w¥a=t (Fabrication)

v 1.1.09 & oo gt e

ace¥ (Welder) - szot widreror ua afeswn uiwar (OAW, SMAW)

Ties waEew (Bolted Joints)

IR : 3F S & 9 § oA At w6 w3 A g
o ®A o Rrfa /@ Fi9 &1 1 7 Siw sy w®

o T TF i 1 TEAT FIAT

o i TR % Tiw N TEEw F

o i TR F St 1 ST FwAT

o F9 O fRafa § =T *1 w=w =W, S

« 37 aRfRfet #t st Red = w1 Sumin B s ) = R w gt & Rt e s s s | (Fig 1)

ATHTIAAT & WET T SIS & folT ™ T ITAT T STran
gl

AT T e dtee FT ITAN fa= @ 8t o afe s gieat
YIS & TE & Al 74T 7€ T qlce BT ITANT HY G & g
afg a7 W Ft N T FRT FAST AT S AR IF awG F A"
# fear @eE & 9 ar 39 fafa & 39 awg & aganr a
g AT aga #feq a1 Few =tar & | (Fig 1)

Fig 1

(

WLN110911

|
:
.
-
:
:
:
g

gl A9 g a¥E & == & (Bolts with clearance hole)
(Fig2)

T TFR F A< dled AMYHAT ITINT fFT J1@T € 39W &
(f5=) %1 =28 diee F =@ & TST 1T @Y ST 2|

Y gfe B oier AM-N & Wt sew § sarer g9 T8t
qear € |

a fee siee (Body fit bolt) (Fig 3)

Fig 3

1)

WLN110913

BODY FIT BOLT

T THN H dice ARl ST ITANT aF (a1 Sar & oe
FTAEHAT % S ATIET T T el & 399 o< B &1 =4
Fiee & g & AT & AT BreT 8T |

aiee ¥iF AT fog adt =7 & et ga% forg wofim g 8 fmm
ST =AT(RY

et w== S (Anti-fatigue bolt) (Fig 4)

Fig 2

WLN110912

Fig 4

T

ANTI-FATIGUE BOLT

WLN110914

H
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T T & dice ad ITANT (AT a7 & o9 @l are
are frfa & i Tear @ &99 s@wel # s et & O
FATIET TE T dlee HT ISTEL & |

9F H AW F Wl H 7 F quiE F grar |
== (Studs) (Fig 5)

Fig5
STUD

(W@

STUD

WLN110915

=H FT ITAN I AGTEA § AT e & O s s
FIAT ST & |

S dlee F TS0 A¥E & FAT AT & At qedt § & arar
FE T B T FA AT AT aqT € A FH AG A W
are BT & F=ET AT FFHAT 2 |

fRae sarge (Rivet Joints)

& g TH & FYAR qee & faww fawo(Designation of
bolts as per B.I.S. specifications)

HAT AHH F AGAT SHFTNAA 8 diee HT AT, I &
ATHTY, TS, IO T JIAT # FeAT &7 feiwor g6 e o
ST 2|

IS9T (Example)

7f3 FFATTHS atee & T M10, 3R e arg 60mm Te Torent
4.8 g1 at I/ TW TH FWAT JEw M10 60 -4.8 - 1S: 1363
(wmm) |

o7 T 1 e (Explanation about property class)
M10 60 -4.8 - IS: 1363 # zurtar 7T &7 31f 72 & fF 39 e
FT iAE o7 4.8 €, 7% &t § a7 gAT & ot *qAaw dqwrar
ofeF - 40kgf/mm &, TT T80 I+ fiee HH AT T T
&7 g 0.8 ¥ |

=1 ¥ (NOTE)

AL WIS % AJAT diee TF & H 9 38 =it -A, BT
& C # fawifor fam mar 2| e & A st Ba C &Y goer
# fos #d® AgT § 4 1w |

(7T tfers ST & fomy 1S: 1367, shr XVI 1979 # 39)

B.L.S. ® 33 7 % dvwiiex &, e fafdrear weam
T TEe A WA FEA N SrawEEar a9 F e
qE AT | qeT AT YIT WAL F FATHE
FraTRaTt a3 T wwar 2

IqA 1 3@ AS F A # A fawAtoraa w FA A S
» RaT &1y s

« fafe s & Rae #it gz

 fafter e & Siet & = s@E

+ AT T T gETSt F AW @

o RaT & s i T FATI

t SroET AfE GTg FER A T & At & forg Rae

FT AT T T € | g 7= w1t 7 Raed w1 oy

feraforfiad & forg fomm smar 2 -

- afe afw STgE = 2 |

— afg AT & FOT ITH FHT F HEAATHS TRAAT S &l
T &Y |

- 7 A=W & FRO IAw RwnH & qEe & T T
foar st & |

fae & fafafe=t (Specification)

fae %t fafofear ot aw@E, gerd, aegsr a9 9% i &
AR & & ST 2 |

Raz

st % Fig 1 # feamer w2 fafie see & Rde e € | ag
TE FET ¥ gEIa: @9 7 Raw, F8wes fw Rae qur o
saforar (bevel) o arer Rae s 7 sma € |

Rare & forw s g STt aet waTef g3 3, afar, fieft fiae,
sgfafiew da 3°% game € |

9 & aarg gy Rae a aw@rg L gsfiE (indicate) &t
ST & |
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Fig 1

HEAD

BODY
a

TAIL

Fig 2

SINGLE RIVETED
LAPJOINT

VA

AN
N

K
L\

DOUBLE RIVETED
LAPJOINT (CHAIN)

SNAP HEAD

COUNTERSUNK

IS

OVAL COUNTER SUNK

| |
— l - -

MUSHROOM HEAD

WLN110921

PAN HEAD FLAT HEAD

3z wite (Rivet joint) (Fig 2)

e sttet #t s site (lap joint) UF 9€ St & FffHa fram
T E |

I S § UF < 58 a¢ T Fed €, H T Ha7 5w & |
frae afawwor (Interference)

Raeq # ofit (head) = & forg strawgs o #it Rae afasr
(interference) #F=d ¥ |

et st (Fig 3) s¥Ta @9 afaswr (interference) feaa
=1k o ST 2 |

LS

e
|

| &
RS

IR

L\

DOUBLE RIVETED
LAPJOINT (ZIGZAG)

d
f

SINGLE STRAP
BUTT JOINT

DOUBLE STRAP
BUTT JOINT

WLN110922

Fig 3

=T 9 (flathead) (Fig4) v & forg Rae & swamg (L'mm)
feaa g

WLN110923

x = dx (1.3 1.6)
sel x = Rae afasr mm # €
d=fRac s =@ mm # &

Zafery TE TE wiel & AerE Tmm & § et 90 a=1 & forg
Rae #t g (Lmm) feaa g -

L=T+ d(1.3~1.6)

Fig 4

WLN110924

(L=T+d(0.8~1.2)

S9 e @ we & fog Rae A awE 7 = wr e
(approximate) W HTd & ST STt g8 AAhe THH TATEST &
Rae a1 === Aifvw |
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areeRw (Soldering)

IqA 1 3@ AS F A # AT fwAtorad w1 #A A e
* et &t qfvwie w2 @@
o v g # deeRa st F e qE |

AR wFA (Soldering method): &Tg #t =& &I g
# fafer fafeet &t 21 ateefr 3w & uF 2|

AT a8 whe & o Je S aTelt e ang w1 T
fomT gEe T, o @ieex Fed @, 91 @@w@dT & @ arget
FP ST SATAT | Gles ¥ T T, FE S aret qard & &7
gar 21

forereT ger Aiee¥, ATHR 9Tg & AW FAT & AT A aA &
forg e eng % due § A wAr €l

I SISl I¥ Tlees R AT HYAT =1RY o T 9¥ a19 I1 F9 &f
TAT FRT TR ATAF ASGAT AT BT |

AT FT AT AR TAT FSIT AT & 7S A 15Ha
3T ST Aar & | F3T A RAT &t A qEr (a) T (b) = €T
AT &t ave s R s asar )

o T e # AR fasor it 420° C & = freer Star
g, & AYE ST FXH G B AlSH F WA H ATIH (soft)
AT Fed T

atar, sEar qur fe fasrr & @& (filler) Tared & avE I
T 9T B ATSH & THH for@H TR a1g H 420° C & %,
AfFT 850° C & &0 ¥ T 3T o 8, &t afonT #=a 2|

=dY Sfr, afer & g & @, sifafRe gas & o ger
X e, FIEY dtar ferr & qur STt gt e (flux) S
e 2

e sreRA (TeR@ @) (Soldering iron (soldering bit))

IqA 1 IW AS F A A T fwAtoriaa w0 FA A S
o FITSRAT ATIRA HT A FATAT

* TR A & TAATHS T FT U FIA9 J

« Rftw R & ater fae @ s ST T |

TR s (Soldering iron): At e, @iy
# freer qur ang S o @1 ser €, F W oo
s faaT St 21

AT ATIRA ATHIA: qTET AT q19T T & a1 2 |
zaforg = atar fae st #F=d €|

Atee< fae % forg aie &1 adigar &t 9T @ w=ifE

— 9% W F g ST ATAH & |

— 3aa fom ofar vamr & A g 2

- W & & Ry & a9 T awa 2|

— ZH TR ATSSl § AXAdT & WISt (AT ST HpaT 2|
T TR dERd ® fAefafaa s g 1 (Fig 1)
— ot (e fre)

- 9%

— RS FT A

- F|

iR aian fae (Aieeww o faet & wawR): 7 gwre &
Tieefar afer foe amma: ITT # o @ |

Fig 1 WOODEN HANDLE

SHANK

HEAD
(COPPER BIT)

EDGE

WLN110931

SOLDERING IRON (HATCHET TYPE)

7

- FAi#e At afar fae
- faga AT afar fae
- i\ €T A afer fae
—  #rem AT atar fae
- efe atefi afar fae
— USHE g qid fae

- 29 At afar fael
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At A & fae, fawy #f & fog Iuge fafe s
T arEett § fed €1 3% aR-a) T =T F 999 & fou
i a7 TE & for waie a9 &t =y qur aga W 79,
ST 2% Hiver & forw Sfaer ¥ | Aeew faet #F arer o F 9
g fafde fFar smar 21 g ' wa & fog ofid a6t
AT T ferfie &tar €| aftd gaeeds ar oy & 8
fora stiet & forg o= e a2 |

At Qe afat fae (Point soldering copper bit): &
FAHTT ATHITE TS ST o Fed & | g% FIT T Bl
F TH FIU 9 FATd U UF FITHS a1 & | $69HT ITAWT 2o
T 74T A< ¥ forw gt 21 (Fig 2)

Fig 2

WLN110932

e wieeRan @t fae (Electric soldering copper bit):
farge At st & fae it Tew grer o e s &) afE
N7 ITA &1 dl 58 THL B GEIar & Jdr &, FifH 98
THFAT a9 g TEar €1 faga sl wwE, Gt
Fieest & oIy AT IXeTX aedt ST G964 ATl faet = a1 AT
Fgfda &id 8| §=° A Siel aaEr 1 qHar & q9r F
FroTd: faRge ar et sEwael ) g & 21 (Fig 3)

ELECTRIC COPPER SOLDERING

WLN110933

T I @iee R aian f3w (Gas heated soldering copper
bit): ¥ S el afer fae, 9 sarem & 7 eidr & s
9 & fIser WRT O ST @ | I a9 | SUANT &tdl & T
AT SOAT WRT &19aT B9 & forg foe qafa a=r gar @1 5«
st % forw gdfiga dgiferm | (LPG) sererm siftreisra:
ITINT EdT 8| Tl foe & sms argst qur J=e & fue
aftafoa gid & T 3E THR F dieeyT GEYd a9 & forg
ST g 21 (Fig 4)

Fig 4
@ij] { ) :
p——

GAS HEATED SOLDERING COPPER BIT

WLN110934

e Aeefa aien fe (Straight soldering copper bit):
T TH & AR A A T & ATARE AT T
Aieed Fe & forg Sud &t 21 (Fig 5)

Fig 5
S —F 5 ) >
N C ~

STRAIGHT SOLDERING COPPER WITH HANDLE

WLN110935

2fe @i aiem faw (Hatchet soldering copper bit):
3 THR H AT ATIRA qAA f@afar o ar 39 Sitg aedr
Tl AT AATHTY ATIR I e F3 & oy qaifes Iud®
21 (Fig 6)

Fig 6

WLN110936

THTET Ategfa aran fae (Adjustable soldering copper
bit): 38 TF¥ F1 AR fae a8t W™ AT & forg 3T
EHAT & T7 9¥ Ateeyd & foru dar a7 2fve foe & a7
a7 aar 8 FAES At fae & G oft fafa A
ATee T & forg awmtsr FF=w s @war 21 (Fig 7)

ADJUSTABLE SOLDERING BIT

WLN110937

TEN Aieea aien faw (Handy soldering copper bit): &
efvre wTe & star €, afe arest § efve & aerl 7 a1 &
AR A &1 A & forg Iu=r G star &) 58 g
Al AT 9¥ At & 7w IueT AL weAT =Ry, #ih
Sfafa ST % FO 91g = (buckle) &F sfT | (Fig 8)

Fig 8

WLN110938

HANDY SOLDERING COPPER BIT
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aieeY (Solders)

SEEW : TH UG F A § oA Al F FA AT eh
* AieeY A qRivE FT T

* HITET & THR Ft qAqT HHT

* HATIH Hice? & THH HI TaT qohat |

AleeT UF duF TOF 91g € S Afee¥ THAT # ITAT gl 2 |

5@ org ar fawer & ey @ ave I R St 21
AT # AR, s, five (Ingot) ©e, I, 3, =7 Fe, I,

AATIH Hiee : FATIH Ales¥ Aty g # o qar dar &
T Eid ¥ §% 3% OIS (A T & B JeArIw
HIeST FET AT & | TATIH i@ T TaAwis 45° C & = o
FIIT e & TelAis 45° C & FUT ST & | 560 & JA1 A ¥

 EET & 9 A gt e st T & gsar @1 F gerd fom, atar, dar, o, ST &
HieeY & THR TR & qAT AT (AieT) a€T ewh aige & ateewd ¥ o
Tiee¥ 3t THR F T T ST b e @1 aeft § ey & e @i qur 39w
RS S SIIART FT g9rrar =T )
N AN Alee & FAS § o &t 939 T8t Farar v 2|
E R qlteed FT THRE fem |rar EEERIN

1 AT AleST 50 50 ATAT 9Tg A&GT AT |

2 e AieeT 60 40 sfrer & T qUT ATATA & FROT|

3 g AieeT 70 30 T qUET, A F, FHSG qAT qTA AT

F4 & ford ITA g 2|

4 Ater (Coarse) Hiee¥ 40 60 Feaiha @le TaY I ITAT &ar |

5 tfer gaw AiesY 66 34 e fiaqer, afar a9r s

6 fFe® T 63 73 e AiesT & qA |

Tiee R e (Soldering Flux)

SEAW : T TS F o § o Ao F F A g
* QIS MAHT F FTAT HT Tl TR

o MAHt *F T99 & fC AMEUE (criteria) wt TaT T

* ATTAF T AR AR § T/ FT Tl

o R TR & et F A AUT AR STARET HE F9T Fhat |

Tl U &1 ATRATHLOT F FTLOT F& HAT T ST 00T &, T
37 ATATALT | GaAT T@T AT 8 | Hiee<d FE % T 39 S0 aF
T XA H gSAT =@Ied | g9% forg, uw wrEwEtaw aifiew, e
e (flux) Fed &, B TS IX g A ST 1

et % 1 (Function of the fluxes)

1 T oS A & ATHATES &t gl & | T8 GEIIT &
L ET A

2 9€ ®E @€ YT dYd ATALO &l 9TAT & AT AL A
AT Bl & TrehelT & |

46 L= : deeY (NSQF =¥ 4)

3 7% firoet @iy & I a9 &l &7 FXd g4 (ool Meid Ht
frafRa = & avear & 98+ § gewEs &ar 2|

me® &1 F949 (Selection of flux): e (flux) & =99 &
forr faeer forfm srferareror weergef &1

— HIe€T W HIEABE ATTHH
— =R TFA TeE
—  STeT S & gered

- I 1.1.09 & Tty Rreia



fafirr w1 & et (Different types of fluxes): T =t
fATgaR aftga frr ST awar €1 (1) sEEfAs a1 gars
(Framsfier) qam (2) sefAs ar sas o seEhs
TS STRATT AT TEAH &7 & Fharsfier g & q97 sitanss
F TEEMF ©T § IqH A gU gerd & ¥ HieeT H FW
ATelt AT I¥ Y g/ A A & T Ao wfakAr qof
BN % e qeeTq 47 31 =g |

AT el s €9 & i gd 81 F s g J=
ATCAT GTY F AAE T T AT S qAT AT AT AT G H
TF 7 % fordt ade & 1Y # g S| T FaAA I U7g qAT W
T A ¢ o= Aifa® wie (abrassion) & 7F § ATF aW
forar @ 21 F @ (lump), TISSY, 9 () AT a3 & ©9 |
g 2|

fafter g & ew
A sFE e (Inorganic fluxes)

1 «#% &1 a9« (Hydrochloric acid): @is sEgaaiks
T 59 % W H ST &, S F4AT & qE § At Aeperar
2| ga" 2 97 3 AT 5ot FAeaR A AT & A & Srar
ST AT STAT @ | ST & feshy STt Fenerge e rar
&, S Tk % ©F § 1 FAT &, Tqferd 38 ST Aler
AT et =1e< & sfafea aay aget & o e
FY A¥E ITART AT fobar Star €| S« "Rufew swar iy
Fed 2

2 S *AiTEe (Zine chloride): a1 S5 (stT) & BT
THST FT AHG & ao(g § e H G Fqse s
giar 8 | T wifererelt gorget & o & geen sTege
9 TAT FT &aT &, Sed S Fivge a7 ar 21 G
FANTEE, FT AT 1 F 9 & 7 a7 § g49d7
=

1 Fige i ga fere (Killed spirit) F&d €1 3@
gera: amar, fiad qar o == # atew w3 &
forg IuetT e St 2|

3 swifeEw F@iEe v AEEY (Ammonium chloride
or sal-Ammoniac): 7€ araT, fidqel, ATeT TAT T
(steel) & HI=TA FXA THT ITANT A T ST THS
et el 2| 38 5o & @y R S 97 aeeY
& ®7 ® Iw fFar sar @1 7= st (Dipping)
T | I HTF 0 ave Wl ITNT Far star &1

4 wERE ™A (Phosphoric acid): 38 g@ra: Tas
F1 A AN T 1T @1 Fe AT et 21
W IfEd F I § 9UeTRA T Srar @ #+ifE aw
T I ATHAT FLAT 2 |

B et T

1 I™= (Resin): 7€ T (pine) 34 (sap) & A=
AT YWY (amber) & TT & 9ard g1 &1 aE W%
(paste) a1 TSEY & w7 ® ferar &1 IR, T,
TGN % TS TATT Ff Tlee¥d FLA & oIy ITART b
StTaT 8 | 7% faggdir ateeww #rt & forg srerfs gwaiT
B ST 2|

2 ==t (Tallow): a® SHaY & 9t &7 UF €97 2| 39
grar aur fiaa &7 gifed 3 gug oI fhar
ST 21

freaforfaa ameft, Aiceed § ITANT &I AT Faad H THia
TAT THR H F90T 21
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wgffe
EIE]

e & fBre
LIGICIES

Fefiam & fere

atar & B
LIGICIES

GICl

T &d fBre

A

e & Bre

=

AR - e HIERIRE 1%

g g fBre

fe g fBre

feq-=tan e B

fem-dar & fare

fe-stear

ST Hifes s

EE

o

EET

EE

EE

EET

st

RS €T & A T
TAT HleeT ATIH

FTTRF FIFT ITeTeET

FTTRF FTrT ITeTeET

FTTRF FTFT ITeTeET

FTTRF FTrT ITeTeET

FTATRF FAFT ITTET

FTATRF FAFT ITTET

=R F A1 qiead 29 wiA (Portable hand forge with blower)

IqA 1 3@ IS F A # A fawAforiaa w0 FA A S
* 3UT B T TIAA S@T A

* 39T G F TAATHE A&V FT U FIA A

* 3T ®IS H ITINT S qAT Fe qa= A |

#vg wist (Hand forge): oE @iee< foe #t 7 & & forg
IYFRT e 2|

7T g TN et qAT FIV HT a7 1T & | T& ATHY ATHT:
T BT & | aTg #t ATgfe & for W U FEd @a} v st
gl

ST GU AT H BT & (o7 IJaF AT I UF (e <l
aft &t £

e &=, AfrareT et & 997 ear € a9 gue F o F 1w
I IUere FTd gU et frgy aorm ¥ & frsror & fe gtar
21 (Fig1)

AT T & o ITENT gT fuN gEra: A gt 2|
HTHIA, FIC TAHST & A< T SArar 2|

Fig 1

HAND FORGE

WLN110941
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fowstt =@ (Dipping Solution)

IEAW : T IS F A # A fwAforfad w w7 A g
o sl ot ST &t g9 J
o forTsel =it & aTat i Jam J

TE, W FEGE T A & T4 Al (€ & qless atid werdl §
AT F e & forg IwhT giar 2|

e ST ST 8

1 el § AR I8ET & " 7|
2 ST % ATT STEAT FAITEE i Eiel e |

3 AR Folad & AT FANRNEE AT TFFAAIH FARLTES H
o & framstier does & ave faam gul

TR TaHT FT T Uh HRT d&T STl & I 9T T ey
TATIYE EdT & Fifh Hier FT F=AAT T JaT A2l AT ared |

Aieeed ® geen % qa 3w (Safety Precautions in soldering)

IR : 3F S & 9 § oA At w6 w1 A g

o e TR/ FHEARH | g9 {7 Hiwww FA R GIAT & [F IUTEN F AT FA A |

FICSA A TAT T f6d A qTet Gaam & 9 I |

1 ST AiET & TeT Al qAT FAa & &I & forg geet
9] T8 |

2 @ & 919 & oI ITAWT & TR TH Aleg A AEIA FHi
HETRA & I JEeT 1 |

3 AT AT & STANT & T¥ATq AT ST B F=T aA<E &
o F= % 98 sTeden giar 2

Tt Tieeed (Soft soldering)

4 TR & I AFew arer gu F fFE F fore aiew
AT & =T a¥E & gAQR 87 | o ¥ |

5 AFE F {7 s F ITANT FIA qHT LT FTIH T |
6 IFT FHT AT AT THA, TIT A HF AA A fiR-¢fi¥ e |
7 T O A H A F T (A

8 il srAEfF Fo el g

9 FUHT T & A o T 0T TIH AT IEA T8

IR : 3F S & o § oA Al w9 w1 avw g
o WP Aleg<A THHAT T G0 FIA |

o AP Aiee? & fUoed # vaei & qa= |

* HieeTA aHATE & q((Sd AL HF A 7

 fae % @ #1 AEw S9N |

* Hivewd A fE & Ioq 1 7 @ |

o e & IR et 7 AW AR dieeRa daw F Afwasen w Tam A |

|iTE Tieeew AiHFaT § AiFfora giar 2|
- FF @ W G FAT
— T Qi Jiee? FT 99 FLAT |
— HlET ATIAH H AT FIAT
- 3Ifuq o ® FIT T9qT IgFA FLAT
— Fig 1 & 39I& T JJER FAES T AleSe ATALH H
FIAATI JFT AT FeAT|
— Sffq F GATTIE AEF T qOF HEAT |
HeTAT : A=Y (NSQF = 4)

Fig 1

SOLDERING BIT
TINNED FACE j‘

SOLDER-LIQUID
SOLDER-PLASTIC
r SOLDER- SOLID

|
SOLDER-SURFACE
ALLOYED

SURFACE WETTED BY SOLDER

BOILING FLUX

LIQUID FLUX INCREASES
REDUCES OXIDES REACTION

BASE METAL

WLN110951

THE SOFT SOLDERING PROCESS

- I 1.1.09 & Tty Rreia

FN
©



T Alee¥ & T ATHAe0T (Melting characteristics of
soft solders): fo=7 A< At F1 FeHeH Ta™™, 63% fe aar
37% o &7 fasyor €1 63/37 @iee¥ 183°C X fUererar & aaw
forsror ioft & aft st 1 =Faw TemE | s & Fig 2
# gortar T

Fig 2

TEMPERATURE °C °C
350

327 R

300 T

|
3 I 232
= | |
2001 2 I [ =
8 I I | | | T 183
2 A
3 R S N -
el el ol x) gl |x SoLIbus
1 LIJ| LIJ| w w L <(| |LIJ L
100 a a al ol gillaig
] ] ol oI oFle o
U)| U)| U)l U)l UJ|8||UJ|UJ SOLID
8 21 8 8 gHmslg
S S S sl S & ls
& @ | < B | ccluJ||cc|r\
0 — S S
TINO 10 1620 30 40 50 606|36|570 80 90 100%
LEAD 100 90 16 80 70 60 50 403|73530 20 10 0% g
g
MELTING CHARACTERISTICS OF TIN-LEAD SOLDER §
Tieew aw-1% (Soldering Techniques): = FIA &
forg forfaa @err arsdig 21
— SIS ® qFY BT
—  TieeY & TAT HEAT
— Tieedd ATILT H AT U7 I FLAT
— dfer foe &t T HEET
— T} fae & =g
— HeEIA & qvET A HIAT|
— @ @ A

fee =1 == (Attitude of the bit): ey A= fae #r ot
farfa & for s =ity & wata s aua gy, e |
TaTE HT TF |

foe &t FE- FET FoAF TAT TS dde & 9 F BT H TS
F dfe & swar =teu | (Fig 3)

T H H HE A IRade diee¥T a9 a9 & qrw H A
FAMT S AT #T g8 Adel I WA RA g8 & | g dies< aur
T & S T, e § dfes} & GHigoe % oy arss 2,
ST % Fig # wefia 2|

AT AT FT AFAATIAS ITANT, FIEE ¢ fag & 7o
@ foe % w@ & wwifad st 2|

fee ®1 === (Movement): Ham &t Y@T & @y fae & wom
T o @ Aiee & T T4Te & A1 &q eAr J11eg | Hiw

Fig 3 .

SOLDER POCKETS 7 V

CONTACT AREA @ HIGH ANGLE TACKING
SMALL

CONTACT AREA @ LOW ANGLE
LARGE SOLDERING DIRECT

JOINT
OPENING
COVERED ~ _— SOLDER POCKET
\ PENETRATION

ATTITUDE OF BIT

WLN110953

& Arr st afq & afafea 9 siawe % @ & au7,
fae &t fiw & de-ae anr AT S Tdq™ S STEavEEar sidt
21 (Fig 4)

Fig 4

SOLDERING IRON SOLDER

SEAM OPENING AW ﬁ MOVEMENT
— J ~——— CONSTANT

MOVEMENT OF BIT

WLN110954

fae & wor &1 wfawy, e atey & a%a FW #t gHtad
FIAT €, TG S & T@ H AT FIAT AT fae & 71, o7
& ATT-IX J87 FAT &, a7 & Fig 4 & gortar = 2|

g TR & U dag # A6 Y& W@ F oy, f T &
AR TN AAT AT B ST AT(RY |

W w1 e« uw AceRa @i F fefafea aeor aw
=rfeu|

— @Y AT # g8 ade § AT H IH 2|

— S A0, Al F W 8y e % arr @iq

— dew &7 U a8 Us 9H AISE & 9 @ e}
A & AT Jiee¥ 1 /T, Il a0+ g1 a1y |

AT & T H A & fory fagerer sada st €| iR
Ht ag a1 Foredt e & o wifas e g fAfde
TEar € | ot g1 S R & Al fiaw § i a7 F:
97: A6 Fi¥ah, T: TR A q97 T Ales < Fidah T
ST 2|
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aieelRa se (Soldered joint)

IEAW : T 9B F A # A FwAforfaa & w7 A g
. AieRa Fet ¥ THFR Ft @@ A

o T St feomga @ T orw A T A arel faegett #t sam A )

TieelRa st % wwe (Types of soldered joints): =Te¥
oTq TeH F AleSRd TSN % GIET T a1 FIT AT 8 | HF
ferfaat & #1%t &1 9y a1g A JSt & FT JST qE@r &
7T fhe e Ft 7oigd a7 dF % a7 & oy deee e
ST 2

Fig 1 # ateelRa o7 sfie goiiar & &1

Fig 1

.

LAP

—
JOGGLED LAP OR SUNK LAP

ABUTTING LAP %
7

TEE

CORNER LAP

SOLDERED LAPPED SEAMS

Fig 2 # #deefRa daw gorfa = &1

WLN110961

Fig 2

A=

GROOVED OR LOCK SEAM

PANED-DOWN JOINTS

— L

CORNER

KNOCKED-UP JOINT

WLN110962

SOLDERED FOLDED SEAMS

TE g festrzr (Correct joint design): sia¥ AfT adg &
Ty AEY YT SAE Ao & AqTT Aed a1 e FA & forg
ATesr & | HiTRT BT aRT Se | wfora Aeex & yaTe & fow
AT &Y g2 ade & g9 fRfEr arsdT §1

firae aAfsmr o1 dew & ot s siie fewgw ge:
AT & T 74T I foras forg &+t &, % g iR
T 2|

fraforfaa fRafaat #1 sEete F3d gu sifaswan awred g
Y ST THAT

- 3 e fasor &1 e e s =Ry | sew g
9% @A AT oA A |

— e sad JAaw gmr Jiey | fwe [T adqe, gaaw
FFT TEE H wEE FAT & adm daqar & 0.05 @
0.13mm % &= ITINT FLAT ATRT |

— HIEY o F §E A4e F TG T & HIF HAT AR |
AT FT ALETE AW TEF U1g FF Alerg # 2 & 10 AT
FATT ST & | e wiew &7 ferfq § S #v ans aqo
TeTe T TR g 1

— A=Y T & dd8 & A= a¥e & (o gmr ey | &
FT ATE g1g AT TG A AETE F 2 & 4 IO dF ST
Trfeu | afz I el # Al SEAE € @l dae we w0
Aierg # AT form ST =R |

M YT SIS, g0 AT J47 q€ fFF gu, Fig 4 # o

FFAR T Alee¥d JgoanT & forg 3fea 21

forea¥ TieeY, AT STl & Affa T T9TEad FAT & T9T 1

Fod e R T St & g@ ¥ diaq & @ Ft S

Fig 3 & M7 SIThTY & W % HiesRd e a9 T &1

Fig 3

=

SLEEVE CAP

WLN110963

SOLDERED JOINTS ON ROUND SHAPED PARTS

Fig 4 A
e |

LAP =2 TO 10 x METAL THICKNESS

GAP = 05-2mm
GAP AND LAP ALLOWANCES FOR SOLDERED LAP JOINT

LAP=2TO10xT | =
GAP = .05 TO .13 mm
LAP AND GAP ALLOWANCES FOR SOLDERED SUNK LAP JOINT

WLN110964

T : ae? (NSQF @ 4) - srwmE 1.1.09 & awifte Rraia 51



=it @w (Blow lamp)

IqA 1 3@ AS F A # AT fwAtorad w1 #A A e
o T AT F TAATHF A B q4qTH A

o & AT F WO H TEAEA A

o ST AR B TATAT HT qUH FA A |

& A7 (Fig 1) # fadt & aar &t qd arfua Aferarei & g
FTfad %% o AT &, Srew a8 arfera & sar 2| g &
A FT A, g & ar T e F fow s § § amar
et & @ Fivter § & saford FE 9 UF a1 IOF ST I
et 2|

Fig 1

SUPPORT BRACKET
PUMP

PRIMING TROUGH HANDLE
FILLER CAP

PRESSURE
RELEASE VALVE

WLN110971

BLOW LAMP

AT & 3ig¥ ST, fgr & dor & ardEr & a9 T &
forT SoAT IUCTE FET & | AT fAETd IR e ST, Sieeed
foe &t o we & forg ST ey 2 |

T & 9T &9 | @« a« =ex (Factors

Alee<d (3 ST aTer 3 W 97 Aiee 4 AT & forg Foar
% forg Serer wia Y aXE ST § ATl St o garer HEA
IUHLU | AT AT & W w0 Fig 1 # goriar w@w 2|

TR fiae &1 at oF S et 8 | gt 1 A WA F o g
oY 9% uF WOt F fe gar | sner # oA [ dF a™ v
frew & fog 7@ ) s ae fAE are gt etar 2

T AT & A % forg fragafes e wea % forg smefi e
ST ST €| T O AT I FA F forg g F AT &
o7 it el we & forg Aister &7 UF @< ITore eiar 2|
ENT a4 a1 She I g+ SIS e el 8, o 1
AT & o Hieex" STERT # T@r Sar @ s & Fig ®
FTaT AT F

T ° fudt & da # arfed Fe & forg o o Suere giar @

considered while soldering)

IR ¢ I TS F a4 # g fAwAferfad wf w9 At e
+ Sfa Aieeww ¥ forg Rufaat #t sgmiem & a6
o TR & TAT TETE & A &t qaqT A6 |

AT, WieeT % ATH &7 T AW &1 S(iew &1 f&afer &, srafa
Aradt uTg F TeATE W ST

AT F F g Frmfafan fafeat #t quf #ear =iyl

1 oTg & ATF &[T ARy

2 §Er A gEa # IR S =Ry qur 3§
=t fexfar & =tar =nfexr |

3 Sl AleeY TUT e AT AleS I HILH & =TI (63T ST
Encdl

4 3T AEAT FT AT TG FEAT =AY | AT o9 37 ferfat
F STATIOIT X AT, 3T =T Aiee¥ JIS AT FY Tt & |

TETE (Cleanliness): @teex ®¥ ot 7T, d<r AT AToRATES TR
T A T ARl e | HiEr A A 9T FAfF I 56
ave famg @t I9eT F3d §| Al o1g TS & A IF AL ASF
(cleaner) & ATF #¥ | afd & HTeil THIST &1 g8 a&aY & At
T 99X AT F9 & ATHATSE Hf 8, 4T Td€ & THE A dh
I ATF F |

TWHIY GG, A ataT, Ft o e & He (T2a) G o
THaT 8, a9 W 99 8 I8 9 AL hd | 37 SATHATES &
fareft ot gawt TAdY 99T AT & gerT &1 &FAT 2
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YA Aieewd, FIW Aieewd adT1 Reaw == (Soft soldering, brazing and silver brazing)

SEAW 1 g9 9IS % oA A oA fAfofaa wrf Fe av et
o qIH TSI qAAT FHIT QieZIA & ¥ F TaT ARt

o AT FiEIA, FIY Tl ayT e ao= 1 fafr | san ==t

o AT qAT A=A F N HAT TaqT qHRt
o o #t aftre Rftet & IR § gar g3t
o AT W HETAT AT ITAT &% AR | a7 Fohat |

Tiegew a1 s (Soldering and brazing): @i T
ST T doed & 39 o # o ' § fF aee fu S arett
T 9T (TRA) T T Tl TSI SHav | FSTT qoT qiee<d H,
F TAE FIEE R 17 a7 @fede Jof & &= sarted
gt 21 (Fig 1)

Fig 1
9 THE SOLDER IS MELTED AND ALLOWED
TO FLOW IN BETWEEN THE SHEETS

N —

1. THESE TWO SHEETS ARE CLOSELY
HELD TOGETHER WITHOUT GAP

2.THE SHEETS ARE NOT HEATED
SOLDERING

THE FILLER METAL IS MELTED AND ALLOWED
TO FLOW BETWEEN THE SHEETS

1

N

THE BASE METAL IS HEATED TO
ABOVE 450°C BUT NOT MELTED

BRAZING

WLN110981

I #ieewA (Soft soldering): Hiee¥T § Tg& TTF &gt
FT T 427°C & i giar 2|

T i & fore wga T © -

- fem-de (AT SR @ & forw)
- feA-ds-ufewfy

- fe-de Fefiam)

TR it ALH il Fed o | T Hiee T & forg e aw
Teh Alee < I &1L 9t (T STiar & fSrae afe &t @i ar av
Tt a7 faRpeter & & T e

qYH Fie=<A w1 @9 (Composition of soft solder)

HHATAA: TH AleS L, AleeT & J ATl G 4Tq a@l qies
FE F T X R wd gu dar o fw oar fafe
Ul § g gtar 2 |

A Tlee< F5 ATHA d9T €41 § IJTa eid & 99 -, &€,
AT, T AT AT AT

vt % T (TYPES OF FLUXES)

TAF (Corrosive): 30 THX | =i | e A® qard I
g | 37 THR F T g €1 TS T e [Ha stedr
2 o8 aieeva & aTg quid: of 3T A1 | a3 @9t | a7 9=t
STrE &1 THTET &1 & 91T qe1 ST ThaT 59 THE F FoART HT
T qEt T ST = iR

FGAE (Non-corrosive): I TaaT Y= 9¥ MaTRa g
2| ITHT TN YA FHAT, AT SE JG@ AAT qAT A T
T Smar @ 52 e &3 gtar 21

fafter et ¥ fog Sage ww@w (Suitable fluxes for
various materials)

e - o e

S U7 ST ATET - STEgTERARE TR

fo - wefeEe

dg-dar I

fiaer, afaT, FaT-s g, e

Aieeww H q« w=@A (Basic operations in soldering)
Tlee¥ U S atet wrTt &t ae-ae fhe BT ST 2|

de, ST, #iE SATaETEel H A9, GYEd, 8 AT a1 Ty
FI AT & T FT TART F% AT AT 2 |

ATFATEST W TRAT & B % forg Aies< Y A a1t gt F
ST % @1 At R star 21 (Fig 2)

Alee FT TF draT Aleed fae & grer awmar sar 2 | (Fig 3a, b
TAT C) AT AT & TH q9T Felg (ohd U ATaT T A1 &
@a (sweating) & HTRUT JeaT & |

Tlee¥ &1 AT FTAT &7 ATEY, FASSTE & % WIT aAT g4 &
FR e s 1

I q¥ I HieeY & AT ST & TAT SIS F1 3T B
fe=m st 21

aww (Brazing): S5 U T &0 Sed &0 SfEAT &, S
A=<, St 450°C & = & et € & gomr 7, 450°C &
FIT & ATIH 9 & AT € |
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Fig 2

TINING OF THE
COPPERTIP

IRON

NOTE THE DIRECTION IN WHICH THE
COPPER IS MOVED AS THE SOLDERED
SEAM PROGRESSES.

SOLDERING WITH A SOLDERING IRON

WLN110982

Fig 3

TINNED /
AREA
TINNED
AREA TINNED

_— AREA
-
B

TINNED & HOT

SOLDERING |RON\ /

C
SOLDER FLOWING

INTO THE JOINT

WLN110983

AT ¥ B2 [ &g 860°C & 950°C & ArqHTe 94X feerna €,
TAT ATILA TAT IHF AATT HT o FA & forg ITIT & 2|

9w w9 (Brazing fluxes): o anget & forg wee
T, ATAT TATAT FAshd il & | el & a1y fAers a9y
TF o & &9 & 30 I I @0=ET Arar 2|

e sow e arae 9= R ST @ ar e (alkali)
AERET & FARES! & W I9AnT T ST 2|

% worae ugfafaaw, wifa, ffowe qar Sfeew & 5=
ATIEE SATFATEST HF GL FAT |

= i fafr fafemt (VARIOUS METHODS OF BRAZING)

T 39 (Torch brazing): si-udifesiia sarer &1 =T
FA Y qA o1 Ht AT ATIH & e a« # | (Fig 4)

Fig4 108

@

TORCH

FILLER ROD

WLN110984

TORCH BRAZING

&Y 3= (Furnace brazing): 31 fq St amet g1t &1 STie
H Tl a9 amet & ar @ U S €| uwese are
IT FA & forg araw fefa e smar 21 (Fig 5)

oty a9 uF & T 8, fored feferfaa og suemr e 21

— d, M9, 9= A & g & forw a & o9r, Ay aur
TafAE A @ e w87 FT AT d¥E g 9T F9 |

- Sfa AT F TR & e # F9 F e #| (e
aTet &T Jadsl & a9, ATHT ATTHAH A=, Fadr 0.08mm
?)

— TMA® B AT F T H A | (AT 9 & forg 25% aiRE
AT (F ©T) & qTF 75% TRAT IS & fHH0r, Aw
AT T & a9 & forg ITiT gtar €| A dee
T § FANNES, FARIES, TET, TNE, T e, qRE
A, ATEF qAT A BT 8 |

ZATCIT ITART & ATelt g T ATERA I Mok FgFT H7

I {35 STar €| et a9 S # ATIR=HAT it 8, 98l 97
ST T IFNT e S 2|

Fig5
9 BACK GASSING INLET
VACUUM
LINE VACUUM GAUGE
SEALS VACUUM
— " LINE
] C) ‘) 7

THERMO : q
COUPLE 0 <

0 S WORK SUPPORT

> C FIXTURE
HEAVY q p
WALLED A1t
INCOME ?‘ )> HEATING
RETORT 8) (g ELEMENT

C D]

(; S WORK PIECE

q v l

C D

RNV VaVaVa YaVa! C

A
REFRACTORY -
INSULATING WALL g
VACUUM FURNACE FOR BRAZING §

few == (Dip brazing) : 3= 7 S ater got # wF Mo
oTg AT WEAE a1y § garar sar g1 (Fig 6)
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Fig 6

PART TO BE BRAZED

MOLTEN BRAZING METAL

WLN110986

DIP BRAZING PROCESS

s=or 39w (Induction brazing) : t# 3= g A amer
& ATEAW § YT T AT ATHAT % TS q% a6 1 & |
I, STe #t U& o fifdd (water cooled) ST e & AT
T FT TET AT 9 21 (Fig 7)

Fig7
FILLER METAL RING

7 7z

™ _amilUBE!

1=
N =]
IGD)

N

JHH ]

PLUG TO BE BRAZED
WITH THE TUBE

INDUCTION BRAZING

TATwE A AT Fieg ¥ Al I F34 & forg 7 (Conditions

to obtain satisfactory brazed or soldered joint)

WLN110987

A 4Tg T IAT FY

F 91 F FAE qAT AS TA€ F AT qUF A | q_,
e T g e § Far sl

Alee T a4T 317 & forg swamafar sie fesirz+ Fig 8 # gwria &
gl

a9 F @ (Advantages of brazing)

q) fhT sTte % forg @t # strawerehar A€ S|

Fig 8
cz7/ 77 1L
BUTT JOINT LAP JOINT TEE JOINT
=7 1] [
LOCK SEAM PIPE JOINT CORNER JOINT
FLANGED TEE ANGLED TEE FLANGED CORNER
FLANGED EDGE FLANGED BOTTOM LINE CONTACT
s @
FLANGED BUTT SINGLE STRAP BUTT FLANGED BOTTOM
e
DOUBLE LAP FLUSH LAP FLANGED BOTTOM §
SUGGESTED JOINT DESIGNS FOR E’
SOLDERED AND BRAZED JOINTS g

FeTTa e AT e 1R St aemE Sar §, e w i w1
AT 2|

FE FA AT I8 TeH ARl i 8 |

AT THNE F forg It TAUAT # STavEEHAT qEF v 8,
et e aeed & fag |

SfehaT w1 a¥ear & wefaga fFer s awar €1
SUgFT AT % FXOT AfAT fFwEr st 2|
a9 # i (Disadvantages of brazing)

afe SIS HETF ATAA F A GaAT &t ar, TFT ILF °1g q
sfara dere gfaery gtar =1yl

TSI T qATIHT G¥ Y SISt Toird & arfard &1 21 &ty 2|

S T T T S AT @%E & AT A a% erdr €, qa
a1 % T & & faem 7€ gl
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AT AT AT ITAR

qa=AT

IA=N

¥ T FT AT &7 AT @ frererdy T8 qur
ore # garfed @&t vl

% o fraedt & afea e & = yared
& e |

IF T S § W 1 98t e ATl &

F g freerdt @t 8, fFa garfed &t s

T AT T TART X | ATFAEE, qA AT I TS A1 & forg
e a1 stfafRem it awE FA7 AR | AT T ST |
wgfia foesforT srer a1 T’ gTEeR afedt #t ST HY AT TR
g ® F9 et 2|

siftr At fifie stafyr srafera St €| I o1g = ot aa 7 &,
afer qof aTg AT FRY | UF AfeE ST AT A A AN ITAe
FAT AMRY | A, T AT FAT AT AT T Eer A7 =AY | Tt
FHrwar Tt st & agt sfawre & forg St F¥ | ©E a9 o og
FAT & AT Forad e | U e worae e & s &Y, agd
sifers AT & FOT AT AR T qHAT & | 37 AT F gL L
sire 1 fRafa (gema) &t g de X a1l @ a1g F S § q §
TEE TEEdT #¥ | FOey T dy w1 | e § uF Ster g9
A & Hewar fent | ae e #F st € % e § wmF uig
afost =7 & i 1o &Y 9, I & T |

ATFATES BT & foIQ QX 91 #1 ATARAT q1g H1 ATawqhar sl 2 |
X TT YA oTq AT T¢ AT T A7 ATTeIEdAT Srel 2 |

o s (Silver brazing): Toid su & -t o
Aieey off Fed €| % WRT & GWyd Sed & forg o e
et 3w et & & uw €, qur o= areor et g € aur
St & AfereaT qrred 347 e | ae v, dider, tar W
& Sewt & forg gk a1 &) are & RAod o AfordT S|
FHATT oTq Al & SAted & forg agd ST agr aet
A € | T A AT [F S | TAq1% 600°C & 800°C F
T BRM, S A AW AT q o7 & AT FH v & |
Fig 9 arwaT Aferst & A1 ®Aetd &t Afeldl & ToTd 9T &l
FoTtar €1

Fig 9
ﬁ / STAINLESS STEEL TUBE

N

FILLER ROD IS FED HERE

COPPER TUBE

SILVER BRAZING OF STAINLESS STEEL
TUBE WITH COPPER TUBE

WLN110989

— STIE & T U7 WEHE 9 & q= da¥e arh v
ST =ed |

— Sie & foar fdt @ew aur ad & e &9 F#9 &Y
Ste &t fhe F | (R dow R o arer s & fig
stferaw srgRa s=ae 0.08mm gt €)

- ST 9T q7 {TF B U Ifd Fa A |

— A 99 ¥F BT F @A W AT A gg e &
AT AT qF TH F | g7 aT 600°C & 800°C & @
afeafid et aFar & | T Few & forg stref-gefecti et
FT ITANT F |

— ICFT Word @&1% #T ITIANT FId Y A T AT IH &
Y AT T A ¥F B8 F TAN F| [F IS &
'TaTE AT A% TH FL AT AHIEA: IHES ToAiE & 10
15° Tfer BT & srfd Site § [¥F °7g % A3 YaTe quv
W B quT w0 R & fog aw smaves @ & i wF
g N 3FE TadE g 10 &15° ifeys 9w o 1 |

st &t 3T & e &t g fomr, Se &t sftaae e |
gt AT T it S & oY ST & =St Ave § a6 F1 |

T a9 & forg ITANT g Mels 9o & a7 o a9 o
FATZE AT qEE & qFal & |

A AT A deA (Brazing and braze welding): 3=
TAT 3T A& g1 &1 &7 & Sied @t IFATT & S Atee <A,
S 840°F (450°C) & = arawm 9= g7 & simar 2, &%
gaqT ® 840°F (450°C) & stfers amowme ox fonfed faam
ST 2|
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AR doea afufa, 3 aftkaret &t fmrgar ot
FEAT & -

ST - "deed TRAT HT UF AYE & S fF wardt w IugEA
ATTHTT T FT qAT I3 o1q forast g1 840°F (450°C) ATqHTT
F FUT qAT A GG F SEFA & A" ITANT FT AHAT
(coalescence) &t I FXAT & | STiE & e &7 & fhe &
g adst & 9= HfEr frr & g @ ang fafRa sl 21

FAT-deed UF doed UF deed TOhAT H qRad fored & o1,
foraaT a1 840°F (450°C) & T TAT HA 4Tg & AHAT &
= &1 3T gar | &7 Aty few o) 3t av aw
FH AT I 47 F AT 840°F (450°C) & FIT 7T AAT
HATYTR 4T & 3 & A= 5o & A, 9 deed H L& 97,
S § &I (Capillary) forem & faafRa 7t sidr 21

AT F SEF FATEEAT & ITAN AT ST @I | ARR,
AT, STEAHTT TAT 3T FOeqahTe | 560 ToH &t ifvaifaa sfaeme
& qd & ST TUT SIE AT I ITA F W@ | A A 7%
fafer smaw @ wfafe o & R w7 & T & T®
AEAYU SAEE T F ATT-ATT AT AR AT AHA
#t wfibar oft &1 s A Far, fawe & afyes dafyw &t wh &
FAfH AT, Wifas TAr aigEe & 99 | gha gg 2|

ATATH 9T S5 TIAT 3 Aee, Al TATT % ITINT & a9
2| 39 st wad | arar, o, s, ugHifias, S,
TS =S, FAT a9 T HT TA v 2|

fael U T & foras e qiar auT ST gt € | FiEr uh
T & forEw gerd: atar qur o g @1 wRe grget 9%
ST AT 9 dee a1 H I & aredl sifersior 92, g
& Faor fiaer T & it €| 317 (brands) 5 #aT Fed €,
# wra: o & 3 wfawa (s uw wfdere) gar 21

AAT qAT A-deeq =@ (Brazing and braze welding
principles): S5 T% A& (adhesion) w7 & fomd e
SR TS ST 1 TATAT 27 afcd T = Sar €1 5o 7°F
HTq Tt & 74T 840°F (450°C) & Y ATT IX JaTE il & |

ATEST, AABT & &9 Ioqo B ATAT ATV ATHYT & | ITIRT
TU T FT AAGAT & FTLT @S 7 g # 19w o fHhaw
g Ste wAfir woqgd atar ¢ | 3o fafaat 7 7% afed s &
StET ASgA Bt 2|

T I WAl 9 AN AT v @, e 9% Fiftaw gt
TIT &0 i SIS ATawvs 8t | T AqIAnT § doed
AT STORT AT 97 Aeed AUF 3= & &, FA* T dee &
AYE, qoT ITg31 & ST ITAN FF IAAT THEAT 721 et & |

AT qAT AT-deeA, qA GTg F FA [ag= (Warp) FId & T
STEAT STl FT SASAT HT BT & | I & forg &t o
F gord AAle & A5 (AT ST o1 & | AT AforHT B WA & 7T
T e Fre & F g LA § q AT 91 qFHhar 8 | #e"
I LTEAT T H AT © AT FE FL TF A1 fohe B & | ong F
T b & S # =t e 21 (39, 3 F9 F fhe a g8
Haet & dr &= S| | diew B G w5 e e
FBA 8) AT % qHA [TF GTq A qgd TAA T IJTANT SAT
2| 58y & forg St qur 39 & aren Terf & ey w5
& stfefera e ST Tty | a9 #w awe e e @
FATZIAC & TRUTH & FHL IS T AT ST T 91 T
FATEARE ITART BT

AT Ao W STHRAT ST A AT 3ATh Ao o oIy ITANT g3TT ST
FT AHEHET H HATTSS ST & | 357 doe Fed a0, AT [H
oTg T A ORA ITART et 2

e s F:4 #1 79 (Seam closing machine)

I : 9 TS F I & o0 fmferfad w1 Fe A i
o Hraq 9T FIA F AN B THAT HT a9 FA A

o HTT §T FIA FT GIA F AW B G2ATR A

o daw ¥ FIA H TAOF F TEET B TA= A |

¥a i # daq dg T B AN F AqreAw F off qAifE =
@ §€ 97 At (a1 ST Ghar 2 | 3@ HEhe &t e qeie o
Fed 2|

Fig 1 ® goiidr & W7 & | arsT, o, &0, aTa TorY, i,
e efvger, foradt T %=k ¥ |

@1 (Horn): s9% Fig 2 # 3oa T& sgER Qo dai 9%
fafsrr =terE @i & 2|

L= : ae? (NSQF =X 4)

T Aw? (Pressure roller): #3fiq & @ @ &1 & a9
T fAad 2| oF qAdd Tae a7 gEeT 49 arar gar 2| 4
T § Fig 3 & qofar & e 3 mm, 4 mm, 5 mm =
6mm =TS F ¥7 e 2|

w1 (Latch): 7= dia & 97 FXd 0T, 59 q19 A< A
FT TET & at T Ft gedr & qsedr 2|

- I 1.1.09 & Tty Rreia 57



Fig 4 EXTERNAL

(LR

G
>

< SO

TTITZTZZY
R S
NZLLLETE

INTERNAL

WLN110994

afe #iaw Fr ag # ATARF A5 & FAWT & ar, It g7 Fw
T FULT AT I FHHISIT FY q9T ST § GHAA a1 T
& ST FXE, ST f& Fig 5 7 gwiar mam &

Fig 1 /
/ CRANK
CARRIAGE
- CRANK
ARM HANDLE
~— BODY
GROOVING
ROLL
5
g
GROOVING MACHINE E
Fig 2
g
FOR OUTSIDE SEAM FOR INSIDE SEAM E
FLAT SURFACE ON TOP GROOVE ON TOP E
Fig 3
g
GROOVED ROLLER FLAT ROLLER g
PRESSURE ROLLERS Z

e e Hea @1 7T 9 W0 Y GEIHHSTT B =T a7 Ao
F gIAd gU, ATARE qoT FTet At (Fig 4) T8 1 @bt 2 |

7fe diam, a%g #1 aTel A1gS G a9 &7 ar U H qHAA AT
ATET (plain) ddE Ft FUL ATEE TT THANSA FE 4T FRT
S 7 I T T ITA T |

Fig 5

GROOVED ROLL —

FLAT FACE /
ROLLER /

/ FLAT WORK PIECE

2

7.\

CURVED WORK
PLAIN FACE PIECE

HORN

,llll’ll’.
ESSSSSSS)
LLLLLZZ LD

TSSO L

<SSSS ((»

OUTSIDE LOCKED GROOVED SEAM

FLAT ROLL

GROOVED

INSIDE LOCKED GROOVED SEAM

WLN110995

Scan the QR Code to
view the video for
this exercise
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w¥a=t (Fabrication)

e 1.1.10 & foru aw=ifta R=ia

ace¥ (Welder) - szot widreror ua afeswn uiwar (OAW, SMAW)

AW de S Ud 9¢ WY free 3= #1 Aawewwr (Basic Welding Joints and Nomenclature

of butt and fillet weld)

IqAW : W S F A | oA ffortaa wrf e qi e
* A deeA AT & AH qUT AR F T WL FT T8N
o g2 qUT fhaiT AeT F ATHEIOT FT qUN FT THA |

Ao aeeq Wi (Basic welding joints) ( Fig 1)
fafers g aee ste Fig 1 ® gorran T 2|

STgET THY, SIS FT ATHT qATd & AT WET & e aret
Tt #t U @y 3 @ A |

< O G

BUTT JOINT

Fig 1

CORNER JOINT EDGE JOINT

<z &

LAP JOINT TEE JOINT

WLN111011

FUNDAMENTAL TYPE OF JOINTS

3= % v (Types of weld): 3 31 =X & =i | (Fig 2)
— 7 aw | 9€ A=

— et a=e |

Fig 2

WLN111012

TYPE OF WELD

e T fheie aw & Am®9T (Nomenclature of butt and
fillet weld) (Fig 3 7= 4)

A& stae (Root gap): 7€ SIS ST atet ST & e &f gei
=t 21 (Fig 3)

amg watfaa & (Heat affected zone): 3w & @fese, dee
AT & g e FH wwl v aRkafdd g €|

Fig 3 WELD ZONE
WELD METAL

REINFORCEMENT —

\\ /
\ /
\ J/
\
Vo

PARENT METAL

HEAT-AFFECTED FUSION

ZONE PENETRATION
WELD JUNCTION HEAT AFFECTED ZONE
PENETRATION BEAD
ROOT GAP
™
% \ ;
5
)
s
Fig 4
PARENT METAL
WELD METAL
HEAT-AFFECTED
ZONE WELD ZONE
WELD JUNCTION
REINFORCEMENT
7 2 .
s
FUSION PENETRATION HEAT-AFFECTED ZONE s
5

utg &TE (Leg length): ngsit @ famg sfer o) aw o1 g
oTg TeT (Toe) Ft &t FAT &, % /i & o= & g2 | (Fig 5)

Fig 5 7

TOE

LEG LENGTH

WELD FACE

y —_—

\X(\)TUAL THROAT
THICKNESS

LEG LENGTH

WLN111015

7@ arg (Parent metal) : 3t & ST aTaT WOT AT 9aTef |

"W wwawE (Fusion Penetration): @ o1q & W=
&= %1 e | (Fig 3 a2 4)

e (Reinforcement) : st 9smit (Toes) & STed aTelt

ET ¥ AfaRE o1g a1 g7 o1 &1 adqe 9 ffuife #ew|
(Fig 6)
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Fig 6 WELD FACE [~ TOE
TOE —\‘ 1 / — REINFORCEMENT

ROOT PENETRATION

WLN111016

A (Root): Sie S aTet Wi St feheaw us & 1(Fig 7)

Fig 7

F;A

|

\

|

|

|
T
2 |
8 |
S

[E—
WLN111017

7« %@ (Root face): Root ¥ e fat &t & % forg
fusion face & ga fF &t =ed F¥d gU o+t das | (Fig 8)

N/

ROOT GAP J

Fig 8

WLN111018

— ROOT FACE

7« ¥ (Root run): ¥ & a1 X fewifore sow w1 (Fig 9)

Ao w=aee (Root penetration): 7g site & A=t W 7%
I T 1 w4 & (Fig 6 @1 9)

A (Run): T% 9T & 3 Raifse #ee | (Fig 9)

Fig 10 — ROOT RUN

\ SEALING RUN

WLN11101A

gyl ¥ (Backing run): a€ a1 FAT F1€ F T AT3E T
fewifore u# sieT a= (s F awe" & 7d) | Fig 6

War #tetE (Throat thickness): gTgett it &fer qum aaTert &t
ST atelt Y@r 9 wer fag & &= & g4 | (Fig 5)

3 #1 9 (Toe of weld): a5 fdg Si=f I %o, g o1g &
fyerar &1 (Fig 5 @ 6)

3 wow (Weld face): o ads ¥ aw gwmT T 97 39
AT & @1 74T Ao | (Fig 5 a7 6)

d<g i (Weld junction): TIS= &7 q9T AT THTEA & &t
qfeiT | (Fig 3 @ 4)

W@ ®a® (Fusion face): 7% &1 90T (O dw€ a9
e s &1 (Fig 1)

e @1 (Fusion zone): TexTs STEl d% a9 Aad faeer &t
g 21 (Fig 11)

Fig9 — ROOT RUN

& |

WLN111019

L ROOT PENETRATION

Aedt T (Sealing run): e (92) a1 Fiet (elbow) STie &
A A58 T I8 Al$ & Tf e & q991q f¥Mifore sier aws |
(Fig 10)

Fig 11 §

FUSION FACES
FUSIONZONE —_ |
\ 4:
\

0222200727777

FUSION ZONE

WLN11101B

= aqr = # fater (Material Preparation Method)

IR : TH IS & A § A fAwAfriad FE FA AT B

o TR R I T qETYT W AART A TATAHAT F TAT TR

o AfRW @ 7 srafara AES WR Hg T ARt aAT @t & FEA & o sum g are e ffte w aar w@
* Yg TEATE ATE AUT et H AAR FA F 7 v g are e stiomet aun suwvont &t gz w2 " |

& F forg Toft Al F AR F2= i sragawar (Neces-
sity of materials prepartion for welding): 3= & g1
fafere geat | 9T & afi=m (ST FAT A1 a9ET) & S

F Sifow a%g I FA F forw uFHETT ST AT 2| IIE &
forg, ¥ @71 FrETdRR (F), 918 e, dd AT FA IET
aTEA, e, fagdr # R, ®aew ®iw, g @ @ g
zaforT 39 aEgeTt H 99 AIES & AEA, Wl TN 3ATS A

60 T : A (NSQF @¥ 4) - 3™ 1.1.10 & wwifia Rregia



IS § [T ATES, AITS, AT q94T a=TE | ffed €, & 32
FTe F & iR ol & a9 r S J6ar 21 T IR deed
FIA & I AAF WS A I qor qndT & frgiRa wrn |
A TG T FTSAT TAT AU FIA a6 ATTRIFAT et S|

A GTGAT T ITh ATGA A FleA & T4 A, A AGRA & FHTL0
Tt A1, 9E, ST 7T A ATaTse Sl rgrfeam ofr el
¥ AgIfEar deel &0 THIEA HGA, 97 dee S # 9 3
IO FAM| T G, ST &1 FANL FARAT a97 I T AT aeg
ST | I & af dc8 SIg & gedt & awraar |t gl |
3AFOIT AR I8 S T YA & forg AfesT & qd STree areft
TSl & T AT, U, oA, e AFATES TATS HI &HT AT
S S Tl Td€ H AT% HLAT ATTF ST 2 |

gTgAt 1 #ewt i fatw et (Different methods used
to cut metals)

1 =& F S & FEHT

2 FT & Fed gu

3 2ve oY v & STEeT & wed g

et == (Edge preparation)

4 fieifes e & Su=r &
5 o wfar Tl

Iaet =TT & forg wuw 4 faftrat Iaahr et & | /dr amEl &
foru fafer 2, 4 @ur 5 ST BT 21

STg FT e & forg ST S TAT ITHL |

1 sftaer S

2 % % T T

g oY v

4 fieifes fome

5 sftadt-gefifestta e e |

TG qAT el & e B & a¥ & ge a97 ARl &t weaw
=LA B (90° For %) & forg wrglenT AT giar €1 ot U1

@t & forg, it 3 mm #erE & wfas e, & A & 3w 9w )
e UTEfeT HIfe a¥ UTsfew &3 aare far o gear 8|

w

IEAW : T UG F A # oA fAwAforfad Ff w1 Aer gt
o FRATRT T Y STATUFHAT FT T HY qHA
o TFRY AT fhete = # forw fFAm TA™ #1 aoi| w1 @)

T T #i sawEat (Necessity of edge preparation):
g FT FH TA T A€ FIA F (00 A1S a9 A1 2 | Fee
F g R T A7 SavEwar S A AEwE A A
#¥ & forg off @it @ | ey s & faferfaa aat &1 e
# foram st 21

— 3T THH SF SMAW, sifat-0eifediT aee (co, ERETACS
T 3ATY) |

— S AW ATl g1g FT THE (3Td) g 56, feed
T, U fhfaa, gorar ateT g

— S S AT oTg # Aers
- € FH TR (0 AT fheie a=)
- i a=

START H AT g€ g ggd [FwEdr gar & F#ith, afe
HATTSE " g T I At g dee & forg T U A
ATTIHAT ALl Bl & | Ja deg & AW FTell J9 A & ar
DT T WG ATS AT FIA & oI joint Ft add F¥AT AM(RT |

farmraret % fod & Faet Stie T w7 FAdH T 4T qur @r=n
FHOt & ATy e s arfE fewifore &t S arelt Fior arg it

AT 89 & F4 8 | deS 91g F1 AT FH FA & g J a7 U
TFRT el & AT T AU, s afts &few qur e
fAeRtoE s=TeEt & e e w9 % g a=a 9@t 2|
araT: fhde deet § J e & g9 G S 2|

we A7 gafery fwrRer &7 ST @ F=fE T G5 g de
& g€ TS H el F TF a7 AHGT Fal & | 37T TS doed
SIS % foIg € AT I FIA BY Ae€ % AT qdT g
& FSAT AT I FT TT T9F 2|

T == % fafer (Method of edge preparation): =
aftta fafert & & fawft s arer afew & forg stiewt arer fm
AT AT T T

— AW BT

— A g &

— wEft wEfew ot g anEfe
—  wrgfer, e
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T T & wwR @ saemuE (TYPES OF EDGE
PREPARATION AND SETUP)

AT dee § HET: ITANT 8 artad faferr g6 & fere
I &, = Fig 18 # gwiian @ 2|

Fig 1

—X T

FLANGE BUTT SQUARE BUTT
INCLUDED ANGLE
,/J: ANGLE OF BEVEL
I — |
! ! * ROOT RADIUS
GAP )i»« f ROOT FACE GAP

SINGLE 'V' BUTT SINGLE 'U' BUTT

INCLUDED ANGLE ————
ANGLE OF BEVEL

ROOT RADIUS

ROOT FACE

DOUBLE V' BUTT

i

DOUBLE 'U'BUTT

ROOT FACE
GAP

SINGLE BEVEL BUTT

45°

al
GAP

LAND
SINGLE 'J'BUTT

20°

1
ROOT RADIUS

%

——

DOUBLE

L%F

BEVEL BUTT

. SQUARE
F -0 :{ EDGES
] [ |
TEE FILLET LAP FILLET CORNER FILLET
M) 1]
ROOT FACE BEVEL

BEVEL
ANGLE GAP
| |

DOUBLE 'J'BUTT

1

o1

T

A

WLN111021

SINGLE BEVEL FILLET DOUBLE BEVEL FILLET

deed | 99 @ argen # qwrg & fatemn (Methods of cleaning the base metals before
welding)

IERW @ T IS F A # AT fwAforaa & w7 A g

* A=A § ITA AETE FT Hew Tl Tt

o AETE i At e & R | qar wet |

A qe€ T FXA & [T I & IF TAF AS # qFE 1  desd H q%adl, deed & 9 e o aret 7=t &t f&rfq 7=
ST =TRT faefT et 1 ace #Y 9 arelt sfiel ¥ der, e g aur 741,

T T S OY A I FO q9qT 748 A, Tferd g § w@w
& SO | & enge § ey ARl 99 dte awq & forg wfera
uTg 3T & Tt & a9 i & I W s T g Iaw
FGA, @ T8 TR Fod & S A F FAAL FAT S|

qETE *T1 72 (Importance of cleaning): ot awew www
YA ATTTAHAT, Toed & TF AS AT aTer A & TR FHLAT
g e o aret fRet ar gt oY da, 9 e, S e,
qUET AT S ATHT AT & @Ha & | AT 3T FioA @t w; R
e faT o, At e fORgTE |, YRRT SR FASIT oAt A |
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Twrg ¥t fafr (Methods of cleaning): T m=fs @wrE & Fifyw awg & aftafed giar @ aw g, e, sarg, ara
faefie (diluted) esgiEmiRics s & faomast & a1 e AT, GLAAT, I AF AT IqATA & TWreAT| (Fig 2)
aﬁmﬁg@rmaﬁw&ﬁ%ﬁrm%,mﬁ?ﬁa,ﬁvﬁzaﬁ% R e e e e
it germ an &% | (Fig 1) SN S s A e et 4 e s s
ATE T F9 ITANT ST & |

Fig 1

Fig 2

WIRE BRUSH WIRE WOOL

WLN111032

WLN111031

HEEAT : de? (NSQF @R 4) - 3™ 1.1.10 & wwifia Rrgia 63



