wy==t (Fabrication)

e 1.3.60 % foru wwifte Rr=ia

awe¥ (Welder) - awfatees & zema (OAW, SMAW)

Al AR-uI-Tw qa1 dee-mar (Cast Iron-Properties-types and Weldability)

SEEW : I UG F A § oA fAEftad F FA AT eh
* AT A & U qAT ITH THE HT T HL qohat

o T T & Rl & R A e ww

* TAAT WIE deeH aFe® F1 U HT Tt

o TEART ® wHrt F IR F F@T qEH

o 1 | e R oA T St F o @ st w1 aae w oaE |

4% gerat ater YR wHfa @ gtar 8, e wofie oo s
# AT JART ATIF 9 G fhAr Srar @ | 7=ty a7 e anget
& aYE § AT & Al gg Wi 3 ol | gadi die & deed
# fora guend aidr 2|

ZoaT de & T (Types of castiron)

f9 TFR graT AleT U g 2|

- y@% goar arer (Grey Cast Iron)

— g godr Arel

fieat (Malleable) &waT et

#fRrE (Nodular) geraT @eT a1 Marw (Spheroidal) e
AT

gAY goai @ier (Grey cast iron): gAY Tl @lel a9 qdT
A BAT &, T q%E FAAT ArST A g # FSIY srar |
YEY Tl Ae # TSt Aitw fAeward, g frfy e ar
FHTZS F FOT HT JUTRATT & HTLOT ST &, ST He e (slow
cooling) & I Ja& & AT 8| gAY TAAT ArST deed
THIE HT &7 & | 508 3 & 4% F1a gidr 2|

ke goar Ater (White cast iron): T & agad digar &
3T F¥h, TG ST ATET, Fed ol & Iae SIaT & | e ar
T ggd A9 SiT & AT AT VST, FAZS A & F1AT F1 gIF
TE & IaT | THE ForaeT T godi ot § I TEbT
FTa, §IFT €9 & R gar €1 39 IH g7t qrer agd
FSC TAT YT SAT & TAT dee 1 q4qT 7ol aivar off i
gar &1

fueai o wer (Malleable cast iron): @i @& & forw
Tq%ha FoTdT AT T STTAT H¥h 74T e 37 fiR-efi¥ dveT et
o¥ feat goat der ST T Sar €1 39 SHiuEN & @9y
AT woT & faewr wiftes sfater s frm s aswar 21

7ifyw Torai et (Nodular cast iron): s& MaTH @t
(Spheroidal Graphite) ¥t & & | 387 Teitsr X geraT e &
Ffiforas fermsy s 3 smar €1 Ui e & a9 are
TIT THTE | g, el & TA &7 gidl &, 7§86 a7 a1ar & |

gAY ToEt |l & Atvweror (Properties of grey cast iron):
AT TAAT dAle HT AAHAT TAWT I I & a1 | e o
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aaar & | ga ferfq Fea dwEe & Fw gme =St At
fagaaTd gt @1 o "uew & - fAelied, s, AT aur
FERE | & T gl § ga% gadi Al H1 died A
FgA ATUH &HAT &, AT q=dT 9T e are &9 g 2|

% FTET AT TFIEE T | (AT §, FATY TET HL=AT HF qS
g 1 3T 2 |

T s # faftmt qar s (Methods and types of
edge preparation): €8T g@at d@re & fha fafsmr fafeet
¥ dUR & o "@wd @, w9 e, wEfew, wufifir qur
wrsfort | Sta @t ferfa qur s % A Sy fafewt
ST 3T ST @ | " aw (Rest g8 goe 9t g St
& dcE FA F forg safard giar ¥ dwed a1 A & 9w
FTeAT TATE T TraTe ST 6 mm AT 3Tfer BT & | gafery ArAT:
Tt V € SIE a9ET Jan &, 4 & Fig 1 #® gortar @ 2

Fig 1
ALL EDGES OF THE
90°  SINGLE 'V' ARE ROUNDED

N

2

\— FIRE BRICK

ALL SHARP EDGES OF SINGLE 'V' SHOULD BE AVOIDED

WLN136011

Twg # fafr (Method of cleaning)

Foar el awig @ gerd: &t fafiEt g

- gits fafy

- EmEts fafy

ik aETE F1 SARHAY TANT gAar AR A6t & Il
aee & forg faer smar 21

7o fafyr & aEfew, wEforr qur a gt & awd & JEr 2|

T TR TORAT T TR dt, AT AT T q_TAT & g
% forg foam strar & ™2 =it awrs & T80 s S a%ar



ST (= =gw saren) (Flame (strict neutral flame): &t
aTE | At 7. 10 ITANT FAT & AT UF Y& FgA SATeAT Hi
a3 ST = TR T | 57 a1 &t arayTy w@aT "iey
ARSI &7 Fel o a% 7 &, Saa stteiiaor & areaw &
FANIY dog IO ST

=% g (Filler rod): goaT @teT dee & forg 5mm aEsr a1
TR 3= (Fav) e goat aer @ det @ s G
st &, 5 2.8 - 3.5 gfera faferse eidr 2 | 39 &€ gy A
T, TXAT & Feftaate gt 21 (IS 1278 - 1972 % 1A
s-CI1)

% (Flux): I& =St YT &7 SA1 1R, T stiaamgst
&t faeli ¢ A% qAT AR HT qF T |

Fifeaw Ardgrze quT WAw aEFHEe F1 a9 eiar &1 7§ 7o
7 H gar 2|

AT oAET Aeew F1 asw (Technique of cast iron
welding): ace sTfeT & qF fi-fve, gegy, @rer T goat
AteT st ¥ fFar s =@fkwl Cl 3w & fug Sidifdw
e, 200 & 310°C gf¥afda gt 21

T qTE H9T 60° & 70° EAT ATRY q9T I8 Ff &7 9 ey
TTE FT 40° & 50° aF g A1fen | (Fig 2)

Fig 2

DIRECTION OF WELDING
S —

WLN136012

[

AFE TS AHAIH FT TAOT FXA Y, AT T3, Al ILH € &
TR, F ! AT A 3 Y, TeAT T2 & 07 et Straw
TRy | T € fY & siawal 9% IO F@Ed § gaEr e
MUl

TEell IR QU XA & ATE A G ATAT B B, AT(H q€ AT

T F TH & AW quT R AT F g & 9 u1g & goh
g & ar gedt wa [afia #¥ 1 (Fig 3)

Fig 3
SECOND LAYER

ROOT LAYER

TEMPERATURE OF THE JOINT
HAS TO BE MAINTAINED AT
PREHEATING TEMPERATURE
THROUGHOUT THE WELDING
OPERATION

WLN136013

FALY TXA FT A FIA AT AGAE a8T & AT T8eAT XA Al 2 |

FEET XA QU FA & aATE, I AT AT FA & oI sArar &

FEOT At 9¥ O J@d | g6 o SfEr F'd gl

T I AT T F ST AT THF Iq & TF F¢ A1q B -

3T B |

9TF IT F =9 (Selection of filler rod)

TF TSt & FAgER =9+ far s =R |

— I f W are aTg w1 S Ar R s ote, s,
FIT (AT 1)

— A A TW AT o1y W AerR (W9 AR amm at
qferfora Fed gT Aol 2)

— e & T A AT A A TF(A (r2fd) FAT Ao AT
AT dee (AFIS)

—  IYINT B ATl deed ddAlh (ATHTEd AT gfaromad)

a1
R & 3
g T adl fiear | afar sike g3 g&ma (C. C. M.S.)
e
I=T FHET qAT TATT | I=F e &, faforaa-aemieT
= e, o wfaidy warg e,
3.5% foeat &
WA T T Ty & |
EREICIE e faforswe gaar ater,
FeRieT goar arel, fAaefes
FREIRCIE!
AT AT ITF T | ArEr-=iet vy, ffes-dia,
(efrerer, i) frforma-iaT, e wtar, A
HEr|
TegHITREH T wrg UegHifaaH, 5% fafors
I TATY tgtHw T 10-13%
fafe uegfafaem gamgl
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T 2

e H E urg H Aerg Rrae it gwl, e &
it =re A EF I ST | Rafe aw W A
"er et &0 ghl, Sadt & #0 Reni aur aww
e gh |

A | AR ST | 99 sew || RS ES &
mm mm Jq™E mMm
0.8 AT - 16
16 ERIEDES 2.4 16
2.4 AT 32 16
3.2 80°Vee 3.2 2.4
4.0 80° Vee 3.2 3.2
5.0 80° Vee 3.2 4.0
218
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w¥a=t (Fabrication)

e 1.3.61 & foru awifea R=ia

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

FoaT wter & & deeq (Bronze welding of cast iron)

IR : 3F S & u § oA At w6 w1 A g
o HET AeeA F RAFIA TAT SHE FATTAWT F TR H v bt
o HAT ITF TS qAT FAF F FAT Ht qaqT TN
o Cl & ®ET 32 & ATH qUT AT TaT Fohat

o e weR aun daiee @ FET AT RE 9T a9 IEH TAF ae & F Hit aqr g |

T a2 (Bronze welding)

FET dee UF WEAT & FreE ag 425°C (800° F) &
sTfere 3 AT I T FF a9T UF A [1F S8 A,
foraam ToTE AT o1 & TeAiE & FA ST, H IJTAN HH
g FATET AT 2|

S q¥E o1 drar-for e arg @ adr gl @ ar gww H®i
FAT dee FBd © | FAT Ao & AT doed f Fat 2

FHAT deew F AFEANT (Applications of bronze welding):
ST aTget @Y Stte a1 AR FEA & fore wiar deed #°t favg
T H FUAET AT T g wgwE e qw frm T fimw
Fiat ®t S & forg oft 37 S T = B s 21 (Fig 1,
2,3&4)

Fig 1

WLN136111

Fig 2

BRAZING

WLN136112

Fig 3

WLN136113

Fig 4

FINISHED TOOTH

WLN136114

FAT F BT F AWweT (Characteristics of bronze filler
rod): HET dee # FIAT ITF B¢ & o7 g aci w1 TFWT
BT & & € afaT aur 5%, St I=9 a9 @ qu a=ar Saw
XA T

fomr, &fisr o faforse 98 1% % # smfde aa a< o1
FT Er-ATFHHLIT FLA & qAT gAT 3 A0 % # wgher & w0
FIAT & TAT Tferd &g A Jaa ware fohar & agar 2|
F3ear qar faae gfqey & guw st 2

TATE qAT ATEAT FASwaren § gu gt 2|

TF FHET [¥F 4 H A=A 60% atar a1 40% i sar 2|
F B § 1 41q0 o8 A, e, fom qur fafoe
o wfaee «ft foemr smar 21

HiET deew & forg et #1 wEw (Importance of flux for
bronze welding): I& o1q & &ty Tferd wiar A« o
S AR A TT 76 8 | =S 0T F1 MAH A
T IS I A5 AYE ATF FLA & Al doed % JIA ATHRATHLT
F T TFar T
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AT & TR (Type of flame): % siTaHH ST ITIFT
%’Iﬁ’r%lﬁ%ﬁiﬁﬁﬁrﬂm540°CWH‘iﬁTW1083°C%ﬁT
& gafoy aid #1 e 3w g & 0, SFake go F &7 4
I SATTAT| ATHRE TR SATAT | AT ATRE o foh i S
qrETEE ® ufkafda &¥ & aur e dfege #1 Swax
TeAATH & & HIOT {576 & 90T &t Aol STaieh Foraed i
SEFA FIA G ATFEIES §¢ & TN a7 HAr (4447 (deposit)
I g @ |

3eeq aw-1® (Welding technique): &=t =t Fig 5 &
T T SAGATR FAAT AT & | ey AR &7 O & forg srs
& ol Rt it Mo w2 o o )

Fig 5

: s

GAP UP TO 1.5mm MAX. DESIRABLE

—t=6-12mm

t
4

Cal T

80° -90°

12 -25mm

t

WLN136115

AFE qE TAFATH IJTAN FL AT TS H 30° T FH FL T |
(Fig6)

6
SINGLE-VEE 90° CORNERS OF
VEE SHOULD BE ROUNDED
(ALSO ROOT EDGES)

MAINTAIN 'TINING' ACTION

TACK OF THE BRONZE

WELD

SLIGHTLY OXIDISING FLAME.
CONE 3mm AWAY FROM
MOLTEN METAL

WLN136116

BRONZE WELDING CAST IRON

7 giafeaa &% % stta & 200 & 300°C a% HEifer w¢ o
AT & AT FET F 47g uifore (deposit) 8 # 1 aw
Feldh H Ifud T & 77/ Ferg Hw¢ forar v &1 (Fig 7)

T 93T 10 TH FT ASTA AT qISST FART | AT g 3 mm
¢ FET fheX TS FHT ITANT HY |

ST (job) # THEwEH qISE AT Y Id & a1 FART I g
Se & - ST |

SIS & Tl AGE 1T AT SIIE &l 1% &9 |

Fig 7
BRONZE WELD DEPOSIT
FILLS GROOVE AND FUSES
WITH COATING

COAT THE SIDES OF THE

JOINT WITH BRONZE

ROOT GAP 2.5mm
BRONZE WELDING CAST IRON

WLN136117

HET deed # @ (Advantages of bronze welding)
AT deed A araH 9x R S 2|
T Ao & gl | HiET do& dtaar & A o g €|

A GTq F T (AT q% AT FA A SATEILIHRAT A8l Bl | 56
TH A 91 & T ATAN T T FIA A FH 91T
it & | gger 7o & faw gua g |

FAT de€d § FH AT TAR AT HFAT qAl H TR FAAH
FATAT & AT 37 THL TRWE H F7 Fav 2|

Aeed AW T WA F9F &iar 2 |

HET dee N HAW (Limitations of bronze welding)

FET A=A TH I1q B dc€ FLA & (O ITANT T81 siAr org
a1 H I AT I T@AT O, it S 260°C (500° F) v
A o a1 a¥ T ST A FwET s aree @ ar |

U WA AT T HAT A qLL (HAT AT AT AT AATHA
T & F=A Wioael Ht g8 Hd & |

T TGS & ATT T T Al ART {hAT ST Fb |

F 91g W A guv o saat ae a1 & [©F ange
T Afer et & ot s, qof ®e deeq & forg e s
gl

FZ TEEAE ST |, I IR HET 9F O & Ay
gfafeaT &9 JafE saat aig T IAHT AT Hig TATT Tl
gar g1

FTAAT AET & FAT Aeeq & ¢ ®F 32T (Filler rods for

bronze welding of cast iron)

wF TI F TFR (Types of filler rods)
S-C4

S-C5

S-C6

S-C8

S-C9

S-C10
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TAF THN H G

S-C4

ateT 57 & 63%

fafosT 0.158 0.3 %

#eT 0.05& 0.25 %

ART 0.1 0.5 %

W % F|

39 fhere T #1 Tai® 870°C & 900°C aF &iar 2|

S-C5

e 0.5% sAferman

T 0.5 % stferaw

g 0.5% stfarspas

afaT 458 53 %

TeA® 970°C & 980°C a&
fafosT 0.158 0.5 %
fFaT 88 11 %

S-C6

afET 418 45 %

faferwT 0.2 8 0.5%

et 149 16%

&1 1.0 % stferemaw

AT 0.2 % Aformaw )

aeT 0.3 % } Il
srferspas }

o o

S-C8
AIST BT AT I=T A= St |

S-C9
= ket & (I=9 A et fiaer)

S-C10
= ket & (I=9 A et fiaer)

T SaTd F & (Functions of each element)

wEhd (Phosphorus)

HT-ATFHHTT

&= (Tin)

arereet quT Ao gfade qur e gfady § g awar 2|
et (Nickel)

FOWT TfaTry, a=ar § guT FwYAr 2

#wer (Manganese)

fe-smafieTEe-faT afowty & gam #3ar 2|

fafer=w= (Silicon)

ATAAT H AT FLT 2 |

sgpfemt Ht ¥ HAT B
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