting point is known
as left ward & vice versa. In this position
welding is done in a line parallel to the
ground level. So the reaction of gravitational
force is not'in a point but on a line. The weld
Mmetal deposition is made across the
Qravitational force. Because when the
Sravitational force as per law pulls
doanard, all the other forces help to
through  ‘weld metal from one side to
ancther. The angle of eiectrode along with
te job pieces can be judged from twe
angles

Ejectrode
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3. VERTICAL

In this position the direction of weld metal deposition is
same as in horizontal position. All the artificial forces as
magnetic force, arc force, force of gaseous shield, surface
tension acts across  the gravitational force. But the
dure  of deposition of weld metal is different from
itz position. In this case the point of gravity acts in
w zicutar small area on which weld metal is deposited in
a  perpendicular line to the ground level. So possibility
of falling down. of weld metal is more than horizontal
on. And to avoid this more care, precautions and
nce, current setting, electrode selection & different
cess, of weavmg of electrode is essential.

N ~i’J‘iERHEAD

This is the most difficult weld position as in  this case
Jenerally the job; is above the grdu d Jevel and the weld
mctal transfers from down to up, ward— Which is quite
n,;c:osvte to the gravitational force. So here all the artificial
ieries act against the force of gravity. For better result
ihe placement, Of job & electrode size, current setting,
aiectrode angle, weaving etc. are to be set accurately (i.e.

Electrode angle 85°-90°).

5, INCLINED s

When the placement of the job and the transformation of weld metal are not as per the
above four position. 1t is called inclined position. So it is an intermediary position in
between any two positions. As for example when job placed in between flat and vertical
known as down hand vertical inclined and so on. There are a number of Inclined
positions. In any mcllned position, the angle of electrode to job_pieces should be 85°-90°,

T
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WELD DEFECTS

whfch causes weak in welding, is known as weld defects. It may be due-to

Anything, X
t during having welding.or post treatment of the

wrong preparation for welding, any faul
job in hot condition after welding.

The weld defects are of various types according to its occurrence & nature. Basically as

per visibility the defects are of two types. i o

. WELD DEFECTS . oEn
EXTERNAL DEFECTS INTERNAL DEFECTS

When and where the defect lies on the surface and can be identified with, or,

without the use of microscopic aid is known as external weld defects.
o When & where the defect lies inside the weld is known as intemal weld

defects.

- So the nature of defect may be same that lies externally & lntemally also as for example '
there may be both we can say-external blow holes & internal blowholes also._

EXTERNAL DEFECT S

Distortion, Blow: hole, Slag inclusion, Parosity, Remforcement, Crack, Undercut, Spatter,
Big crater, Poor fu5|on Weld stress etc.

INTERNAL DEFECTS =~

e
Out of the above stated external defects most are pl-esent internally also. As they are
inside the weld bead they are not visible - Such as: - Blow hole, Crack, Porosity, Lack of

fusion, Slag inclusion etc.

VARIOUS DEFECTS

1. POOR PENETRATION

CAUSES
< Speed too fast.
# Electrode too large.
< Current too low.

@ Faulty preparation. o //.// A IPI L 7

REMEDY
Use enough current to obtain desired penetration.
Weld slowly.

Calculate electrode penetration DrOperiy

Select electrode accor welding groove size
Leave proper free spe

89

9
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2, POOR FUSION

CAUSES

Wrong speed.

Current improperly adjusted.
Faulty preparation.
Improper electrode size.

¥ 499

REMEDY
7 Adjust efectrode and Vee sizes.
= Wave must be sufficdient to melt sides of joint.
< Proper current will allow deposition and penetration.

3. UNDERCUT -

{LAUSES .
< Faulty electrode manipulation.
< Faulty electrode usage.
== Current too high. ’

REMEDY 4 )
< Use a uniform wave in butt-flelding.
< Avoid using an overly largé electrode.
@ Avoid excessive waving. -
< Use moderate current weld slowly.

4. POROUS WELD

CAUSES w e :
<" Short arc with exception of low hydrogen and stainless steel.

< Insufficient puddling time.
< Impaired base metal.

= Poor electrode. /}7 //////// 7Y, 7
REMEDY E NIRRT
& Check impurities in base metal. .- . T = B
= Allow sufficient puddling time for gases to escape. A LN ST
@ Use proper current. " - - i ]
@ Wave your weld to eliminate pin holes. - . T e
@ Use-proper electrode for job.
< Hold longer arc.
5. SPATTER _ . _
"‘ _ i
CAUSES _ = PR T SR S R
@ Arc blow’ -7 = 7
‘@ Current too high N S IOR, Ty P S
@ Arc too long . AR SRR p

< Faulty electrode ’ 7= 4//(/ /— // 7

HRD Centre - i Rourkela Stecl Plant
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neads cleaning so the operator should wear safety

All these are for personnel safety. So also for job safety, machire, tools & equipment

safety different rules are to be followed according to the nature, quality of job & its

operation. Mainly - do not change the current value during welding. Stop the machine

after the work. For some special metal after welding, treatment is required as post
- heating & slow cooling etc. ’ .

SAFETY APPLIANCES ‘ ‘ p *

The following safety appliances are to be used by a welder during welding operation.
. 8SCREEN

it may be Helmet & Hand screen equipped with a fiber frame with the provision of gap
i fix the Colour glass at the proper place to protect the operator's eyes as well as his
iotal face area from the angers like arc ray, heat & gas. The glass used here is not any
cedinary glass. The color of the glass helps to absorb the high intensity of light of Electric
#rc by which the required amount oflight can  penetrate through it to save the
. operator’s eye as well as to see the job clearly during operation. ’

‘(HELMET SCREEN)
2. SAFETY GOGGLES

In case of coated electrodes every
subsequent step of operation is followed
by “thorough deaning of the slag s
known as chipping. While chipping safety
goggles is essential to “protect the
operator’s eye out of flying particles.

3. LEATHER APRON

It is a protective measure to protect the clothes as well as to some extent the operator's
body out of heat, gas & spatter during welding.

HRD Centre

" Rourkela Steel Plant
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SAFETY ON ARC WELDING

HAZARDS OF ARC WELDING
e Fumes —
e Arc Rays
* Heat ) o
Electric Shock . JE

i.FUMES . .
During welding the gas evolves cut of the operation, which is harmful for the human
body to some extent. It causes some reaction on skin also.

2. ARC RAYS i .
Two types of ray is formed duririg welding combined called arc rays,
e Infraray . o

_ © Ultra violet ray. : . ) .
The brightness of these two rays are so much that It is quite impossible to look at with

naked eyes and these rays mainly affect the operator eyes.

3. HEAT
During welding excess heat develops which is also harmful for the operator if not taken

care.

4. ELECTRIC SHOCK - P
Though the output of Arc welding machine varies from 40 volts to 100 volts In case of

A.C. & D.C. Still there is the possibility of getting electrig shock when the operator himself
gets earthed. It is obvious mainly in summer season Sue to sweating & in rainy 'season
due to dampness of floor as well as electrodes. Cortain safety appliances along with
Some safety rules are there to protect a welder out of the above dangers during welding.
The various safety ,appliances that a welder uses during welding operation are: Screen
(Helme;/Hand), Safety Boots, Hand gloves (leather), Leather apron, Safety goggles etc.

SAFETY PRECAUTIONS

* Keep your workshop, work area clean.
s Before start welding ensures that there is adequate ventilation at the work spot &

workarea should be dry & clean.

¢ All the safety appliances like safety shoes, helmet, apron, hand gloves, goggles
€fc are to be used before starting of the jobs.

* Ensure that ail the connectors along with the earthing connection are property
made. '

* No welding work to be carried out at wet place.

® There should not be any inflammable materials

= Avoid use of

One should n

nearby the welding area.
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ARC WELDING ELECTRODES

Electrode Is the media through which the current passes to from high potential to the low
potential to from the arc in between the gap maintained between the electrode tip &the
job plece. It acts as a conductor. There are a number of varieties of eledrods as stated

& ’

below. ‘ -
: B . Rl
CLASSIFICATIONS : : o
ELECTRODE .
" ' ‘l‘
CONSUMABLE . NON-CONSUMABLE
) . 1
T . . : . “1
| o .
 BARE : - COATED " %
. ) T - ;
. ;V,, ) by i ) ’
LIGHT 'MEDIUM HEAVY
COATED COATED COATED
¢

COATED ELECTRODE

The electrodes coated with flux are divided according to the quant?ty of flux coating.

1. LIGHT COATED ELECTRODE

These types of electrodes are coated with very thin film of f flux "and are able to resist the
chemical reaction due to O; & N, present in atmosphere aritl helps in" praducing
continuous arc. It Is used where importance of job is not ther It can bear 20 to 25
ton/sq.inch tensile stresses. The coating factor is 1:1.2

e g -
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2. MEDIUM COATED ELECTRODE

These eiectrodes are often used for cuiting & welding purposes. During, process
the flux saves the weld from:chemical reaction of atmospheric gases and after
wetding it cover the weld in the form of slag and help in slow cooling to make the
weld stronger & help for a regular arc. Its tensile stress is 25 to 30 ton/sq.inch, It
can be used in any position and on both types of welding. The coating factor is
1:1.45 . & o :
. .
3. HEAVY COATED ELECTORDE

Heavy layer of flux is coated over the rod. It is used for deep penetration purposes. Its
tensile stress is 30 to 34 tor/ sqimch. This electrode can be used for A.C or D.C in any

positions. It produces good physical & chemical result. It is used In welding pipe, tank &
sea plain tc. The coating factor is1:2.2 ’ :

FUNCTIONS OF FLUX COATING

Fiux is a chemical compound of . varipus ingredients as - silicon, silicates, china clay,
borax. saw dust, tar, flour spar, mangapese, iron powder, etc. Flux coating is essential
on electrod®s due to the following basie reasons:

« It prevents the formation of oxidation as the density of gaseous shield evolves
during welding is more than the atmosphere. The atmospheric oxygen cannot
redct on the hot weld metakto form oxide, which causes defective welding.

It creates a pfotective cover on the weld metal in the form .of slag, which helps
for slow cooling to avoid crack & helps to weld in other positions other than down .
hand. Because slag becomes cool & hard faster than metal so the molten weld
metal can be deposited one’layer over another gradually. '

+ It dleans the impurities out of the weld metal. _ )
e It ihcreases the liquidity of the weld metal, which helps for deep penetration.

e Some times iron powdér r;m(ed with flux to increase the current beari;ig capécity_
of the electrode to be used:in more thickness metals & increases the deposition
rate as iron power melts & mix with the weld metal.

" Note: Over and above these, there are number of other functions of flux coating.

CODIFICATION

For a better & clear cut classification of electrodes certain code numbers are to be
followed, as at present digital Codification is used which is known as codification of
electrodes. Generally we are using two M.S electrodes i.e.,, E6013 & E7018. Hence first
two digits i.e., 60 & 70 are indicating tensile strength. 2" digit i.e, 1 indicates welding in
all positions. 3™ digit ie., 3 & 8 Indicating welding current condition. Pre-fix letter

indicating method of flux coating.

HRD Centre - ) Rourkela Steel Plant
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WELD JOINTS

During work process or any type of Joint, it Is necessary to know the perfect use, the
strength of metals, time, cost of job & its Importance. Wrong joint, may not-only cause
loss of time, money or material but whole of the project. So it Is necessary that welder
should also have the full knowledge of all these type of joints.

There are four types of weld joints:

»  Butt joint

&

Corner joint

%

Lap joint

E)

T joint

Butt joint is divided as eight categories

s Close butt joint 2 (Upto 3 mm thickness)
= __Open butt joint 2 _(Upto 5 mm thickness)
e Single V = butt joint
>
>

o __Double V butt joint (Above 12 mm thickness)
»__Single U butt joint (Upto 15 mm thickness

e Double U butt joint > (Above 15 mm thickness).
e __Single J butt joint . | - = (Upto 15 mm thickness )
e Double J butt joint 2 {Above 15 thickness)

) WH?Z_E’AEE;?’P?‘ Rourkela Steel Plant




