w¥a=t (Fabrication)

s 1.3.57 & fou st R

awe¥ (Welder) - a=faferes & zeama (OAW, SMAW)

TR aur saEt e arget &1 awew (Welding of aluminum and its alloys)

IR : 3F S & 9 § oA At w6 w3 A g
o ugfAfeem qur saeEt gt & fotwad s @@

o HTFET-UHITES A THRAT ZTRT UGATES & desH § HISATRAl & qR | Tt qaat

o ST RS, w9 & A T doe AHRAT & T H T4qT Fabt

o Sqfafaw e & Rt st & TR § Tar @t

o FTFAT-UHIEA I THRaT ZTRT UREs & deed %1 aTH SiX STt & aR | qar a6 |

dqfutas aun saet fsr angant &Y fstward (Properties of
aluminium and its alloys)

@ foeae ST awe |

AT ITART % {7 1 et fre el &t & 9T Y gotar
F gqaH WIE T 0 faer etar 2|

TEITLOT T I= Tfa<rerh |

3= AYA ATAHAT T@T & |

Fgd A, BT 3T SEfE =t & forg g |
D

9@ UgfAfas &1 Mo 659°C =T 2

tgfafees siaese, fgffEm #t goaar ® I TadiE
(1930°C) va= &1

g% (Types)

T At it i &S @get # g B @ 2|

— FARE €7 & & TIHHaH

— et g

- tgfafam Fne Tae

FRE ¥ & TFHAATT § owraT § 99% &t afgaar star
21 AT 1% F = arer qor fford emmar 2|

it g ogfatEw F deew § &gt (Difficulties in
welding of aluminium by gas): &= a9 d% 7=+ & &
TIFAER ST BT AE FEeAdT & | S GTg T S FRAv &
Al 7% AAWF g€ AT 2 |

wiora S fafaam sitaarse aga daar & @ 7o = ot
ATFATES HT TH AT HIET a7 e &, o s 3= -
1930°C AT 2| UF = I[UEdl FoHad F T F3h 39
ATFATES F1 qUIA: ALE ST FMAT AT |

S Ufafeee T SiaT @ AT, agd TadT 9 FFAR Siar € | e
TETA & JI 30 TAT & & SH | qraem=t w@r 9rfey |

stz RReme= (Joint design): 1.6 mm a% e &1, @t
T ST & aa HurE 7€ 90° FAS &t a=T =1y

1.6 & 4 mm % I€ 9 dce & Tl 8, 991d (% A, Th
A AT Ftee AT & @ry @fua aAmw T vl (Fig 1)

Fig 1

NOTCHES 1.6mm DEEP
AND 4mm APART

ALUMINIUM SHOULD BE NOTCHED

WLN135711

UNBEVELLED BUTT JOINTS ON 1.6mm TO 4mm

4 mm a1 FfdT AerE 7 9 igfafaew <@t & deq & fow,
e 37 TR afeea o SI¢ 5 90° &7 sAaSs HI0T ad wH
A ¥ AT 1.6 mm & 3 mm @ =t | (Fig 2)

Fig 2

D

én
—
o
co
WLN135712

Fe St & fow dardy, e & =, e, 9ny, ©F 99,
TATfe AReft 1 & & e 2|
v #1 "e (Importance of flux): % tgfafaaw aga

AT & SATFAFA ST €, FATY B Aes FATTT FIA & forg
TR H T T¥d &1 JA0T AT st =Ry

tgfafaas e TS #t 5o & vy fHemr Sar €1 (3t W
T AT TF WA FA) S T AT UF g9 & AT AT
gl

g U e T F T BT S1aT @ at U9 9w dfud
T s 21
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AT SFET I, Fed¥ TS T A | AF a¥edt & forg — Fred ora deed
T TIT TS & FIST HEAT St BT | . e
gdaraw # rawawar (Necessity of preheat): tgfafaas e e
TAT I8F YA I=F ATAHAT A I= (AfIre % T arT T

3| g AR & T Ao F R A AT § AT afew TR0 A
BT 2| — faepes Ao
TS qAT QU G gRAftad #x ST FF G a=m AT srcmrEitad doed

gua &t ger & forg 0.8 farft & Fuw feat o # vogfufraw
FTET qAT =T H AT fHar ST =71y |

qEATIT AT § 250° & 400 °C @ # fAfersar et & it Frf
T AT EIl & ToT TF ST F FAWT FTh A7 Ala F 9g0

THMEW F deew & forg strRi-vHifeetie o 1 e &
«w (Advantages of adopting oxy-acetylene process
for welding of aluminium)

g¥er g e amna S|

# v@d gu Set qdar T S awar €
) qadl sfiet & e & fog A9 A frwEdT @ i
aee wiwar (Weld procedure): srama w7i® 2.28 / G-55 %
T =T quT ST gaAr #t fAfde w1 gttt (Disadvantages)
tegfafeere & aven &% faforer s TFAH AL AT JUIA: T EESTAT AT AT HEATO IeTe FXAT 2 |
_ ittt dee T Ao HT o1 § AW (S sTfew gtar 1
— AT Hed 9T dea ATH A=A A gl | aTT-TH1faa &= 1fa =teT gwar 2|
— TIG == (TIG Welding) ez e 4 et 2|

MIG a7 (MIG welding)

—  gfa<re dee
HieE LRIN AT ziwmt A fg mm | Avw "Ew | @ Ee
1 LTI T 25 1 2.5mm
12 = e ar g 40 2 2.5mm
15 EIGEET I ar g 40 2 2.5mm
60°-70°
N
3 1.5-3mmgap 75 5 3.15mm
1.5TO3 W
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w¥a=t (Fabrication)

s 1.3.58 & fou st R

awe¥ (Welder) - a=faferes & zeama (OAW, SMAW)

arg® ar wRw aan gwen (Metallic arc cutting and gouging)

IR : 3F S & 9 § oA At w6 w3 A g
o Tafirar sk e e ST wwat & AR | qar qw

o U AT STATUAT & R | TAT TH

o Rt Tawiel i Sa fawaret & AR § Sar @t

o Rt wEw & Tawiel & fog g @ & TR | Far qat
o TH FET HT THT AHAT FT A9 FT Tl

* TAH AN AT ATIAWT T Faht |

faftrr s & fw stiw w=feT ww (Different arc cutting
and gouging processes)

—  oTgF ATh HT AT FfET sl

—  FET ATk wfeT g

— arg vk wfeE wfwar

— AT T e wiwar

—  StTeft-smre i wfkan

—  FTEA T e wiwar

UTgF A doeA - I AR I9ATEA, 7 £ (Metallic arc
cutting - equipment and accessories)

— AC T DC wefia

— T A 7 e ® AT e

i

—  3ftce T SHE IUYHT FAl Afwd (AT 7. 14)

— ferdir 2w

— U, T, YT g AT TE a9

AT qAT I Af¥eeror (ELECTRODES AND THEIR
PROPERTIES)

ATFAT-3TTh w e Zawgie (Oxy-arc cutting electrode): 7=
TAFG BT ATH e TAFAIE & THT ST & AT Tl &
Afa gtar & S w1, ok it fRr #33 T9T g8 & It
&7 STFer g9 aATH % forg v fawga fea wfia suerer w21
T FIY I GHEelt eIF & T | St & forad & sArersie
FT UF TATE ToRT ST & Y FET T arell 91g & &7 Ht
faefor o srar @1 us oo = & feseT gieex &1 s
3T ST & ST godEie FUTRT ST ST F SATHRST T
% = @ 21 (Fig 1)

T ATH HIT A Hien gerwgie (Metallic arc cutting and
gouging electrodes): ¥ seiagis AMA: dee TAFEIS &
aquT & € a1 S AT o HEw gowgiel (Fig2) F€TH &5
I Aoy w7 & g afdr 9 FwET e & St aeed & forg
f33r 7 wret % forg AremRTa: SET 9T & 20/ 50 % SwaAY

Fig 1 OXYGEN IN
/4
[ POWER LEAD
TUBULAR
ELECTRODE
FLUX COATING ————
ELECTRODE ARC \
o
SPRAY g -
SCHEMATIC OF OXYGEN ARC CUTTING ELECTRODE IN OPERATION é
Fig 2 STEEL CORE
COVERING OF ELECTRODE
ARC STREAM
AND GASJET
FROM ELECTRODE
COVERING
P “
8
©
METAL ARC CUTTING é

gt £ 9 AC &7 ST fam &1 @sar € dfe goagre
TR dled DC &t a97aT & 91l € | #2 a7 98 IAFeis Hi
EHT TAT XA | TETIF AT & | U & STef Tl & SATerarasT
N FT AT aF Ferar & Y 3qh § oew giar & g 72
AT aeger arer & Sirar 2|

[RA AF FENW TAwE (Tungsten arc cutting elec-
trode): I& TF 3Tk T goFg e SiaT & e = TIG s
AT 3T e ufkarst & B S 21 211



i aEw Tawtel & R g &t

g N AT TARIS T AN AC =T DC =t
I TR (DCEN)T#g
Exl mm Exl mm
1/8 32 3/32 2.4 40-150 75-115
1/8 -1 3.2-254 1/8 32 125-300 150-175
3/4-2 19.1-50.8 5/32 4.00 250-375 170-500
1-3 25.8-76.2 3/16 48 300450 —
3 IR F 76.2 A FAT 114 6.4 400-650 —

arh wfEw qur ywfénm wfkamr (ARC CUTTING AND
GOUGING PROCEDURE)

aF wfew afkAr (Arc cutting procedure): STEwEEAT %
FIER GUE JATT H | HTE T aTer I F1 ATF F< | @ HF
o #Y o o ® | St &t qure frfa & w9 |

doe WA &7 =4 &L a1 FfF DC T F fFar Srar & at
gadar DCEN &< #X |

D F AETE & ATHATY TATEIS ATES & 999 FX |

=9 T gl # ol ATIEEAT F AIA R H A
I

T =T X AT TAFEIE B I % (A T FIT A Ao =remid |
S uTq frsrerdt @ 38 o % A = A S a7 w¥ | e
F G § T AT AT GTg F A T4 § | 3 AT FelFg i
FT TART FR AT g T a1 [ =097 & forg gt 8
e gt # 3T v Y vawewar & fore Stg W

T i wiFar (Arc gouging procedure): STa¥ISHAT &
ATEN GULT H A | TH(eT 0 W aTt I F1 @6
FY | T@T F ST A Y 9 FL | ST F1 aure f@rfy 7 W)
7 7 79T FR qur afs DC #1 ST fFFar Sstar & at gaar
DCEN & &< #% |

TAFEIST o I ATZST BT FIT HY AT AU LT &1 dS Y |

AT =T FX AT A & Aieed [T @I & T € a7 FoFgs
Elee¥ #T {19 ¥ 3T 20°-30° & 5°— 15° % &I+ HIor =27¢ |
(Fig 3)

TAFEIS I T T IGT % AT AT ©al & e & ard qrd 7
AT FATT AT Aieed I AT T F TH{dd @i & g2 g |

e T AT F FROT AT T SIAT & AA: FATEIS B A
TATH TAT THST FaTT Ft = w2 | gfvaa &< & e
F FT AFAF BT A BT AAT AAF TSNS AF @rAT T qATC |
TAFEIE % IV &I AATATE qAT FIA H1 € T THIATT 9TC TQ@
AT TFEHT =918 A TEXE FT G 9T av |

Fig 3
%0"

WLN135813

ANGLE WHEN GOUGING

IS A% HL |
ALY, TELTE AT THAATAAT T AT F |

a1 (Advantages): ST = HET AT T wiEar Iucrer
TET BT AT ATH THST THEHAT H1 TANT AT 7 Fohe1 21

AT frfa § @2 orfers A9y giar 2|

ST TANT OTgeA X FFaT A1 whar § o sttRit-uefeet
SHH GIT FIEAT Hiod siar 2 |

(FetaT AT, "o @i fear «ter, & &a JiX e
4Tq AT()

gt (Applications) : uTg® = & s wEfEw A
TIT AT ST @

_ de A @ A B

— #ifewr @ faeor & fquw g saee (Root penetration)
9¥ @i=ET aqe & ol

— BT e & forg
~ REe g & fog
~ foz T & o
— TATE 39T A g MY @i aa & fw |
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w¥a=t (Fabrication)

s 1.3.59 & fou gwife R

awe¥ (Welder) - a=faferes & zeama (OAW, SMAW)

e s wRw qw swten (Carbon Arc Cutting and Gouging)

IR : 3F S & 9 § oA At w6 w3 A g
o FEAA ATH F F fory T Wl & R F FaT T

o gomgiel & fAfhe arget e gy AT & aR | qar qw
o FTEA ATH Hiew F fafer w q@r qH=N

o TH AT F FATIART TaAT HhA

o qTY FEA ATH THA FIRT Thfew & Al &t v @

o FHRET F T T HT AW ae gIaa fagent F e # Far g |

FTET ATH FIET TF HTAT 3T & AT & T LT AT &t

Fig 2 UPPER ARM
FTEA &1 THH 8| TE T THH &IaT @ a97 59 Th e LEVER
A fHATE RN TATAT | ATEA( HET ToHH LTIH AT HieT & ONERLINE
T &Y g 2|
. . VALVE
gH IUERT o gftafoa € ¢ AIR VALVE N
AR LINE S
~ TF AC, DC a1 AC/ DC (fewe=mé) afee= (Fig 1) ELECTRODE HOLDER FOR CARBON ARC CUTTING g
Fig 1 — 9w g (m)
HAND HELD COMPRESSED gg\l/Jv:gE
HOLDER AlR 7 2 THR F olagie STAH & - suid AC TS aiar smaRa
CARBON @@@ 5 golrale a7 DC geiwgie | ST AC SoiFaiel & ST &6 Siran
FLECTRODE o & At U AC Tl T #¥ STt &, qur DC geragiet # (A
@ @ HTAT getzrgrel) DC HTi % TR a1 a< Fifora o strar
© ELECTRODE —| §-|
LEAD s o
® W el [ FIST o folT SaFeT T Selorgie AT | AT & ST 12.2 mm
N\ & 25.4 mm % ¥ B 21 o fafer et & guers e
WORK LEAD .
_ & srarfa 305, 457 ¥ 610 mm (12,1831?1'2433)
BASE METAL 5
CIRCUIT BLOCK DIAGRAM OF CARBON ARC CUTTING g ?:Rﬂ_rf 3@7&%@?, IR ﬁf%w 3ﬁ'<' e & ot ﬂi?l?aﬁ % ﬁ*l'Q'

FTET ATH e & forg wfq us areoft F & 7 & (FRft -1)

— U fau FE geagte gy (Fig 2)
et 1
A TaFgie |Ew, " At aun i JteE # S i FE o wen & fog ata
e # AT TR AT AAT FTeA TAFLT FT AT
300 Tmg 500 =g 700 Teg 1000 T&g
1/2 &= =ma 5/8 £=r =™ 3/4 = =™ 1 &= =™
Rl mm (12.2mm) (15.9mm) (19.1mm) (25.4 mm)
FHiew & forg =mer s $e fmet 9
112 12.7 3.5 3.5 1.5 1.0
3/4 19.1 4.7 4.7 2.0 1.4
1 254 6.8 6.8 2.9 2.0
11/4 31.8 9.8 9.8 4.0 2.9
11712 38.1 - - 5.8 4.0
13/4 44.5 - - 8.0 53
2 50.8 - - - 7.0
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FHET & 7, FTEA gAFEE UF qgd oo ¥e fag aF e F
TRY| X &1 @S Foagis A & 6-8 U FAT =TfRT|
(Fig 3)

Fig 3 APPROX. 10 TIMES OF DIA.

6 TO 8 TIMES OF DIA.

WLN135913

TAFEIS BleeY | Foiagie &g & 10 O & J¥ras gL & AT
are¥ fAwar gFT =Ry |

(ForFIEl X aTT S9E WY dgA gfady gem & fg ge
ATaTIF BHAT € | Af T agd AlgdT & Fe ST & al gAFg e
gleeY & goagle faw & 7 a7 a% &7 #¥ 1)

FTAT FAFZS BIeeT SAIHA 7 71 & - A-3.2 mm (1/8
&), B-6.4 - 9.5 mm & soge, C-12.7 - 15.9 mm T
gorFgie A D -19.1 mm & gaFgie & forw | (Fig 4)

Fig 4

RELEASE
LEVER

3/4" (19.1 mm) DIA. CARBONS

WLN135914

CARBON ELECTRODE HOLDERS

afat (Procedure): ©ie & ad aTfed AR 9% ®fET stew
FX AN @ & I B &7 oY 98|

amdfa® #fem & e, arg FET & frw FwE goEget &1
I TN UF F@Etuw dEge Tfq 7 G Sl 5w afa |7
i o1 T ge™ & AeradT fFod! & | Feate wid # sfafa,
FTC & @ % ATI-ATT UF AES ¢ AES aF qI&R (Cres-
cent) Tfa & ey & JET &, A @l & foru, gewe
0T FeATeY & s 20 feft 9x gfar &1 (Fig 5)

g (Applications): FET &t FrEa i fafer &1 ardaTEd®
TANT el e G {hAT ST HehdT & AT ATH BT ATTHT o
AT ATFATEE Hi fUeer= & forg gate gtar 2|

Fig 5

CARBON
ELECTRODE

\
DIRECTION OF
TRAVEL © /, VERTICAL

MOTION

|
7 %“(fﬂ?///ﬁ/ﬂkm

CAST IRON A
SLAG

UNDERCUT

2| bc ARC
WELDING MACHINE

CARBON ARC CUTTING

NOTE THAT THE CARBON ELECTRODE IS CONNECTED TO
ELECTRODE IS THE NEGATIVE TERMINAL OF THE WELDING
MACHINE, AND THE WORK TO THE POSITIVE TERMINAL.

WLN135915

= fafer &1 97 s & forg gtar 21
— AT gl TEF F &t w

— BT AT | AT AT aF &
—  odte "Tget & |

AT qata (Safety precautions): FfET sETat | e1g #t
uF €t AT wer w9 97 Rt €, gafow gifvaa = fF o=
AATYF ATAT FT HET HLAT & AT ITF THIT FIg AT
Terf 7 g | a8 U q=T fa= € & #nhe w9 & g |
HATE ST | TAH Tl €1g & FHishie TH T S A THE Hh
TE FWIT AT FHU FAC AT AT TET 329 | Fefvoqa: &9t 92 e/
Iq ¢ I FOC Ael I Hfw = ser 2|

T ATh HIT AT FET ATHHCT F S HaAT

arg AT Few (Metal arc cutting): =& FgHad ®d
TAFEIE A I A F A= AT FT AT 2

AC @1 DC #\afi=t =7 =T f36am ST @aar 21

SR § AT ST T gAAEIS SIS AW & & &, 9 4 mm ¢ |
ofid X @E FIEr AT qhAT 2

FTET TH HIHT FIT IAH FF & TG JoAT B Y AT FHe FeAS
IAT BIET ALl & 2|

o, Raet &t #eat 9K B 9e7 ¥ fou o= gwa sfvs
QUL BT & | AHT FAFAS Elee &1 ST fobarr Srefr 2 |

T4 3 Fie (Carbon arc cutting): FIAae FTEA FoFgE
AT 99 Hed & ST TF FTET 36 AL A1 A1l 2|

AHTEE: T DC w9l &1 S9anr foar siar 21
U fa9T T F7 glesY ST AT Srar 2|

TANT f6T o7 @ ToiFgiE a9 AT & g @ d¥id 12 mm &
FaT|

TF I=aaY €T & AT Fed 9T TF T dad THE &leey
1 g2 T ST 21
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ATHTAT: 56 T &I WIET AT %1 HTeT Srar & |
FHTE Folsh ATF F3IL etar 2|
TAAT AE X STATE U1 HIETT & {17 =T Shar & |

e : arg-Frew o fafr (Gouging : Air-carbon arc
method)

Suee (Equipment): aTg &TeA o wew (ARC) # wgad
Suee ¥ famferfaa aftafoa ea € -

AC, DC at AC/ DC a=+
TF TAY FREY AT Fuke I ffaey
T difed a1y g

TF qTY FEA AT e HHE, UF a1 S Jiad & arerl
(Fig6)

Fig 6 CARBON ELECTRODE

ELECTRODE
CLAMP LEVER

AIR HOSE AND
ELECTRODE LEAD

AN AIR CARBON ARC ELECTRODE HOLDER WITH A CARBON ELECTRODE
INSTALLED. NOTE THE AIR JET ORIFICES BEHIND THE ELECTRODE.

S | WLN135916

zetwgte (Electrodes): dagis F€9 F T AT IHEE &
T HTET A JwrEe HU 7T B T S

AT A THTL & AT FTAT ATH HHT FAFgIS e €. 7 8 -
— DCEP ==

— DCEP &Mz #tes

—  AC #FTIeHies

FIIT FIET & TAFEIS ATST HT ATHRITHLIT F2AT & | TE FAFEIS
&t ST @+ § off ErEar aar 21

TRforT & forg #da el 4 mm & 25.4 mm F args §
o €1

fafersr =t oY arg F1ea T SoFgISt & TR & forg G
& F7 g 3= aret At § 7% | (39 2)

e 2
T FEA FATEt # fafys =t v
Rt % forg st ey @fd

ufe<r DCEP oferw AC
sl @™ | (DCRP)Iaw T & | TATE & A9

|y
= mm TAAH  AUFAH | A SATrwa
532 4.0 90 150 — —
316 4.8 150 200 150 200
1/4 6.4 200 400 200 300
516 7.9 250 450 — —
3/8 9.5 350 600 300 500
112 12.7 600 1000 400 600
5/8 15.9 800 1200 - -
3/4 19.1 1200 1600 - -

1 254 1800 2200 - -

w&fen wfwar (Gouging procedure) : TR # aifed
T A e HY TEE & HgA RS e A

=7 faar ST 2|
TROT Fed 7AF, AT ATLA FA & I q1g T8 AT HLAT

IRT | ATg TaTE HTE FerFgis & T8 & e = afeu|
(Fig7)

Fig 7 CARBON ELECTRODE

HAND HELD
HOLDER

DIRECTION
OF TRAVEL

<

PROCESS DIAGRAM FOR AIR-CARBON ARC CUTTING OR GOUGING

WLN135917

Fafay forfa ¥ mefnr Fuw & A= #1 Y AT TRyl 37
TEE Ft qETAT Hadt & & o @t & wfo arg & ger 3
gfas ferfa & meforr arfes & arg s #w=r =fRu| (Fig 8)

MO8 amer e
FROM
TORCH

METAL & OXIDE
[ PARTICLES

V/ %X
A SCHEMATIC DIAGRAM OF AN AIR-CARBON ARC GOUGING

OPERATION IN PROGRESS. NOTE HOW THE COMPRESSED AIR BLOWS
UNDER THE CARBON ELECTRODE TO REMOVE THE MOLTEN METAL.

WLN135918

AaTeS MR FA AT TAFEIS &l TAFEIS Bfes¥ | @Al
IIfRT aTfh T2 Bl &1 e I@T & T qHAY = |

HEEAT : de? (NSQF @¥ 4) - ™ 1.3.59 & wwifia Rrgia 215



