srewiea (Automotive)

e 1.3.34 § o=t R

#%tw® giww (Mechanic Diesel) - wmfr e fwfem

aTg WEY & TER s 9w s (Types of sheet metals and their application)

IqAW @ T S F A # A fAwAfcrfad w1 FA A 2

* YTg TET FAT § TAWT HT AW AT LTI F THR FAHT
o ey i angat # ST SaET |

T TET & FE § AT THE A 41g0 AT W AT & | T/
T AT AT FeHrent g afvrd far sar & |

3 oTg qE & fafersr =i 9 SuEnT Seer agd S © |
F1ar der (Black Iron)

AT el qad T&dT giar & & Afemr g aifea aers &
AT AT & | Jg A Frar (gar & qor g8 g 1Y dfvq
(uncoated) FET  F=/T ST & | FfF AT AT AL FHAT &
gafer aw asft & FearlRa & omar € |

TAHT TANT I FEga as Afea & o ag & e & 99
T, FSET, T, TET A1 |

SEga @t (Galvanised Iron)

STEAT & AT Are F TEATHA Arel Fel AT g 3/ e
AE A qE HT AGUT AR ST AR AWe & | A
ST, &Tg W AT TG aTaT AT IHA ATHN 7 Ales (3T
A H GEEF AT & | THGA 9 & FLO IF AqAA 0T
ATATILOT H AT TET AT FHAT & |

FTEl, aTeel, W q AT, Hfade, TeT AT gera: oft
TS TET F I 91 & |

QAT e

7% fA@et, FEw qur o= arget & U oA § | e
HEATLOT ALHAT AT Bl & AAT 3§ AATT & dee fobar o
FHAT & | GG # YT LAGH g Ar qE ¢ AT SfY
ATE T AT AYE F HAT AT FaAT & I TE S A0 T AY
e Stferh fiAe eidt € Ree| e 1 S A FTH ST
gt e |

WAGE W & ITANT X (dairies), TT ATRA ToTre,
TEEE @A U TEE F A a9 # e S @ |

CIEEFICERS

Al & 5T ST AferT srorar aa Aferr & =t g5 et & |
T FEL ATAT H T B AlerT, Heqeor Aeft w5 e
FY ST & | =T grger Y AT dfd &Y qEY IW@A H A=
g E |

TeX (gutters) AT WS (expansion joint) BF % Stst |
T ATt oTg forEE O 7 ', g2 ad9 a9T S @ we
TS OF ISTEXV & STl qd T 5T H TAN fohAT e €

sgtatem

JFAaW Ft gE TT § AN qS1 (AT AT HAT IALAY
Sad g€t "wrAT | avan, fuferwta, A, qur ster
fHerTaT STTar € | a@ Ad 47 F7 ST siaT @ a7 §ae iy
TE/AY (abration) #1 Af® T (resistant) € |

o AfRrter awget & i § o9 e @, Thiee &
g, T & (e, fagan, aur W e da g
I # A AR FT T e S e |

fr= @iz (Tinned Plate)

S & Fu & fouw e # Y &7 o7 & 97 (coated)  FW
foe wie aE STt & | @ o ot aXE ¥ dleex FEl A
FEwT T ST @ 4 g% dieeT & WLt ST aw areft
Fad ferd I A1 © |

IH oTg & A9F AGT A ACE BIAT & AAT AT FWAATA B,
grer ATt TEd & adq, 3 F Iuwer, wEr o A R, e
TAT FETET TS a9 § fFFar sar 2 |

drn (Lead)
7% agd AN UF AT ST € |

& =T8T H TANT I GEILE AT 30 da) = | =
ST & |
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stet Set aEY ag & 0 (Properties of an auto body sheet metal)

IR . TW TS F 9 A A ffortad & # ar g
* HTEt AT ATET 4Tg & T[UN HT U FAT |

et Tt =eR avg & U (Properties of auto body sheet
metal): ATerHIaTEe Ade 91 | ST ATEY T FT ITANT FA
& STH AIAT, AHATIA ST FH FHSIAT S8 I HT TEAT SATavqH
gl

e Y sttt JHA (Direct and indirect damages):

TTEY T ATST HT &7 T T AT TTAET THETT & €T H avfi5pa
e smar g1

arg aeX # @iw (Notches in Sheet Metal)

A& JHAT G G1g T TF a8 AL & T &1 TROMH a7
THTT & ae & 81T & | Afq & & & 9w fag FRd 8| v
THAT T @A, A1, G7g § I AT T8 B & a9 &
e a1g #, foe@e 9 STl

T & &7 § a9 YR 99a & fAfer wnn 7 d=lka ar
IR B9 & HITIT STIAE THAT A T, =TSl AT A (RS
& e 2

TF TF 99 H TAL AT AT THATT & a8 & HreT F:3d
€ A9 ATHAIY IT TTAT THATT a1 &7( F1 Teel SreT F3d & |

IR : 3F 9IS & A § o9 Al w6 F# A a8
o @i ®T TAIAA FTATAT
= (notch) ¥ W& AT

o faftre av & @=-E1 A FMT TAET 990 T&F B ST T4 |

g™ (notch)

ST ¢ 95X &1 3w & &rer rar & A F A s & fory
fRuffRa e (spaces) #t @i (notch) F=Tsmar & | (Fig 1)

Fig 1 i NOTCH

MDN131011

BENDING LINE

g™ &1 999 (Purpose of notches)

Tie f § "o €

— faRw Terd & FRor Haq (seam) ©T FX F FA AR
(bulging) sroraT eftax AT & = H,

— & H ATIIF ATH T AT ITT A H,

— =St A% HASE FA |

= F TR
Hraw @ A B (slit)

T FL A&l A I/ FSAT oY, YT F1e 39 &1 drem @iy
F=a £ | (Fig 2a 17 2b)

Fig 2

SLIT

<
N

SHEET BENT TO SHAPE USING NOTCH

MDN131012

FATF-GET (Square notch)

T AT ATAATHIY T G- & forg af-@r=r s g e
st ® | (Fig 3,4 a4t 5)
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Fig 3 QUARE NOTCH
ﬁ SCRAP
.//

2]
S
o
MARKING FOR SQUARE NOTCH %
=

Fig 4

=
>

\ s
o
ZAY o
SQUARE NOTCH CUT E
=

Fig5
w
S
o
SHEET BENT TO SHAPE USING SQUARE NOTCH SLIT %
=

e+ == (Slant notch)

FET F 45° % HI I 57 GiF H BT AAT & | FHEHT T a9
FXA € Jafs 7ig FgHS 9 A |(Fig 6)

Fig 6

MDN131016

NOTCH CUT AFTER MARKING

Fig 8

45° |45°

"V'NOTCH MARKED AND OUT

FIRST FOLDING NOTCH

MDN131018

BENT TO SHAPE USING "V' NOTCH

aw-=r= (Wire notch)

T I AT B0 A: 300 TAT @ & HA AT G AN % =16
I 7 T 2t € | (Figs 9 & 10)

T

ATC-HT ATt HEAT A AT FT TANT T Sar & | e
9T AT % MY oAfeT g A e & o 5@ @t (noteh) &t
AT =fRY |

Fig 9 o

MDN131019

V @i=n (V notch) (Figs 7 & 8)
T A & @i ¥ gl BT UTg TEY F FI¥ & 450 & H ¥
FTE T € |

@i & g 90° X frerd € | g/ @i &7 g=hr 90° 9X HiS
aTet S 0T ST Folvst a4 ® foar strar € |

Fig 7

BENT TO SHAPE USING SLANT NOTCH

MDN131017

Fig 10 WIRE EDGE

SEAM

MDN13101A

AN EDGE WIRED USING WIRE NOTCHES
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*®I¥ F g7 w1 (Edge Stiffening)

IR : 3F 9IS & o § o Al w6 F# a En

o 7% gt & &7 (hem) =T &
o ¥ & TR TATAT
o faftm v ™ & 39 *1 ST ST

qAT g1 FEL F qAT AEGAT (Y FTON A q9T HH FIA 7

SR B1d & | o1 FE T ASGAT TS FA & forg gRiead o2
FHIY FATH AT & /T &7 379 AA I 1 AT (apperance)

ot et & | (Fig 1)

Fig1 DETAIL -X

2 (hem) #=T ¥ ? Fig 3

B UF T8 FLH JAET TAT FIT ATAT qET 2 |

IE YT & T8 F ¢ FATAT & AT Ao (sharp) Bt & X
FXAT & | AT &I & A TaaT gent § a=Er 2 |

W ¥ v (Types of hems)

— g%e< &9 (Single hem)

— grexr &9 (Double hem)

— dreErR &% (Wire hem)

%X 29 (Single hem) (Fig 2)

TF A d8 FIA gU [HAT & AIS FT gHELT &7 aET A1 ©
| 7% HIX Ft foFar a9r 33 (stiff) TTaT & TAT DY ARSA FH
g # T ST © |

gtewT 29 (Double hem) (Fig 3)

geT 89 fFATl &t &t ae wie Y 39 T w9 29 & forg aAmem
AT & | T8 T AT aEGAT F B F AAGAT T FA &
forw foar ST @ |

MDN 131023

araR (Wire hem) (Fig 4a,4b @« 4c)

ATLETE FIT A G AT qEgeT A TAfer @t T4qT Iqat qree
FATH & foIT a7 T € | ARG FR AT a9 agd Awgd
gt & |
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HATCHET
STAKE

m|
O
O
O
%

MALLET

~a——— WORK

WIRE

|~-———— HATCHET

STAKE

MDN 131024

e Aea e (Sheet Metal joints)

IR : 3H S F 9 A A frafafad w1 #= avT e
o WW F A T

o HWM F THRE AT
o fAf gw F @ F ST AT T W &)
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Wie Fea afdm & % wr & W )

dW F B? (What is the seam?)

9T % &1 IHSl & & B & Sed & foy a9 JEe &
dw Fed 2|

@MW F wHE (Types of seams)

a9 @\ (Lap seam)

dat # oo @9 qew o §m ¥ Y ouE 9 o #
®T H qA fFAT ST ST §1 39 AEe & U AW ARe
ff Fed ¥ go@R 90 § FOC AR A fRe w1 ®
fow o= sEe ¥ "l siw afSer e s gefemfEan
ST B

@ T T W (Grooved seam)

A a1 #d o1 (S AT F) F AT RSl F Sl F fog
A7 R @ g1 I aF A & (U Jas dW HH
¥ @ ST el

f@ @\ (Single seam) (Fig 1)

= F arr wr fAfaw s F afes T § Sed # o
i @ &9 ¥ dET S B3 ONEE # U9 Sred
Ee ft Fed &1 @ RS H ATSHT IT A0 gRT &2
far Smar &)

MDN131031

Tad @A (Double seam) (Fig 2 & 3)

Tad 49 e §iW % "9 §) 9T 9E oW & fEar
IO A T YT &, Al F Heawd| FEe § USA-7E AT
UT-STST ATEe & o & &9 &ld &| 9% ¥ d+f § & qa9
EERCI I

MDN131032

MDN131033

W‘:ﬁ?ﬁﬂ (Double grooved seam) (Fig 4 & 5)
FYe F TEA ARE & FANW © M I8 BHT %
UAfeT FTEE & FH W AT ST 2|

MDN131034

MDN 131035

AT ¥ e &1 waww (Folding and Joining Allowances)

IR : 3F 9IS & o § o Al w6 F# A g

o T ATET TATAA | JTHE 39 HT ATTTAFAT T FIAT |

S @ AT S T AT 8 | BT AT HH FT A8 & forg
T g F STt Tgar € | 56T a1g & St F forg Fo Arher
JIT ATAIF T |

IS & ATHIL &t Gel T@H & 1T q4T SIS F aoft S #1 dTehc
e & forg ATl 2T e giar 2|

T, Fed adT qifed TR (fefer) am % forg off sems=
Te T |

e f T ATt T A ASTE TAT g &1 ATeTs ¢ FATSH {37
FEAT & |
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s (Allowance)

0.4mm STaT ITF Tac! a5 § A T % 29 (hem) aaw
e a9 § g SIS STl 78l & |

FeR Ag/daw # fow sters== (Allowance for grooved

joints/seams) (Fig 1)

Sre aT afe gw W =T & &I ae &< ai s G &t sfers agme
e W & STTeT et | 36T ST @har @ & @i &t et =isE
F FAaH AT W+3 T &hm St T oTg & Aiers @ |

Fig 1 G

2
MDN131041

gragR daw & o s 95T &t /e &1 3 A
gar e |

Y Y g g9 [shie & o smms—=

Fig 2 & & & fa et &t ot &t 9tstg ag fhu Fiw A7 g
AT 477 ATES A e B 4 [F & awEw © |

Fig2 c

MDN131042

C=4W+4T

e WETR /T H qUT AAS a8 FY FR &
4 T[T ST AT W AT & 4 AT F L@ 2 |

7ax (Groovers)

%= T1=A (panned down) T AT#E 3™ (knocked up) ST
# forg sree= (allowance)

= TS+ (panned down) T (knowledge up) STieT & &@Tgst
FY VAT FHEY T FIT AT ASTE GIT & AN S

P dvg TR ST &t Wefia &ar € (Fig3) @

Fig 3 —

MDN131043

K ame o7 args # S=fia Far & (Fig 4)
P=2W+2T
K=2W+3T

Fig 4

N
MDN131044

I : 3H S & 9 A A frafafad # # anT e
* JAT FT ¥ TE T@T

* J@T F AEAt # fEwer I

* AT F IWM AT TAEH e F |

FOE FEAT & fow 9 & ofic ¥ea & T &7 9 Arw
A g HAT AMRYI A AT S ®er & S|
7@T FT ¥ | (What is a groover)

e e a% § @9 F1 A6 FF 98 FT & fog o g
A & I YA Fed e

W A W B YAS W H AF HEBT FA & o qaqw
for @ ')
A (Sizes) (Fig 1 & 2)

AT F2 Al # fAad 1 S 3 faefr 4 fef s G
TE |
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Fig 1
O
O
]
O
X7
HAND GROOVING
TOOL
777J/@ & 1 ey
o
7
=
Fig 2

MDN 131052

AT FH H A AW ATAT Bleg @0 A€E F Ja<
5 faddr. =er wmar 2
Hie @l & foau Wi @ HeE 7 3 Wl a3 oyEe v
W H A&7 FET B

TA AT W YA W ARE SHfRT =l o)

§2 FLAT T a1 @m0 (Closing and locking)
(Fig 3, 4 & 5)

U e & USie § @ SJar § T fh 39 uF Ade
g dg fdar smar 2

T H AT H ABC % d8 UL § W@ AT 2| BAH B
H AT & @1 A 2| TEC H AR @A F Ao
& WRIGW® FXAT 2|

AT TEE SEe # g@d 8% & fau i S S
g

TSI #T SES & AT FH HLA SES H o6 hgT SIam
ZI

Fig3 y‘%%
|
\

MDN131053

Fig 4

MDN131054

Fig5

MDN131055
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HE® a7 (Standard wire gauage)

I : @ UGS & A & A (et & ww aer g
o HEE A A F IYIAT TATT

* AIMF AR TS & ITANT F AR FI AU dabel 3T

o § g TR T F Y mm # ang & A Fa)

ST AT, ITANT & Tl A1GY FT FHael A9 IT Jlels &
Hh FAT | FTF AT FIA F qF AGT A7 qE0 AT F
eI | ATEY & WIETE H HIASF dT< AT #1 qErdr & "7 ST
ST 2|

AT, TF FAHAT F ATHR AT AEAT GO ATg A Tl Sl 8
g aed B & 91 9 9\ % @Y a9 E©d 21 F =i
fafis =ter & &a & @ R fAfssa 99 F@ e & ga g a
21 (Fig1)

Fig 1

STANDARD
WIRE GAUGE

STANDARD WIRE GAUGE

MDN131061

T W & UF q15S T A T8 b giar & aur gay o
9 A % FTE q9T AeY & HierE & g & fow = wv
FIHAET W it eiar 2|

HEE AT A & I @ § TEY & fFa T STad gu 916
F TS F =T S 2|

Hheel T & @Y H STeh< 81 a1 & &9 H (=T S(rar 2|
39% g # STaq & srexa qat| (Fig 2)

Fig 2

ﬁ? MDN 131062

TS 9T & #ed SWG 7 +. fSaar sifess gvm, =mee
qteTg IaT 7 SEi |

& aqur . & aterd & qoia gu aweft Al 2

‘G’ /. ®t ¥ aur M. # aRadw & g T

o A=Y T | TN . & s TR =Y I A AT R, & @
GGt GGt GGt GGt
00 3437 8.729 18 0.480 1.257
0 3125 7.937 19 .0418 1.118
1 2812 7.142 20 0.359 0.996
2 2656 6.846 21 0.329 .886
3 2391 5.895 22 .0299 794
4 2321 5.895 23 .0269 707
5 .2092 5.312 24 .0230 .629
6 1943 4935 25 0179 498
7 1793 4770 26 .0179 498
8 1644 3.988 27 .0164 443
9 1495 3.551 28 .0149 .396
10 .1280 3.175 29 .0135 353
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N 7= T | A e, | s N 7= T | T e, | s

LGt LG GGt GG
1 .1196 2.827 30 .0120 315
12 .1046 2.517 31 .0109 276
13 .0897 2.240 32 .0101 .256
14 .0747 1.994 33 .0093 .236
15 .0673 1.775 34 .0085 251
16 .0640 1.587 35 .0073 185
17 .0538 1412 36 .0070 A77

oTg WTEY HTEAT, sifFa w1 A Fenesn (Sheet metal shearing, drawing, squeezing)

IR : 3F 9IS & o § o Al w6 F# a En

o AT 99 ¥ HIIATHE &TIT TaTAT
o R TRt F 9TER 99 % A aqrEr

o YTEY 99 9T iR a1 AR g=eEt # a|mEr HiY | [T

o U HIUIMA | FA F¥Q THAT ITAT ATA ATeT ATALTIAT Fam= |

qreY 99 &1 At =4, wag 9 AT 28 U9 F AT F A
€ FaeT IEFT 3T fastelt & Tedt 21 (Fig 1) T80 8 F34 & a7
T TANT Fh A &1 IEY AT 7 @I &1 39% T &7 9w
97 FT 94T T T & fF 9t Tt & I wEsitos | 3t
So 7 fafer it giteat w1 gai FeF fawga wex 3 T
wfa ¥ Y TR RE Afd F TEdT AT 2| gl 9w &
grggifers faeuey & qrefis wfa 3= + forg s== atfaa g== =t
fies % & avw f gaY av® Sad & | aY 990 A qEy
A (% T FATEE FE & I TS FHSAT) F AT T
FATAT AT &

Fig 1 SHROUDED
) FLYWHEEL

DOUBLE
PALM

BUTTON
ELECTRICAL (START)

PANEL

RAM (SLIDE)

BOLSTER
PLATE

ADJUSTABLE

BED
BASE

TREADLE

MDN131111

POWER PRESS

T 99 = (Power press operations) : (Fig. 2) 99
F7 (Shearing) : 7 1% F9re= & S@d 997 99 # 99
AT T W AIE | AR 41 F Fad FA & | TG F R W
@A € A 99 97 A (Rar € d@ a8 0 ged & &0
AT & AT TE ATg A {488 FLAT & AT A@Y g1g B A
AT & | 9 AT 37 & i A 79 g9 F o ag o
T 3T Tradr € o o1 =% F faww | e 9

Fig 2
L PUNCH
PUNCH CLEARANCE
PLATE
; ; ;g ; ; ; ; 2 DIE
\LA/

DIE CLEARANCE |
» a) PLASTIC DEFORMATION b) SHEAR 5
SHEARING OPERATION é

a sif& (Blanking) : (Fig. 3) 78 u# sffa¥e €, fie e1g
T TF TE H UF WA HeH aA F U7 FEASE TH
ATITF VT & 31T TS | Fc % AT 916 & & | AT |
=% fF TFR, S F dR & Fux AR gar @ v
e T § sier S 21

b ==t (Piercing) : (Fig. 4) Fe 31T3e a9 & AT 2|
FEATIC HIE W ATH |/ ST ToheAT & | ST AT Y O et
€ Y 9% STE § qTEY ATAT € 98 &Y A &1 AT FEATIT
% | ST & FUY €, I€ TCH & | HITATIC T ATHE G &
Fux AT giar @ o e X fenft sem G smar 21
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Fig 3

FEED

STOCK STRIP
[D‘i pomen

SKELETION
(SCRAP)

SKELETION

Fig 6

: PLUNGED HOLE

E?f PUNCH
PLATE
DIE

PLUNGING

MDN131116

D = O d? +4dh

el D = The diameter of the blank (=i &1 =)
d = The diameter of the cup (FT &1 =)
h = The height of the cup (F7 #T =)

a & a1 =99 (Cupping): (Fig. 7) & uF &=rem &
@ ST AR TR B AT AwA & G AT & |

(SCRAP) J # Z
%} ® BLANKED ®
" WORKPIECE -
(GOOD PART) 2
BLIND HEM STITCH é
Fig 4
%
2 @
@ —— COMPONENT
[ -
722
O O = :
RV
SCRAP (SLUG) é

¢ 9 (Punching) : (Fig. 5) 9f=T 87 fsgor &1 u d=re
g1 afsmr iR ot § o sy & % e & o
FTATIC & ITHT HIg o ATHRT & Thar & | aAftee ofm &
oo 87 & aa €| g 7 AR 99 F AT F I
faeie @ ofte feelt o & wem % 72 21 (Fig. 4)

Fig 5 CIRCULAR

d = (Perforating) : (Fig. 6) ffea u fRafaa et ar
qOE w7 & TR 87 & UF AW gl gw fRufenr
AT g1 ok it & | g RafenT sitarem grer
STAT & | SEt oTg & 99 FA € A ulent g & 3T F
T U @AY A BRI F YA § FERA F AR
Feva Rae & O #t gumaifoa & 21

MDN131115

=T (Drawing): F0A 8Tq F1aY & FT ATHT & a6 T
& forg grfer fafer &1 s fr Smar &1 e =i # S8 9
T@d § A S R o 9 i erar € A afad 9w e A
Ak HT 3 F THSH T@d & | A9 ¥ 31 fi e &t o< S @
T FT A A a9 & oy wifeed € § gerr AEr &1 79
T G FRAT a9 & WA % fore 9o & o 2 €| FT A
T & fore 3 e & =i A1 ATavEdr € gae AT
frforfad g g=y ¢ & 2|

Fig 7 ¢
@
BLANK

L

DRAWING OPERATION

( PRESSURE PAD

MDN131117

frte (Squeezing): fA=teaT datem &Y oa1g #r f=tew
% foro stferaw gama graT =fey arfs smawas s i |
I HATEA % oY EEgifod 99 9gFd 2|

a *Ef (Coining) (Fig 8): #isfdw us d=mew & s
forh, qe% MY 9 AeTEdt T8 IATET FY g & | S
o1 § =0T @Ifteddl ¥ dEl A § & 39 Ao
TEHT I T FHT AT & qOF STAT AT 2

Fig 8 +
BLANK |~ PUNCH
i ( DIE HOLDER
D

©

*

COINING S

=

FHHT ATS & FEOT, 99 AT S #1 @E | a< °1g A9
T & qedl ¢ AT GE F WAl | TeF § OF AW T A/
TFFTE F ATA AT T 9 A ST & 7w 2 |
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b IWR (Embossing): SWR U &=ra+ & o =mey g1
a¥ R, e, Restred & g@ive a9Q o a@a €1 9= ar
TE | AT 31 § q87 feorga It &7 &t =Y arg |
fraTes g s € Y aTg # WIee® qRT avl

et a1 wfafimT (Flattening or Planishing) (Fig. 9):
AT ITHTOT FT AT FF aF T T g ATHR & €7
AT T 59 % T HeT Y T & | 3§ IHT darerh Fad ¢ |

e ¥ed # @A (Bending Sheet Metal)

Fig 9 g
PUNCH AND

- THE DIE

\

PLANISHING PUNCH AND DIE SET UP

MDN131119

I W UG F o | o fafafed e # av g

. 3T IWTw T T @ @

o 3T IRTE A FEAEEAT WL FTLAT
o B 3% T E a@ F@w

o B 3% 1 fEfE =R a™ WY

e ATa A LA A=A F 98 FLT (Bending sheet
metal neutral line) (Fig 1, 2 & 3)

& oie Wed & S AT Jar © AT ghdd (I ATEA)
SEt 9 ar faweer g & o 7 #@g=w, afex faw " o
BT © SH g W (AT @A) Fod el

59 g¢ fAurfed #xd € g ofie &7 sieedt 9 a9 fEer
T TR EET g1 areY &7 ofte Sier STl S TaA &
fau ofic & see e & =Een & § e
THE [ET SaT 2|

FATFHA @ AT W dg WA FT_d £

Fig 1

MDN131131

Fig 2

MDN131132

L |
qATAF FA a9 A1 A (e dT AeTW) (Least

bend radius)

FAFA A FAGH Weaw gy o ofie aedt & 9 famr
feft %% & A dT e ST §% I FAaw §S eI
Fed &l

Fig 3

MDN131133

Az s e =9 A 9 fWT ®
- |

- wSHA

- we & e

- W F ATIAE

O 1 W HHTIAAT 1 § o S Gl (e a8 dfead
7 ™ &)

a1
e 9T IR

arfT @ de e
Fee Ud ®Ia @ tx (0 - 0.5)
Tifr-ge & wie t x (0.3 - 1.5)
(C0.35-0.40%)
qie & Jq & e tx (0 -2.0)
| /| SegfafEE o tx (0 - 1.0)
AIH SIAT tx (1.0 - 2.5)

3T FeT t x (2.0 - 4.0)
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STet ATt G & 3T "I AreA e & Aforr faem & arg
FNOT I ST a7 AST AT & T Tl Hed F9T & AT 9%
faRaT ST ATER e SRR % S | €, SEaT ag ST
ST #

@I F AEA (Plate thickness)

f@rT 3% T ®? (What is spring back) (Fig 4)

I FE L e H AIST AGT & df SfST BE F geH
¥ TEI e & AeT AR Al & faeaw gqF e
T OgEdT £l W EeT & 8 3% #w=d 2|

Fig 4

MDN131134

g ¥ Wear (Manual Bending)

fer I & e #7399t %l
fem g% fAmfafaa & smae 9¥ dgaar ® ¢

- TR
- 3fiE & FIOA
- HH FH® O

—nﬁéaaﬁaﬁ'{‘a'

feir a% % @er & & @ geea 21 99 & Q@
gar & ofic & y=ifs &9 § d fFar Sar & % gae
F gHT T Sar © arfe uw a@r a9 Hr & B 9%
F U SeFmE #34 F 9% a9 S d6|

IEW ;W UB F A ¥ o frafafd w14 FW oA sw o

o HIFRET I & g Fa@rTw

e TUET WA UL TF T H a8 A il TaEA F@ww
e UF 3T AT 3T IHF HW H FaqmT

* GATZE I ® AT LA I TEfd AT TEA @

T A ®e FLAT (Folding bars) (Fig 1 & 2)

g I S g wfie Hed w1 Wifed T G F AT F9T
far ST B wifed T e wifdw s % IO 9 °
foear 81 PR & fEw wwr wifedT I % JEa "
FAT fHAT ST | A AH A FAT FC@T E BT A
& IWL TY ART & UAT OF i qifes a2 F e q=
T fr o srfesae gl ¥ UF #1S F AT W 1 Tl
dfST aw & @ WEe iR H died & fou & o§ oA
STaT ¥

Fig 1

MDN131141

Fig 2

MDN131142

A ®F 9G¥ 4127 (Bending over hatchet stake)
(Fig 3 & 4)
TH & B & G BT ARA H JUGL § ST AT

3T 3fiE &1 ST 19 T T AT99F 98 & oy AT
ERIES I
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Fig 3

MDN131143

Fig 4

MDN131144

o & g yER & §fev fREw T 2 8w @ BR aF
& I FAT FAT AT B ST UF FST HE AR & C AT
FH § @ AT 2 | (Fig 5) T0% @ ©e & I gU AR
F A= # AT Wiee fFAT ST oAwAT B

Fig 5
HARD WOOD

WORK BENCH

‘C' CLAMP

DN131145

[ Bifed T A A8l fAad & a1 gema & 2 ufier &3 &
AT ST T € | (Fig 6) 1 FiT % T S & Far fan
AT '

e F S I\l 9T q1 6 B 9T dS A & o
Jereww F fouw afe @w0 &1 @A § a7 uF ey 7 Hme
® HH H A@T AT GHAT B (Fig 7)

Fig 6

VICE

C-CLAMP
ANGLE IRON

MDN131146

Fig 7

MDN131147

gTgett FT w01 § ¥ (Bending metals to an angle)

T : I IS & AT § AT Aeforfad s s I g i
o 49 ITA | DI AT ISV & ke &1 fAfRAT @t
o = # a7 T YT A F S 1 it aEnd

FfeT (Fa), TaTat F Fre AT s & # wfEAT 21 (Fig 1)

DT, |G a7 At &t a6 & forw v femr s
gar 2|

qEd| W §%A (Bending on vice) (Fig 2)

F F AT § IHST AT & q9T A1GL & Tl a1 ST % A9
% gAY BT & AT B a1 g7 AieT Sar € (Fig 2) &«
TR F ol & T & forw aur g # 3w @ w A
F¥d & fou oft ufle =% &1 Iwenw fFar sar 1
(Fig 3 @I 4)
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Flg 1 CLEAT

WIDTH (W) -HEIGHT (H)
0-1200-25
1200 - 1500 -35

RIVET AT 100 mm
CENTRES

ARTICLE AND UPSTAND

DRIVE SLIP OVER "T" END PREPARATION

35mm ™~

‘@él

CLEAT UPSTAND —

STANDING DRIVE SLIP JOINT DESIGN VARIATION

RIVET AT 200 mm CENTRES

MDN131151

Fig 2 R —
NN ooon
- N
N
N\
N
N
N
N\ \
8
o
J z
o
=
Fig 3
| 5
] z
[a]
=

SFHA AL AT SFHA AF F IUAWT ® d&FA (Bending
usingbending jaw or bending block)

FEEE! ¥ Fifesd BT 9¥ 69 a9 F o, §9a Jae ar
FFA AT F ITANT fobar et 21 (Fig 5 am 6)

ST a7 =ATET X B &t wfua &3 & g oft F¥f-wsf Mo
et ®1 IUANT e sar 21 (Fig 7)

fRrar & @y €9 (Bending with fixtures)

T AAF FEAEST T HISH HT ATIIIHAT & At aobe (RRAr &
AT AT I AT 57 "@war 1 (Fig 8a a7 b)

<
©w
®
z
(o)
=
Fig 5

wn
w
o
z
FORMERS o
=

Fig6 m

FORMER \

[{o]
©v
®
L z
[a]
=

Fig 7 M

ROUND ROD AS
A FORMER

~
©v
®
LJ z
[a]
=

S T2 % @ 59 (Bending with bending die)

TTET TAT @l & F&A & [T g&d 99 (Fly press) & a1 a3
TTE T TAT START & ST qHAT &1 (Fig 9 @2 10)

urzat #1 94 (Bending of pipes)

qeett forfer wiers F ey a9 e & I F g F I I B
Y AT AT A F dF #| SIS AW F A AT ear B
ferfa & 3% @ & 7 I8W o (lead) WX |
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Fig 8 ROD POSITION Fig 10
BEFORE BEING \> e @
B -
GUIDE PIN BENT -
| - -

O\ O -

Ne)
~ \O
(G5O - —
& S
/O g
le) GUIDE
GUIDE i ROLLERS
PIN HOLES
OPERATING LEVER

L
FULCRUMPIN —— g ;

MDN13115A

FLY PRESS

FHT F TIETA A€ F TH FL qAT T | BrE AT & TEA &
sftaetr g & forw sa fRrar (fixture) 1 ITATT foFaT om
TqFAT & | I8 Foh & AT @ fRar (Fig 1) oft faem &1

MDN131158

Fig 11

Fig 9

BENDING DIE

MDN131159
AU13184B
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srewiea (Automotive)
#%f% et (Mechanic Diesel) -

s 1.3.35 & gwitEm R

SIS

uEq s%= /A (Pipe bending machines)

I : 3H S F 9 A A frafafad w1 # anT e

o A9 AEH ATROT MET SHA AT HE TEATHAT
o ITH TAATHF AN A IA¥ WL FIAT

o S AT % VAT & AR FAT0

o S AT F FTIET K FATT |

aET AR & w1 A 3o uEr ferfaat st @ et ow uEw
foufeTT ST e aeer =T H AIST ST 2|

SAferepToTa: ITANT R ST ATt 91e AWiew @0 WU (pipe
benders) & g= =t & TE 2|

AT TR T AIEY %9 @t Afw (Portable hand
operated pipe bender) (Fig 1)

Fig 1

PORTABLE PIPE BENDER
g YAl a1 dr A # ffofEm W e 2|
1 i T F "ve

qET T AT

gfoeer ar sfax

gaTsE ®IAY (former)

MDN131161

A WN

¥ & Tt 9129 S=¢ (Bench type hand operated
pipe bender) (Fig 2)

MDN131162

MANUAL PIPE BENDER

oW famforfaa s aid &1 98 faiga e qor & R
F "t % forg Iwerm grar €|

(GG
2 e} a1 eftea

3 @A(® AC & AT GHTATH T
4 gmET TEE |

g9 ATt s%« "I (Hydraulic bending machine)
(Fig 3)

Fig 3

HYDRAULIC PIPE BENDER

(a)

£
@q

® PIPE BEND FORMING DIES

MDN131163

g T G.|. 7T M.S. gt § ¥ W foar, Gt o feem &
e & forw ST f&Far o @=har 2 | g9 fefafaa swr e
gl

1§ AT 2 I HIT

3 gTEgifer® ¥\ 4 gure Rfer are
5 SATRfeT e 6 =S &

739 <el

Aaf¥s 9mr wed I & S|d 75 mm & I F =W a%
a1eq F wieT ST 21 (Fig 3a, b, ¢, d, e @47 f)
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urzd aut ugw fefEw (Pipes and Pipe fittings)

IR ;. 3F S F 9 A AT frafatad w1 #A anT e

* QI & SUANT TA@TT
o HIHTY TH & qIEAT & A0 T4
o HTAF 29 ST *t q2===T U1 SHF ITIRT T4 |

faferr w1 % arET @t ega feafortad SEeat & forg ST
g 2|

. SHAfREE 8TE T Fee qATeT TS
* I AT ATITAC
.« BE PR W qs
» ETEGHOE ATE HATE
o gerHfveT fawew
At whr & forg e e 9= o |
. R R
o Yo o
R S EEE
TR % sgaT afiga fhy T AT S % o e 2
¢« T@EAESE A qIET
* HrEee e T
C.|. Tt 15w
R ET
. TR TTET
. at| e
.« WS T
PV.C. 99
. &Y IET
. ATRCH qTET
.+ WMAT TET

we areq feféT (Standard pipe fitting) : Tzw ffér &
fiefdr @ o ot & argw # fam & for st St @

. e A R A aEe ¥ form
o Tl & wer Awd & aTET & are At F wied & R
. Fafer ATt & &t 4T A e A wved ¥ o

. T ¥ Ry A A% A ¥

wugd grzw fRfem (Standard Pipe Fittings)

uet (Elbows) (Fig.1) Teal a2 ave qew & %14 & foaeeq &
90 T 45° T FFa f3ar smar &1

Fig 1

(c)

MDN131171

T BT & vedt & T gy F Y F 1 1/2 F Sa¥E? sdr
21 (Fig 1a)

ST B & vt A s arzw & T # G F ey
gt 21 (Fig 1b)

450 % Tt 9T & 45°FT FgFE ad = | (Fig 1¢)

& s (Tee branch): & satEe T=T &t 90 TR FiF FA |
(WTew #) Aeg #A 2

= % SERIA H G99 A x B x C & Fie aqmam Sm@r 2|
(Fig2)

Regfim & o= : Regae 7=t f6e &id ¢ S=f ey & &= &
af¥ad= &t strawrsar &t | (Fig 3)

TR Rega « 7' gerd: sidisied (sfaer) frfa & swrr
grar 21 (Fig 4)
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Fig 2

MDN131172

Fig 3

MDN131173

Fig 4

5
S

Fofww Regae - & goaa: afdsa (avaaq)
#%a 21 (Fig 5)

MDN131174

:
1

Fig 5

MDN131175

= (Plug) : ©RT &1 IUART 9157 ATEH & 88 HI & oIy Shar
& for 7x rfafw feat s &t | (Fig 6)

Fig6
N
=

—_

ﬁi} MDN131176

F@ (Caps) : & FT ITIRT q127 a7 g7 fhfew &
g & forg giar & f5F 9¥ amedt d awdt &l (Fig 7)

Fig 7

MDN131177

#Hfwn T (Coupling) : (Fig 8) &enT # 3t aTeT & S+ & forg
T STaT @ #ufert &1 qigy 9¥ Sl 9 # fhe ' & fou
T X ATARF AT BT 2|

Fig 8

MDN 131178

Rge® (Reducer) : (Fig 9) fRegaz Fufert &1 3wt fafes
2T & a7 qTgdl & sireq & forg f&Fam siar g1

Fig 9

MDN131179

gf== (Union) : w3 &1 f&afa # 3o aRada & oo dee &
forg aEw @A § FfEw Ft o s 21 (Fig 10)

Fig 10

MDN13117A

S gfAET OET AqEAl #OSERT fFEr Sr € q9 39 fauten
AT A XA & forg smame 2|

urzv fAwe (Pipe nipples) : (Figs 11, 12, 13 & 14) 9=q
e egaee aEw e eidt @ o fafve s & &t a1
A qIET Ft e & forg ST gt &

st faer (Fig 11)
9ITe et (Fig 12)
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Fig 13
2
O
z
[a)
=

TN A< (The hexagonal nut): (Fig. 14) fAuer & #ex
o SHANIAA ¢, @AY AT 39 | (g e & forg grar 2|

¢ | =
o <~

| D)
@i et (Fig 13) @\\\\\\\\\\ )’

Fig 12

180 AR : HFfvwer Sl (NSQF ®R- 4) - 3 1.3.35 &/ "t feia



rerwteza (Automobile)

s 1.3.36 & g=itE e

#%tw® giww (Mechanic Diesel) - wmfr e fwfem

=t @ (Blow lamp)

I : @ UGS & A & Aq (et & ww aer g
o T AW F TAATHE AT HT QT

o S AT F WAT Ht TEATHAT

o AT AR TEATAR FHT IO FLAT

& a7 (Fig 1) # fadt & aar &1 g arfaa aforare & g
FAEHT AT AT 2, Forad ag arfer &t sar 21 g F aw
F oY, arg & @t i g & forg se #§ & A e
€ qIT i | & SAfeId FIA T TF qo O AT ST FHLar
2l

Fig 1

SOLDERING WITH BLOWLAMP

MDN131211

e (Flux)

AT\ % e ATelT, A & aer & arofisHeor & 99 TEA &
forg ST e FITAT € | S T G AT, Hies e e &t
T FA F forg IwET Sy 2

Tiee¥d [T SIT9 aTer = 9T A7 Aot AT & forg FoAT
#* forT gome E&Nd # a¥E SUENT 1 arer &1 o T HE
IR & | AT AT F WEI wF Fig 1 § g@rar @ |

3R dae # a1 UF <@t gl © fuE &7 ae A & forw | 3|
oY O UF WX 9 fhe EiaT @ e & A [ @8 adr
e #e % fo| g' X uF 3 e are 92T tar 2

= AT T AT F fory fragafes e wea % forg wrefi ame
ST BT €| a9 IO [T 39w F & oy g FaAd &
oy it AERE w4 F T TS #1 uF @ T gar 2
TAERT a4 AT dhe IT TA SIS AEfadT el &, o 7
T & fow dtee JEeT # @ qEr @ o9 % Fig #
g 4T 2|

23 ® gt % a9 # qrfad w & o v o Iuerer gar 21,

SqA ;W U & o § o o w6 F av g

o TMEF TAT F ATAALTOT TATAT
o YT TS AWETLH ARl A AT IqTAT
o Rt T & et % 9™ dF ST STiRET q|mET |

srenfers (non metalic) waTe &ta & et s@ATe Hiee R &
aae far ST & |

et % 9% (Function of flux)

— T AT HAE & ATHAES H erdT ¢ |

- 7% §\ (corrosion) & ¥ #RAT & |

- 7% fiud Aicee # giRT & aF a8+ § e aar e |
- I §dg F MaT (wet) FIA # AIG AT € |

® FT =449 (Slection )

A % FAT % AUl AfHersr fforfad -

— HieeY T FHAFNT ATIHH

- AR T

— ST S arer gere

e #1 A (Classes of flux)

TFAFT T A(HCO HeNH FoAFe U STHETH Felod avll |
forar S @ & |
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AT A TeTRE Foidd & T&AT (corrosion) AT & | 30
1 FIA F g T €Y A7 AR |

HeATLE FAFT TAT, T, o3 TqAT 39 & &7 H g1 ¢ |
o s & e

gEgiTvs Uit (hydrochloric acid)

AT 37T (HCI) 390 % &9 ® &d1 & S 841 & &%k § gaf
(fume) faetar 1 &® 2-3 AT St foreT #¥ a9 (dilute)
THF & A ST TANT AT e |

T & g7 ey ST FAgS a9 € S Foa & w9 |
FTH FIAT & | 37 TH T8 TAT ATST AT TEATH aAre & €1
TEX & ffafkes o= & forg Suge 7@ € |

=8 s=wEe (Zinc chloride)

7T YEIA: dfe &l 98¢ Tidet qor & @t 75 & forg s
S &

T AAT TARE &, AR & q@ Faaq & qoid: 6 FT
g =T |

Jwif s FieEe (Ammonium chloride)

TE IO AT A F T H AT & | TH FIA 9T A I$ AT
2|

T # AR F g s & sifaar fivEs ma w7
T & w7 H AT AT SArar @ |

RS FARIES, [NF FAES adqT AFHAATT FAREE H
AT AAH FeITd & 98 & forg e (flux) % &9 7 far
ST 2|

IR (Resin)

ATRAFITT AT & 8T & oIy I agd THrET 781 € 4 q€
I=T HATLF (corrosive) &I & Hfery Iw Ata ug fiad & fog
T # d¥e AT fFar sar @ | "W 80° & 100°C A%
foreretar & |

@2 (Paste)

Te S Fige, IR T ©fiewdT &1 uF o @ | ae @
*F ®T H T BT & |

7T AR AT g F forg a8 awrel gtar € | 98 sie awi
FAT UF AT F AR WO A oAl & o s G
SEr & |

HEAT & ATS Aieeww (Soldering with blowlamp)

ST U Tl AT &1 19 &THaT TI0T 7 &f at stleld &
T Ttes < AT STrar 2 |

(Fig 1) ® fwmu o add & &g ama etar & #iX gera: a9
srat % forg gEeRt s T Smar @ s aefir st e
Ff, ATeT aTET ATAT AR WA g€ § Fo ATIA |

T STl 1 w7 T & HeAT Tear @ |

Fig 1

ROD SOLDER

MDN131221

SOLDERING WITH BLOWLAMP

R wieez= (Dip soldering)

(Fig 2) ® femré 7 g fafer &1 s ot Iame i gfeq
Ry Fiet ¥ Hewt & a9 Fors w14 & forg T ST 21
AR AT Fels, (T ATATS Teh Fi (ot Hiee¥ & e | gardr
ST & o sl & e i st 8| JteeT i uw faetes
ERT T # T@T AT € dTfh UF JH a19 9T & A IS
ATHFATEST & A 02 | AR L fAStard STae a8 & A sagst
T B & oI g Ff F=mar g a1 Fafia st o7 gar
| gHmET gl

Fig 2

COMPONENT SIDE
OF THE BOARD

DIP SOLDERING

MDN 131222

AT it agd aRyEar & e fmr s oawar €1
w39 |ieeew (Machine soldering)

(Fig 3) ® femmt fafer a1 s\ Searew & forw o smar
2 9Y 3 freia 9 smelRa gtar € 99 e deex &t fig
et & ster ST @ @t S fhew I 9% &< U faer g2
ST & Y Ao U STHare wek & dig @ 7 317 v 2|

AT Aee¥A, TITAT Hleedd A A< dleeed & fou fafimr
festrzat &t dteee weh= iy 2 |

TN Alee¥ FT ITHLIT AT BIAT & SHHT IATET 1 AN
I=F BT 8|

zaH TR a9 e & @ A S awdr |
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Fig 3

MACHINE SOLDERING

MDN131223

9= a&+ (Brazing Techniques)

IgAW : I TS F o § o At w6 Few av g

o AAA qHATE HT AU HLAT
o A | A ITET S99 @A AT FT ATIA HIAT
o MS =@ F T SAF AT HT ALTIAT FIAT

A= a&A* (Brazing techniques)

gefifeeli e (Acetylene torch) (Fig 1): (= : geifeehia
TR A & | 3o Fa AR T F A I W AgAA
T3)|

Fig 1

ACETYLENE TORCH

MDN131231

TF AT qET F a1 e & uffedde fever # dw
e & AT q91 I8 AT a¥ve & 9% & % ™ Ram
F T & forg a+ft area S ave & F9 gU € AT AL | @
N TA F TES AT F TAET & T SATEE F S F A%
FEAT AT(RY |

- faforeY a9 # Faa Tk gFT @i | fFEeeE e #i
qofe: @i | e =T ated & Fad | TarE g & fog
i e | e & 3 9¥ e arelt 39 i STord |

- HE SATAT ITT FA F forg @ e are @ anrnta
FX | SATAT & AT ST ARY | 37 Fraw (pale) arar st
& T WA | 19 qHHST 9 1 ATy | Afe sarer qieft
& at i 9 #Y AravIhar R | A= e it @i |

- @ ot AT ST FT ArE, AR 9F & ans % fAuiia
FIAT €| OF g QTS FT ITANT FX Ar qffesd A= F
ST 3 |

wriw e¥at @ (Propane turbo torch)(Fig 2) (@@ :
ST g e 8 | 3w qua Rt Ft off guae w
T At 7 3)

- ZH T T T BT EAT 2 | AT v & 7t TR

T aferes T =idr &\ vHifeeh & e @dw g &
STAT  @TT F FL AT ATF AT F9 |

Fig 2

MDN131232

TURBO TORCH

- 2 T &, FU U T GHITEAT i a¥e d¥e Sig, ar
AT F q97 ITART FL| e &1 T & qd a9
HIEAT F ATGA F T & AT A7 Rarg @ i w7

- T & AT ATgfd @er e #@ s w1 |

1 7%, 9e faforex & ot ao & forw a9 &t w@ar 21

2 YA F A & @9 39 8 & JaF o 7w Ram & fog
e &1 AT

3 A9 yare &t A w1 & fow gw e A= areq &
T & |

4 UF e T H e w¢ S q&1 sarer aar 2|

5 7 9T o % forg Sude vEifee e 21
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6,7 THFET 9, iF & IS & a1, SATAT HT Fad TH A 2 |

8 T ATITAF HIVHT Aelt ot & fory Iugart vetfeeft sarer
gl

9 TN ST A HET (pale) f S g A1RY, At a®
det 2t |

10 7& @ (prone) @&t e sATem | R (trac-
tion) ; STt aATT % fFe ATEST & AT FT TN HEAT
gl

gt % a@ 1 =aEw (Kerosene blow lamp)
- g ST a7 vefifeehie et &t e st ST gar &

- ST g, e F AT ATl AT B ATEIEw
FIICI Y | ST&T Fel A9 &F Al gaar & ol &t A7 &
g B H JA |

T 3+ (Silver brazing) : ®<H % TTETA AT SONIET

A | A % TART GILT ataT 931 1 SIS+ a1 U SO fafer

T a9 2| 57 fafer g ater gt & afifew, afdw area

qAT 1 AT & Y ST S " 2

Ife @Er ghaT AU S At TG S99 g¥adr & FFEr S
e 2|

I FEO AT AR & F9 % I & S B ATARF T9T T
ATEE H AT F| e B [AFe BT & fhe F AAT e w+
TETT & | 599 e & forg smaver® e o (waad, o1 #
T A ' EEE R e # o e G S
2| weitaw fefe & AR % form IwanT =i ater v
TR aAT I F a9 ST 21) TN § AAF WA A
forera 21

ATET 98l F S & T ITANT 1 9Tl o &0 “dier &
qTaT ao B Fed €| gaH 35 | 45 gfaera o it A7rAT eidv
2| g2 et 1120°F o¥ fouedr & aur 1145°F 9¢ yare gtar
gl

JrEeNtEAt : A qfT T O 9 & at 39 9T qlee? °
|

TG S99 & forg g oft sitedt oefifeeii= o, oo
IR SN | S A HT TANT FIA AT AT R} ATAE
TR T T et S )

ST qIET T A q12T | a9qT A oy gy v SAgw F
forg adifesr g (dome) % ot Faer siteft oFfifeen=
T T T AT A A €1 39 T # A Feme
A= F & forg oft S R S et 21

AT FLQ AW T AT AC & TOT WIRLF HAT a4v
AR Tl & ST wi ¥ W@ |

A FRT AT T 4T Ft A TH FeQ g¢ R | I
et fRaT ST @Rar 21

Te® (Flux): 7@ 0% 937 € St #iee F1 @l § 18
g | #gg & g & &t a¥e F Far 2| 9% gdg & ar%
FLAT & TAT ATHRIHLIT FT AT & | FAFT HT A AT
LT Tgd FH e ¢ |

farfirr g2 & oot T S ST A RS T g

st FrEs NH,Cl - 3o a8 % alee<d & forg

EEg A H o HC - Y 31T, AT & Areewd & forg |

R witeres ZnCl, - g3 e TRt ¥ A ¥ R

T (tallow) - % 7T g | A &
fera|

o - gt Sfist % Aieew & forg

FERITH - RAAH & F qiee<d & gl

FWT ATST & ATY AT 2T F1 T FW (Braze a copper tube
with swaged joint)

o % forg &1 arew # fhe # | e g e fhe & at a8
FAAL BT | TFH TT39 AF A & gL T8 & 39 § e | o
FART B ATSAT T % 39 § Tt | 517 Aet ¥ sfigar & IaH
ATST Fehe AAT AL ATEE B BT & T FH | ATTATA {6 a7
F AT B AT © | 3T 5 A § ST & THT F AT AR
fammd aedt & T Gt FMFrrae 37 F2T & &t

i wt MS =99 F AT A 1 (Braze copper with MS tube)

A = AT (ST Faee & GiceaT a1 T d a9 & A
1 Ot #Y 99 Y 39 F Hics <A SISl HT ITANT F¥d & | ol
AT ST F I T A S & forg I A 2

formT o STiet &t s &1 "Jarad adiewr Y feepay e
ST XA & oI ot oot FYAT 1R | F Sie 9gd 7ugd §,
T FEg =T ATIH o qE @ 2 |

T 3o & forg st wEfefor o Sope Wit e 2| st
TSI ST dTTHTT &t 8¥ W7 % ST §ET 9T ST |

184 Fiewifed : AFfwd o (NSQF @R- 4) - 3w 1.3.36 & awifaa R



