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B e'Ai_;sf-Ic' WELDING & GAS CUTTING

ATM OF THE PROGRAMME LW :

@& TY 1mpart basrc knewledge & skiil ef electnc arc weldmg, gas welding and gas o |

cutting 5o that there are adequate welclers avallab!e ina department te take %
~ care of all welchng end cuteng ]obs .

o Te estabhsh muitisktllmg by traming on “Welclmg*‘ te the persons of other
" trades * _ L

= To prowde refresher traimng i:o persens of welder trade

| PROGRAMME OBJECT'IVE

This module has been deslgn to |mpart suﬁ‘csent km ledge and Sklll to take caref o P
the activities on basic electric arc weldmg, gas weldmg and gas cuttlng It 5.0
expected that the: partfc:pants on c;empletlon of th;s traming progremme wJII be
abletodo, . Ay o )

o Various types of M. S. plate ]omts by rneans manual electnc arc wetding

o Gas Welding and Gas Cuttmg on M. S, Plates, ]ornts etc. by means producmg
gas flame out of oxygen and acetylene gases

% (as cuttmg of thick plate m V shape or: strazght as reqmred



WELDING

INTRODUCTION

Welding is treated as the mothar of invention. It !s most essentlal in the ﬁeld of industrial_ _
technology and mainly for steel industries, According. to the advancement. of sclence &
technology we have to proceed step by step along with result.oriented research. In each

& every case welding stands as the root. So it Is essential to “acquire- sgme basic-
Knowledge on welding science with various processes & their :mplementation accordlng-

. to the available resources tﬁ fu[fii our. requtrements

» Before we go in detaii we should know the definition & hrstory of weidmg..

_ _"Walding is a proeess of Jmning snmilar or dlsslml[ar mﬂtals (of a lIMItEd e
grade) with. or without the application:of pressure & filler metal where tl'le-"- '
.maimenc&mmdum in hgmen by: different'._‘ nrees Qﬁhﬂatmnamxr" < I

The above-defmtion clariﬁesttxat-— l B Y e i e, v

= Welding 1sarﬁetaijommg,process A R e

. Shilar or d;ssimilar metals: (of ) ltmited grade) can be Jomed together
Pressure may or may not be required. :

' Filler metal may or.miay: ot be required. . Ho ML S L
Coaiescence is produced between the pieces jomed ,by._different sources of heat
energy

'da;—i!f v ~b ilu

i CLASSIFICATION _

L g
. Fuslon Welding _ S :
Again the vartous sub dasmﬁcatlon of weiding are as stated below &3
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PRESSURE WELDING '~ FUSION WELDING -

A

 GAS o . ELECTRIC ARC
WELDING 'WEI.DING o

Out of the above arc weldmg is wldely used in our plant on bas:s of the nature & size of
the job requnred in the steel industry. - o , ; o wm % .



‘GAS CUTTING

Gas cutting is known as a chemlcal process of cuttlng
because the source of heat avallable in case of” gas
culting is due to chemical reaction of the gases used
~for It. For gas cutting genera!ly two gases are used -

e Fuef or oombustable gas

There are a number of fuel gases, as: 4,
Acetylene, Hydrogen Coal ges, Propane, Butane,
‘Methane, etc. : '
But. mostly acetylene gas is used as a fuel gas

K Suppemng gas + Oxygen &_Azr. 3
ACETYEJENE'AS FUEL GAS
Out of the abeve said fuel gases mostly: acetylene IS usecl i

due to the foiiowmg regfens

2 H;gh heat producmg capacrty in comparison to other

© gases. When acetylene with oxygen. produces. the |
flame with ari ‘average tempera‘ture of about 3200"('.‘
all other fuel gases produces flame with oxygen W|th
a temperature of maximum2800°C.

< There are some fuel gases as hydregen cioal gas, which are cheaper t:han
acetylene gas but due to less heat producmg capacity the total volume of gas
consumed for a parl:scular jeb. s mere than in case of oxy—acetylene weld,mg _
process ” £ -

P Cost-ef procluc‘tion'.ef ofner- fuel gases-'is more than acetylene. . :
Due to the above said neasen acetylene. gas lS used as a fuel gas in gas cuttmg/weldmg '
plant. Acetylene gas is- avarlabie from h:gh—pressure cylinder or, from p!pelmes supply.
-, - This can be manufactured out of calcium carbide in addition to water within a closed
o container krown-as low. pressure & medium pressure generator When it is. produced.‘
~ manually the pressure IS less So the plant is known as low—pressure plant g

According to the avallabll"ty of. acetylene gas weldmg plants are ef wo types

1, Low— pressure plant

2. High pressure plant



Oxygen is used 0o creabe a force in the ﬂame & atso mcrea;se the temperature of the_
flame, . whieh helps: to do the job with in-less time & wssth'-less consumption of gas.—»
Oxygen'Is avalable in ﬁigﬁ»pressure yiir der""lﬁﬁ kgf'me of through; :

Rcrnpga Md?
. e .l'ar{ : ¢=pp:




GAS CUTTING DATA _ ¥ s g
4 = wieosieedn g e o gumetew B ki

Metal tlnﬁﬁmm i -Nozzle size

e A R T e 1828

7.ﬁ2-e 13 71

st all the metat—m be et lS %o be. preheated by the he!p of neutral flame atthe st_arung

 poinit. ‘As’sooh asiithe metal gain abotit 1000°C o, Chierry-red hot * conition extra 0
“leaver is 10 be  pressed to release extra oxygen througy
“have the chémical’ reactléh ‘b)?‘vm!ch the hot” etal canvgr_l:s Tito” 'IiS rntest.‘ai”lkzP O)dde. And
the’metal Fiaving low Gxi6e melting point cary be'cut easily A 's00n s thie metal converts.
into oxide It melts away along the extra oxygen stream’ and By thé high’ oxygén—pressure.

it penetrai;e to c{ewn wards to create rhe cutt:ng kerf aiﬁng the hnﬂ ﬂf C“th"g* e

TR Cental orfce G e hozzle to.



SAFETY ON GAS WEE.DING/CUTTING

SAFETY FACTORS :
According to the importance &

priority  these factors have been Elesticated hood
classified as; '
- Anoral
¢ Personal safety
Job sar'ety . Zip from
« Machine Toois & Equtpment
- safety & :
®- ,Workshop safety. : :
' .y Elasticated euﬂ?s
First prtonty is given to personnel : Ovemjousm have
safety because it is the most " Elasticated waist &

important factor out of the above

four. The next is the job safety. The -
third cne is. machme, tools & equip-

ment safety pecause unless and Ui
a welder handie them carefuiiy ina’
Proper way he can not get good

result out of it, The last importance is

ta. create a safe working condition as

well’ as placement of  various

: equ:pments in right. place

.:_?.@QAUT?ONA;RY-ACTI&N |

. o'_ : -Keep yaur workshOp, work area ciean
L Folfaw all safety means before’ starting the ]Ob
- Do not allow any grease, oif on oxygen & acetylene cyl:nders. )
s Keep your oxygen and acetyrene cylinders away from electric pOWer & f!re
hazards,
® Use proper sizes of spatiner, cylmder keys to open cylmder valyves,
«  Keep your regulators free from grease & oil, clean check & fit in cy!fnders

e Open gas regulator valve slowly. .

e Close the gas valves of cylinders 1mmedlately on completion of job or cytinders
gas is exhausted, :

¢ Use proper sizes of’ tagls, spanners to connect gas hosepipes to cyhnders &

-

regulators.
e Clean the dust particies by biowing air msude the gas hoseprpe

= Use quality goggles.

e Keep weiding, rads & flux at Coid & dry place.
¢ Do not use gas cylinders for any other pur poses like f‘llmg in some article. Send
gt man to coiiect the \.‘y’i#i'“iGE '



» Do not test leakage of acetylene gas by lightening with spark, lighter etc. Use
_ b only soap water. ' ;

e Keep the D.A, cylinder in verthaI position when workmg :

* Use cy!mder caps whi?e shaftmg or transpomng them from one pjace to other.

SAFETY APPLIANCE$
anous sgﬁaty apph;a 'cgs have dlfrerent use & function in the ﬁsld nf safety

SAFETY BOOT :
““he safety bcot for a welder Is an ahsoiute must whatever the sk:ll & lmowledge he may

#oquire he cannot gi\ze ‘H':e guarantee ‘that weld meta! or spatter wa not faft down, mainly
in case of verticai_&- : weldm‘ : :

: Juﬂng gas cuttmg/ﬂgtdm operat:on, cperators hand remams bara,&' exposed tothe e
heat | region, “Son 2crode  Holder also- ‘hecomes-hot. aftera: continuous -

.. Operation, . And i q' a welder in the course of: his:- qperabgn» haye io. handte;—_' T
. the hot 3__ob_ Leather ' ‘vent the hand ﬁ'om gettin_’ expOBeﬁtofheat«' o

T the tame of ‘gas: :_tﬁngfwe!dmg,_-.
when: metai conyerts-to_ oxide & starts
light is slightly *
' more !:han the nanna! eye: capacity of .
a human bemg Sq o.protect: ourieyes -
__from t’hlS light - &, ﬂying parlides ft Is

e L



E-L-E?C'E'RIC ARC WELDING

_ When the source of heat energy for we!dmg is avallable from electrlc current Is known as
- glectric arc welding o

WHAT 15‘ ARC 7

Tt Is the reaction between two terminals (+ ve & ~'ve) of an electric circuut with a Itttle
. gap (3/4 mm) foi!owed by a sudden contact in between.

s .Or -
" Itisa contmuous electrlc qpark between two current carrymg conductors of an e!ectrlc
_ cnrcz.ut through an air gap in between ' -

1. PREPARATIGN FORWELDING R .

'Before welding alotof preparatlon is requ:red fora good and defect !ess we[dlng, stch
as: . :

» --The ]ob p:eces are’ to be prepaned as per the ﬂ'ﬂdmess, type of‘ joint, posuhon bf
welding -

s The job pieces are to be set on the weldrng table ¢! proper pos;tiorr as required

e Both the pleces are to be tack welded anct it necessary different Zigs, ﬁxtures; _
clamps or back strips may also be used.

« Before proceed to weld the job, the wetderjoperator shouid be aware about. the

- machlne, the 30b pieces accordingiy the e!ectrode size & the current setling

2.' FORMATION OF ARC
To start we!ding the operator has to form/ produce arc lchls may be in two ways,

. By striking method

in. stnklng memod the operator has o strike the eiectrode by the help of
electrode holder ‘on the job piece or on the welding table to create the continuity-
in the electric. circuit & the: striking shouid be foliowed by immediate separation of
electrode from ﬂwe job pieces keepmg a.gap of */4 mm or about equal to the
diameter of the: ccre wire wh:ch helps to complete cn'cuat through the gap to form .

- arc. "
o By stretching method

In sfretciﬁlng method the same arc forms but first of all the continuity of the

circult available by stretching the electrade tip on the job pieces or on the welding

- table.-Which avoids the problem of striking of electrode with the earthed material
‘as in easy stnklng method,

-



3. DEPOSITION OF WELD METAL |

- Welding with single run & welding with Caver runs depends umnthemﬁ:kem
of job pieces-& design of weid. In case of thin plates . I8 Up ke :

* thickness’ shngls run-with 10" swa- {(3.1% mm dia.y or 8 WG (4 mm dia))

electrode is sufficlent. For ‘thicker plates/fobs ‘Welding: diffefent type-of. edge

~ Preparation Is required with cover run welding. If the thickness of jab will be

. FLUX-.

Hiientn L B



ARC WELDING MACHINES

The different types of welding rnac:htnes are:
- e ALC.Transformer
e D.C. Generator
s AC/D.C. Rei:tiﬁer

" -A c. “E‘RANSFORMER

" oe The lnput of the machine is A.C. & the.

S output is_also A.C. The machme is- called
transformer because it only ftransfer the_

.. same type of potential from one side to

. - anpther side only with some variation A.C.
'Transformer is. classified -on. the basls . of
e N faCtOI'S N . ’

‘basis of input & output vcitage,.‘

1Is‘clas~5|ﬁed as step down &step " H° A1y T
e input voltage. is More than the-...'.---:'-' - T
ge the machine is known as___g "
a-w;:e-.izarsa isstep down st A

er may be a slngle-phase p down tra' sfom'ler or 3« phaset.;l' B

a staﬂc device without any rotary parts.
11; creates a very normal sound during running}worktﬂg cond;trcm
] ,_, Accordmg to its capacity it may be single or three phases with an mput SUpply af
220-250\! or 440 SO0V, respectwely but the out put voltage is 80-—100\! in both the
® Instaliatmn cost of this_machme is less than other weldmg machine,
* As there is ng movable parts in it the maintenance cost is also very less.




At

£, De-mierits

«7e It can run only by A.C. or the input is only A.C.
« It cannot run where there is no electricity.
= The machine is less portable.
+ The performance of this machine s average due to Alternating current.
s This machine is only suitable for welding ferrous metals with coated electrodes
- Non-ferrous metals cannot be welded with this machme '
More open circuit voltage is required for welding. ; X _
s Striking & mamtenance of Arc is not so easy as in case of other machmes. 2 % .
e A mshmg of the we!d bead with th!S machine is average ' e '

X GENERATOR i 2

eratoras it. generates._ WO il
ut out of he In put_ A=

| '_~~\§JW helps e
: pachamcal energ
. eriergy again -the
- -_v\.tbnch the: machm
}..r a generate

--'-'.:.-'?In D fol generator :the potentiai distribution: in-two: termmais e +ve & -’ve. is hot, equal-:___‘- o .
_- i * ve we get 2/3 of the pctentia! & in -’ve we get~ 1/3_ of potenti‘al Accordingiy.




3.1
Y

__1 Wf)ﬁ?ﬁ(?!t"f

’ '-REVERSE%-P.QMW-:}_- o

""-;§ @nnected 11& 3ob & ve is txa the electrode 15 straight polarity & vice versa n é o

2 ﬁmﬁtals are drffcult to weid due to the; fallawing charactenstics S 's:;:

i 187> “be melted off, So apphcation of less heat & Speed welding' -
“en we use reverse polanty Where are come out +'ve terminal to
g ] THE o, the job. In this case due to +'ve to electrode, it melts in .

= '-a faster,-rate ve start welding & to control the metal deposition due to faster
L meitmg of electrode welding speed is to be’ mcreased In thrs way appﬁcatlon of
E Heat can be minimised.
e, w & -Again all the non-ferrous metals aré general!y ductile and sof‘t Whlch cannot with
- 'stand the heat at its red hat condition to.be in its ariginal shape



&.C. GENERATOR
1, Merits

» The machine can run by eiectnc power/petrol/dlesei/kerosene etc,
° Output of the machine Is D.C. So less open circuit voltage is required for welding
i.e. 50—60V0!ts ‘

o Both ferrous & nen-ferreus can be weided by this machlne & both coated & bare
electrode t.an also be, used.

e Machine 5 portabie & can run by other source where there is no eiectricity
® _Stnkmg & maintenance of arc is very easy with this machme
~# Flnishing of the weld bead is very smooth,

2. Demerits 3 |

e The machine is costly :
~» As the machine starts the inner parts (Armature) starts to move, causes fnctlon
. Se frequent malntenance is rpqu:red which. costs-very high. - s,

o It creates too much sound du;‘ing runnmgjwerkmg conditson

o Due to magnetic poles inside the machine magnetic reaction afFects weldlng,_."
whlch causes weid defects as blewholes & mote spatter Ioss :

" Ak m C. RECTIFIER

It is a combined set with the provision for & step down transformer & a blmetailie :

rectifier. This- machine can run only with A.C, supply fron one- machine we ¢an’ get A.C. :

' or D.C. output accordmg to our requirement Vanous weldlng machines ,have dlfferent.i.; .
characteristics: el S = 7 '

As the. out. put. of this.
machine ls: A G r 1
We™ “can avail : the. i
advantages of . bothAC & .

- D.C..from this machine.

» - The machine does not b, 3
~ - create harsh sound during -«
running - & - working
Ccondition. . T -

o The performance.is much -
better - than the . other
“welding machines,

L. W BE

» No magnetic reaction is.
there.



REGULATOR

e 'Regulator is a contm!hng device, it is used in

- petween - the power source & the weldrng

o "head/holder When the machine runs It -

. supplies approximately a steady / constant

© out “put. Which ‘is not ‘always directly
"’p!:cable to the work. As there are a number -
variation in the jobs basing upon its qual;ty,
26 thickness, electrode © sizes, efc.. s0
nt range of out put potential is reguired
erent times. Regulator & the device to
‘these  varieties. Tt . consists of a
in between which drfferent pomts
tﬁnﬁg'are there to consume the output at -
ferent rate by which the rest potential can
ow to the work accordmg to the

i

UNCTION OF REGU!.ATOR

o'centroiladjust the output supply as peﬁr requirement . W
It also actsas a prqtectuve device for the we!dlng machlne T e '

IS & EQUIPMENT

"WELDING HEAD] ELECT RODE HOLDER . e
e electrode ho!der is equ:pped e 3” | il
sy Wo faws “with required - o 1o
-._-gmoves One is fixed & another - - ¢ vt
. .._‘-—one Ts movable. The two- jaws are . KT L
' _'-settegeti'ler along Withaspring to. . j Mg A i T
. hold. the electrode: firmly. One LN
:..'{ﬁber"pipe Is fixed on it for gasy
- Wldinghandiing & to; protect the .
_--'__'._.-Dperabor from ‘heat. & eiectric'

2 WELDING CABLE

JThE cabie used to carry the current from welding machines to the eiectrode helder is
known as weldmg cable. Itisa, multi core (alummum/copper) msuited ﬂex:ble cabfe



3. CHIPPING HAMMER

It is made of steel as shown in the
figure. It is wused to remove the
slag & unwanted materials on the
weld surface/bead before & after
weidmg :

% WIRE BRUSH

The brush is made of steal wire with
wooden handle to clean the d:rt on .
~aid surface,

SBI?ON.G' FEPELS .4
Itisan equ;pment made of steeL It Is-used to
hold the job piece-in proper pos;tion for tack
#elding & to handle the hot 3ob dunng & after
welding, -

6. HOSE FONNEC'I' OR AND CLAMP

- As shown in the ﬁgure th_ese accessones are used ta hold

ACETEI.YNE . OXYGEN.

comecma . _cqum_gqug' 1

- Over and above all the above equipments the additional tools used durmg & after
-welding are welding table with earthing connectlon earth clamp etc. -



e SAFETY ON ARC WELDING

AZARDS OF ARC WELDING

Afc Ravs
" Heat
- * Electric Shock

1. _FUMES
During welding the gas evolves cut of the operat:on, which is harmfui for the human
iy to'some extent. It causes some reaction on skin also.

ARC RAYS . ; : :
! of ray is formed durlng we!cling combmed cailed arc rays, F 8

Infra ray '

‘Ultra violet ray. R

ghtness of these two rays are so much that it is qulte lmpossmle to look at with
__ed_ eyes and these rays mainly affect the operator eyes. -

3. HEAT . ' “
“During we!dmg excess heat deveiops which is aiso harmful for the ope:ator if not taken

care

4"- ELECT RIC SHOCI( :

Though the output of Arc welding machine varies from 40 volts to 100 ) voits In case of
- AC. & D.C. Still there Is the possibility of getting electrig shock when the operator himself
T gets earthed. It is obvious mainly in SuMmmer season ;!ue to sweating & in rainy season
CLue to- dampness of floor as well as electrodes. Certdin safety appliances along with
" some safety rules are there to protect a welder out of the above dangers during welding.
The varlous safety appliances that a welder uses during weiding operation are: Screen
(Helmetﬂ-land), Safety Boots, Hand gloves (Jeather), Leather apron, Safety goggies etc.

SAFEI'Y PRECAUTIONS

,,__xKeep your workshop, work area clean. |

~Before start welding ensures that there is adequate ventslatlan at the work spot &
-Work'area should be dry & clean. '
Al the safety appliances like safety shoes, hefmet, apron, hand gloves, goggles
. efc are to be used before starting of the jobs. -

* Ensure that all the connectors along with the earthmg connection are proper!y
- made..
No weldtng work to be camed out at wet place.

- There should not be any inflammable materials nearby the weldang ares.

Avold use of wrang & defective tools as far as possible.
One should not look directly to the arc without any protect:on as screen,
One shouid keep his face at least 12* away from the arcing spot



. As every subsequent operation needs cleamng so the operator should wear safety
' goggles during chipping.

+ Al these are for personnel safety. So also for job safety, mach:ne tools & equipment
safety different rules are to be followed according to the nature, quality of job & its
operation. Mainly - do not change the current valug during welding. Stop the machine
after the work. For some special metal after welding, treatment Is required #s post
heating & slow cooling efc. - -

SAFETY APPLIANCES
The ﬁ:’:tiowing' safe'ty appliances are to be used by a welder during weldi'ng operatibn.
i. SCREEN |

It may be Helmet & Hand screen equipped wath a ﬁber frame with the prov'sion of gap
to fix the Colour glass at the proper place to protect the operator's eyes as well as his
total face area from the angers like ‘arc ray, heat & gas. The glass used here is not any
_ ardinary glass. The color of the glass helps to absorb the high intensity of light of Electric
Arc 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. Tom g

3 Black
'} Glass

| -.(HE.I_.N.IE'I" SCREEN)

2. SAFETY GOGGLES

In case of coated elecu’odes avery.
subsequent step of operation is followed
by thorough cleaning of the slag s
known as chipping. While chipping safety
goggles is essential to protect the
operator's eye out of flying particles.

3. I.EATHER APRON_

Itisa protechve measure to protect the clothes as well as to some extent the operator's
body out of heat, gas & spatter during weidmg



ARC WELDING ELECTRODES

" glectrode Is the media through which the current passes.to from high potential to the low
‘patential to from the arc in between the gap maintained between the electrode tip & the
“Job plece. It acts as @ conductor. There are a number of varieties of electrodes as stated

" pelow. | | | " | |

- CLASSIFICATIONS
- '-ELEcmObE R <

CONSUMABLE = NON-CONSUMABLE

 LIGHT | MEDIUM . HEAVY
COATED . ' 'COATED ' COATED

AT
R S

- COATED ELECTRODE

The electrodes coébed witﬁ flux ;a_r-ée.- div.fde‘cl éccording to the quantity of flux coating.
A LIGHT COATED EI;ECT_R__OD‘E'._ o

: m&‘?etypes of electrodes are coated with very thiﬁ film .of‘ﬂu'x- “and--are' able to resisl: thé.
- -Chemical reaction due to O, & N, present in atmosphere ‘and helps in producing

- Continuous arc. Tt Is used where importance of job Is not there. It can bear 20 to 25
¥on/sq.inch tensile stresses. The coating factoris 1:1.2... g "




2. MEDIUM COATED ELECTRODE

These electrodes are often used for cutting & welding purposes. During, process
the flux saves the weld from chemical reaction of atmospheric gases- and after
welding it cover the weld in the form of slag and help in stow 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 welcling The coatlng factor is
1 1. 45

3. HEAVY COATED ELECTORDE

Heavy layer of fiux is coated over the rod. It is used for deep penetration purposes. Its
tensile stress is 30 to 34 ton/ sq.lnch. 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, t'ank &
sea plain elc. The coating factor is1:2.2 . :

FUNCTIONS OF FLUX COATING
fiux Is a chemical compound of variou us ingredients as - silicon, silicates, china clay,

-borax, saw dust, tar, flour spar, mandanese, iron powder, etc. Flux coating is essential
on eiectrodes due to the following basicf reasons:

« It prevents the formation of oxidation as the density of gaseous shield evoives
“during welding is more than the atmosphere. The atmospheric oxygen cannot
react on the hot weld metal to form oxide, which causes defective welding.

= It creates @ protective 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 metat so the molten weld
- metal can be deposited one Iayer over another graduaily '

¢ It cleans the impurities out of the weld metal. . .
o It Increases the liquidity of the weld metal, which heips for deep penetratlon.

«. Some ttmes iron powider mlxed with flux to increase the current bearing capaaty
of the electrode to be used in more thickness metals & increases the depositton
rate as iron power melts & m:x with the weld metal

Note: Over and above tbese, there are number of other ﬁ:nm*ons of flux coatmg

CODIFICATION

For a better & clear cut dassification of electrodes certain code numbers are to be
followed, as at present digital codification is used which is known as codification of
e!ecl:mdes Generally we are using two M.S electrodes f.e., E6013 & E7018, Hence first
two digits i -2, 60 & 70 are indicating tensile strength. 2™ digit i.e, 1 indicates welding in
ali positions 30 dlgzt ie, 3 & 8 Indicating welding current condition. Pre«ﬁx letter
indicating method of fiux coating. : : :



CURRENT CARRYING CAPACITY

" SIZE (DIAMETER OF ELECTRODE) LENGTH (mm) | CURRENT
T SWG .o MM _ . RANGE
oy - | * e b __(amperes)
4 6.3 450 240 - 300
6 5 450 . | 180-240
8 . 4 . 450 120 —- 180 ~
N 3.15 350/450 ~_90-130
2 - 25 380 70 -100
14 2 17501300 _55-75

gap. in between the electrode tip & the job piece througir which Arc forms &

tinues Is known as Arc length. It may be %, mm or, equal to the diameter of core

.of elactrode. This arc length varies- where the gap is Jess than the above and is

IoWn:as short arc. When it is' more, it is known as long arc. And in the above

entioned condition it Is known as medium are. Out of this medium arc s suitable for
ge welding. In case of vertical & overhead welding short arc length Is sultable.

EFFECT OF ARC LENGTH ON WELDING

various arc lengths have some effects on.weiding. Accordingly different weld defects
during welding. Arc gap acts as a resistance in between the electric circult.. When

P varies the resistance also varies. When the gap is more the resistance is more

oto. a. tertain. fimit). When resistance within a clsetiit increases the potential loss Is

Mmore so voltagé drop Is more. Short circuit voltage is less, which Increases welding

rrent to produce more heat, and the weld metal becomes oxidized along with' rough

drance of weld bead & causes undercut & excessive spatters etc. The vice versa
ns, when the arc length is less. . - S '



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
shouid atso have the fult knowledge of all these type of jmnts

f’*;su re. are four types of weld joints

. '- Butl: Jomt

. ;_cb;nier joi_nt
« Lapjoint

+ T joint

- Butt joint is divided as eight categories

{Upto 3 mm thickness)

» Close butt joint i 4

* Open butt joint < (Upto 5 mm thickness)

s SingleV = butt joint )

e Double V butt joint 2 (Above 12 mm thickness)

= _ Single U butt joint =2 (Upto 15 mm thickness #,
«__Double U butt joint = (Above 15 mm thickness)

® SmgleJ butt joint = (Upto 15 mm thickness )

¢ Double ] butt joint | = (Above 15 thickness)



WELDING POS.ITION

v mways we cannot set the job as per our convenlence. Sometlmes we have to adjust
~ourselves as per the job location & posftion. Accordingly there are 05 (ﬁve) different weld

formation of weld metal is from electrode tip to o Electrode
job is based on - various factors. As- | T '. :
gg'gvitauonai force, electromotive force, for'ce _

_ ‘ ‘
X \\'\‘ \‘\)) A \“
1\\\'\ Ly r
SRS

x::ther forces act in one dlrection There is no
ity of faling down of weld metal. So this
on is the easiest position. And we can apply

¢ bl_t more current in this positional welding by
h the available heat becomes more the liquidity -
oiten weld metal  increases. Due more liquidity the size of moiten metai giobuies i
and flow in a great speed In large number., Tpfs causes the Smoothness & finish

eld bead wrth deep penetramn r’ .

1Eft ward & vice versa. In thrs position
tding is done in a line parallel to the

i nor in a point but on a line. The weld
depos:tmn is made across .the
force. Because when the
force as per faw pulls
+ - downward, all the other forces help to
Sac - trough  weld metal from one side to
- @nather, The angle of electrode along with
7. the job pieces can be judged from two
" angles. -




- 3. VERTICAL

In this position the direction of weld metal deposaticn is
same as in horizontal position. Ali the artificial forces as
magnﬂtlc force, arc force, force of gastous shield, surface
tension acts across the gravitational force. But the
procedure  of deposition of weld metal is different from
porizontal position. In this case the point of gravity acts in
. s.oficular 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
pesition, And to avoid this more care, precautions and
salance, current setting, electrode selection & different ’
ITUCESS, of weavnng of electrode is essential.

&, GVERHEAD

- This is the most difficult weld posmon as in - this case’
‘cafierally the job is above the grdu d level and the weld
metal: transfers from down to up, ward- Whlch is quite
- .qp;msite o the gravitational force. So here all the artificlal
forces act against the force of gravity. For better resuit
“the placement of job & elecirode size, current setiing,
electrode angle, weaving’ etc are to be set accurately (l e.‘

Electrode angle 85°-90°) : _

5. INCLIN ED

When the ptacement of the job and the transfonnauon of weld metai are not as per the
above four position. It is catled inclined position. So It is an intermediary positon 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 inclined posltion the angie of electrode to job pleces should be 85°-90°



WELD DEFECTS

.gnymlng, which causes weak in we!dmg, is known as weld defects. It may be due o
¢ wrong | preparatlon for welding, any fault dunng having welding or post treatment of the
: 'hﬂ'ﬂ hat condition after weiding. |

f’-,'defects are of var!eus types accordmg to its occurrence & nature. Baslcally as
|blhty the defects are of two types. .

- WELD oerecrs o
EXTERN&L DEFECTS INTERNAI. DEFECTS '

‘*Whén and where the defect lies on the surface and can be identified W;th or,
- without the use of microscopic aid is known as extemal weld defects. -
‘When & where the defect lies inside the weld Is known as Intemal weld

e hamre of defect may be same that lles extemaily & Intemally also as for example' .
may be both we can say-extemal blow holes 8, Internal b!owholes also. :

X) -.ERNAL DEFECTS

_\rt!on, Blow hole, Slag inclusion, Parosity, Relnfortement, Crack, Undercut, Spatber
Blgicmter Poor fusion, Weld stress etc. : _ .

=, 3 F s - i 5

.INTERNAL DEFECTS A ey A
Quit-of the above stated extemal defecls most are pL'esent Intemaﬂy also As Ihey are

ihe weld bead they are ot visible - Such as: - Blow hole, Crack, Porosity, Lack of
_ S%ag inclusion etc. ) :

| Mﬂ’/ m,

-
— 5
-

Use enough current to obtain deswed penetration

“Weld slowly, i, =
Calculate electrode: penetration properly T
Select electrode according to welding groove size. _ '
Leave proper free space at bottom of weld.




2. POOR FUSION

CAUSES

- @ Wrong speed.
@ Current improperly adjusted.
< Faulty preparation.

@ Improper eIectrode size, - ;,-' S L L / ,/‘,f e I

| A - S s TR Jf//// /,_/, //, J

REMEDY 5, W g .

@ Adjust electrode and Vee sizes, _ g
@ Wave must be sufficient to melt sides of joint. -

@ Proper current will aflow deposition and penetration. _

3.UNDERCUT | g B. E T

CAUSES -
@ Faulty electrode mampulatuon
= Faully electrode usage. -
s Ourrent too h;gh

REMEDY . butl
‘@ Usea uniform wave in -’ﬂreidmg : : _ o
== Avoid using an overly large’ elactrode. _ B . o g
@ Avoid excessive waving. - ; 2 B ;
= Use moderate current weld s!owly

4. POROUS WEI..D : | _ | - i
CAUSES |
@ Short arc with exception of low hydrogen and stamiess steel
@ Insufficient puddiing time.
@ Impaired base metal.
< Poor electrode, | E
REMEDY .
@ Check impurities in base metal. i
@ Allow suffident puddling time for gases to escape.
@ |se proper current. _
@ Wave your weld to eliminate pin holes. - Z
@ LUse proper electrode for job. ¢
@ Hold longer arc. :
5. SPA'!TER
cnu_ses Fip *
@ Arcblow = g
@ Current too high B 1 f;
@ Arctoolong , S e
= : /;//z’///////////

-



REMEDY
7 @ ‘White wash parls in weld area
o Adjust current to need
@ Adjust proper arc tength
"nr Lighten arc blow -
- Pick suitable electrode.

.Il'qpmper sequence
Depos:ted metal shnnks

' Weld and parts s:zes unbalanced,
pa'atlon

PR - Designed structure and welding procedure elimlnate ngid Joints. -
o Heat parts before welding, 0
<, Avold welds in string beads. : PN
= Keep ends free to move as long as possibie |

e = Make sound welds of good fusion.

e Adjust weld size to parts size, - -

. = Alow joints 2 proper and uniform free space.

= Work with amperage as low as pmible

i ’-_;_'.MAenmc BLOW

- * Use steel blocks to alter the magnetlc
" path around arc.
- * Divide the ground in to parl:s
. * Weld in same directions the arc blows.
* Use a short arc.
- ¥ Locate the ground properly on the work.
- Use A. C. weldlng




All the above defects arise due to the foltowing reasons before weldmg, durlng we!clmg
and after werdmg So, accordmg!y precautmns are to be taken :

Cieaning 'of the job pieces: for aji types of job_ dean'lng_ before every stap of
welding is most essential. _
Edge preparation; Different edge preparation is requnred for varlous ﬁ'ﬂckness and

quatﬂ:y of metals to be werded._ : . .

Electrode should be stored or, warmed up at a bemperature of 12°C above the
: ai:mosphenc temperature.

Job pieces are to be set properly wsth proper Zlgs & ﬁxMres as deslred
Ad]ustment & setting of current is to be made according to the selection size of

'___'e!ectrode type of machine available & weld:ng positlon
With the entire above factors ready job pietes are tn tack welded as desired
| Preheating of the job pieces as well as eiectmde is required for certain metais as

C.Lcarbon steel & non-ferrous metais.
Electrode angie with the job pieces with the weld seam fs to be determlned

Arc length and the weavmgﬂ" electrode should, be as desired.

'Slow cooling is aiways adwsable main!y to avold the brittle- weld along wlﬂl the

i3 w develapment crack..

Post heating of t'he job is essentiaf accord‘lng to the physlcal properl:y of the job



Gﬁs wsmmé |

Gas weldmg is known as a chemical process of weldn ng because the souwe of heat
vailable in case of gas welchng is due to chem|ca! reaction of the gases used fnr rt.

._'preséure sourée te. cytmders or plpfe l‘nes, |t is known as'hlgl‘i—pmure p!ant i ‘ 
g When we get aCeterne from the low-pressure generator and oxygen from hlgh- :
,_-pressure qghnders that is known as Iow-pressure plant v B

. '_resssure torch accordmg!y And in
low-presSureg Ql‘ant7' diie - %+ very-low -.pressure\.of acetyiene gas It cannot mix
. proportionately with' high-pregsure oxygen: So as soon as we release oxygen
- (after Iightening the torch with acetylene' gas) the flame extmguishes due to high
~ oxygen pressyre, So an addltional_ it called injector is attached t6 the blowpipe
515 su:tabie fo;- Igw-pr&isure plant 'Low-pressure biow;aipe is 01;]"IEIWJSE known as
Injector type blowmpe The function of :n]ea-or isto mJect hlgh pressure oxygen

. along W[th {ow-pressure acetylend to create the requureo flame.” . -




'@K‘h" wfs'vCE"E"i’ﬁ..EN £ FlLAaM ES

There are three types of oxy-acety!ene gas weichng ﬂame.
* Carbunsmg ﬂame _
» Neutral flame
»  Oxydising ﬂame '

1. CARBURISING FLAME -

When the raino of acetyiene is more than oxygen i:he ﬂame is. known as. carbuﬁsing
fiame. - -This. ﬂame is hawng three zones, i.e. inpef’ zone, mtermediate zone & outer
zome. The Intermedrate.zone Js due to the more percentage of acetyiene ‘gas. The
e mperature this .. flame’is about 298{}"!:-3100"(: Wth less force more Iength & is
uitab}e far weidmg alummun}\

i, NEUTRALFLAM’E

 When both_, | ' gas &sUppomng gas is of equal tio. "';"he-ﬁame‘ls known as neutrai |
flame. The flame'i is having two' zones, 1. :"Zinner Zofie & Gutet z Zofe. The' !ength is iittle bit
less than carbunsmg flame with sllght more force w:th a: temperature of 3100"(: -
3250°C.  This . flame is_“mostiy su:tabie"-_for wetdmg .'___of""MIIdISteel, Copper, Low.

Carbon SteEE

3. OXYI)ISING FLAME

When the rat{o of oxygen Is more in compansoﬂ to acetylene the ﬂame |s known as
_Oxydisu"lg ﬂame There are two zones, i8¢ inner zone & outer zone The force of the
ﬂame ;s more with a h:ssmg sound the Iength is short and the temperature is about
. 33c0 C 3485 C This ﬁame is swtabie for Brass we!dmg & Brazmg



'WELDING TECHNIQUE

';_‘_ﬁere are two welding techniques:
1{;_,-.’- LEFT WARD TECHNIQUE

en weidmg proceeds towards left from the starting pomt with the filler rod & the
gle of flame gwen below Is kriown as Ieft ward technique

;RIGH_T WARD ?ECHNIQUE

en weiding proceeds towards right from ‘the startmg pomt is known as right ward as
gﬁre shows

(RIGHTWARD) | (LEFT WARD)._

’LASH BACK

i il'_e reason of the flash back is same as backfire the d!fference is the fire enter Into the
"éorch & bumn inside the torch with a fot- fot sound by which the torch may get burnt &

-B;ACKFIRE

me times during Gas welding & cuttmg the, flame enter.into the torch causes backfire.

When the fire of the flame enter inio the torch. even into the cylinder creating a hissing
_snund The reasons are;

e Unclean j_ob surfat;e_ - AS sgon as the flame came in contact wﬂ:h_t'he oxide on the
job surface it fly away & some times close the orifice of the nozzle of the torch.

e When the operation continues for 3 lfonger period the torch becomes over heated
& causes backfire.



