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Fig.3 Schematic diagram of asembly and turntable
[eecosvovsaass | [BCC300ccn machine for automatic torch brazing
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Table 1 Chemical composition of flux for deeping brazing

dsH(%) H3H(%) |3(%) B3 (2) | EFH(%) | d3(%) W =A%)
YEF TF HF 4E Ean:n = °
No. 1 25—35 30—60 15—30 5—15 2—5 5—10 —
| No.2 16 25 45 - - 14
Table 2 Physical properties of flux for deeping brazing
TLLE AHEE 4= A7N1AH(Q—m)
() 2=(C) 610Cg/cc) 582C 610C 638%C
No. 2 482 556 1.7 043+ 0.01 0.36 0.29
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Fig.6 Types of furnaces used for salt bath brazing
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Fig.7 Schematic illustration of electrodynamic cir-
culation
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Fig.8 Principal types of inductor(heating coil)
(a) internal inductor (b) external inductor
(c) plane inductor

Table 3 Various type of high frequency power supply

| % T B 28 2 59 H] I
| AF# B [50Hz— IMHz| 2~800kW | 55~65% | I € A=9] HaolAo] AFe
¥Z 300kHz 3000712+
Transistor |10Hz—50kHz| 2~200kW °F 85% 3t A7 AFY Hyo) A AR
HF 3kHz Y 73
S.CR inverter|1kHz— 10kHz| 30~3,000kW | < 90% hE AE Hy oA AL
(Thyrister)
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Fig.9 Heating patterns produced by various inductors

Journal of KWS, Vol. 11, No4, Dec, 1993



Brazing 71&2] 7129 AA(NV)

&S @E 10022 39, b7t 50%, (7 75%
Arolth AAl Mgz L A7) 37kx] RyS
2%t AR,

DFERALE AT g F Yoo} g R A
AL T gE 22 A So] gl

O ZYe] Y4l @& g5} stgoiele] wA
C 29 99 (@ EAF

@ =Y Ze 9 Mg 29 P BA : 2g
92 (b)oll EAIGH ulsio] 7ldHEH) B HoE
gisadoe] F3, w2 WAoo Wi 2 woe o}
F2Yo] Fu}.

@ Y3 4 1 19 99 ()0l BAI S upo}zto]
Coil F53te] AL £Z3A ZHeAlo] &8 A
Hoh o 42 9¥"E Yehleg dxos Feo
Fol F1, & 71249 Coil& IF 07 HEH ) oL
e ol (N5 e oejrtx) whg oz by
L=

@AY EH 2Y 2] 2+ 1Y 99 (d)9} ol
A0 FE& ALE YA LL FX9 71 Qo=
Sl

®& 974 Lead : 18 99 (e)9} 2] Coil® 135}
WY FR)% AA= Lead® LeadAtolol vl z st
A e dHgdag gzl gd 2 5 Y dFnae
ZA #of gtc},

® Pipe®] 71 7+4 Coilell AH&H+E piped] &
1€ Ao il 3~8mmpol T, RS ST i
B2 Ao g HHYSA 71F ke o] &3}, whal )
o] 289 we} Piped HAL @A = 30kw
ol&toll Al 6mmo, 30kwoldoNAE 8mmeTdEo| ),
Coil®] H7Fo] ¥ Aol FL AR} v Qe ¥y
HE B}

@ 22U 37 B Feho) AEL g3}
A3t FUE o)Fo g e AL, 7= WL @
X8 39 99 (H9} Zo] AYo] ANEE A7)
Ut

® 7MEE% I Coild] THEEEE HrigEY u}
29 Jhdol ¥ An, & PAZtde AL 9w}
do] 75% 3=, WHstde urtdel 25~50
%R Eoltt AT 49 7t A &o] HHT} oA,
A9 50~70%3 = olt},

4. M Hyolzy

Agudolde A7AGE ol &de WyPor

RBIBEREZE, 1148 $4%%, 19935 128

17

R R RUEEE PR
e 44, A
), 7Y AR 7

& AH Wgol ool
Ak Tt AeolS Ry 2S¢ fES oo,
ST 2e 2 R ol

4.1 21y

7He 2L 9 A3 2A Apo)o] WA 48}
42 €= 98 mAY HYFTEHL sHgsty
Hsste Mol olFFE e HYF A4S A
T&0] 7tdE ¥ IAx) & g BF4o) 7}
EHo] AP, HgxAozE A AF 100~
30004, 7143 5~50kg =, 7FEAZE ok 102 A
=2 @tk BE, gATEY FA4 2 QAo wabA
t=,

7HEL 227t mEX T ARRAL FFPsA A
e, by AYe ¢ 4 ok

AL} F3F Cu B CurEe HEsh 4o,
HAFELZNE CuPA &0 £2 ALLH o
HATEL AA 92 Fgo) gtk ZyrEg )
B3t= B9 829 oo oA HAF] B
HAE HEFo] dojd FhsAo] YormE 840
HEE el BHAE ALgstE o) upey st

4.2 NEItHY

HAIABEANE § 2 SHHCrE)o) AH2 5 AT
dAE7E 323 A x7} @) g Fe) Mo, W, Cu
—W 2Z¥E S AHEste 397 gu o] wye
A7HEE R AT S wdsE e 2 A nr
A A 7kt o] AAH g AsE 5000~15,
000A, 7}sHE 10~200kg, BAHAIZF 12 A Eol),

(>
g,

==

1o

Fig. 10 Schematic diagram of equpiment for resis-
tance brazing



18

By o] AAX= Spot-&47), Seam& 7], Projec-
tion& 47 AHgsAY, HPs MxF A& AHE
gt 19 102 271914 B0 AR o 7hgkeel
7, A7AAY BEold T uFPLLes I
AHEE T gl 2helA 42 1 54 28, 2=
sy olt WH 3& ool 4= AF, 5€ I
HTE 62 GH29X, 72 V), 8 2 9w WY,
102 Brdvolth

Ay 118 A2 74 dojn, dirHoR B4
e dAxmrt F& F459 HoHde Wi
Zo] LEAYo] B, AAEE] Fe AFE A

Ealazy

Fig.11 types of electrodes

7AYo N2 TE 342 ALY ol =
A7F A7) HASEE 7t B4 URE N e
432 Agste Aol ARAolZz sk

of AAHANE 4AH AATHo] AEHEZ,
AAA BTk 4ol Rolok Ak Wk, Al FE S
ABE AT Al-Sill AL B 4], Cu B CuBE
AeE CuP % AgA A B &0, B2, 299 27,
WA, NidE el A e Agh A FS0l AHEETh
5 CuP AYBEE A B2 Ago| YoBE
Fe@ HYolLRE A2 & Utk

Jhere] $2EF A% obA7 Y 27} Aok

Silicon carbide heating element.s/
"

Thermocouple(lof4)
/‘,Purging'las inlet
+ Baffle door(1lof2)
Almosphere-gas _Cooling-water inlets Cooling-water outlets

Z & o4& ® A

5. 2E30/3HY

AAFEL 2ol 713t B o=
Woz o] FNogye vEY XEY W A
£3 Zo| gt 7tadEe FEsE, AdAd, del
FYE, A o A7, 1F5 fFEo %
IZ=e52 BAIZA Bevlse] 9% Jii®
Zo] e}, AMgEE EHVIRE Favts, Y
2oyt B8AG7A 97 2 IFEHT S
o}, t7)1Fel A ke A Joh 2947 FelAe
YurH oz P AFE AR FET.

TEY B2 Z$, 7t EAe AR H
a, &Y Fof XTE T 22 FE o I3,
W2 3 HPEL Adh o2 42389 AF Bo
3 o] & A Fo| Bol AMZEG 7k A
go| o] AAZHOoZ FF "ol Ut

g3e AAgES AYste R A5 7t
e Etge FAE U, WREAYES 13
3 AeolA AR stE2E dol FPste WEH
Ay tdzg nRsn, R FYEE FEAA
Agste ol itk AR d¥oln FHo
A Eo) o] &E 1, FAE ol TAL NP A
59 Aol o] &HTh

d& 2o ALE HEZ o] F A=HE FHAA
HHFES 2UE F£485, dF-7td-9Z
FAR4 o8 ZYE). o)F A2Hoze wid dE
Z o] 8 (Mesh Belt Convayer Type), Pusher®, &
g8 Zo] Urh o] WHE FUsA HAE 7HL3}
ng 2EeFQo] HAA Yo} TFITHO| R,
Byl 9@ exzAg ¥IAA B BHALH
(33 )2 23 5U= 5A0] Uk FH =A%
297] spaste] wkgof oA gv, A, Pt
dojd &7t ok

gnlrance inlet(1of2) / <
06T _ __PAP L Seen eeev? 2 O T .
Pinch roll Heating A e Z ’d A S §__Exit door
chamber chanther Water-jackeicd coaling chamber G _~Mesh belt
o P ir
e i \Fhmc > NN N-DBY t At N T
; ENT 2 > N mosphere L
{ o) curtain N 4 - Refractory curtains Flame oY
%
i~ Drllve ZIS] brick (optional) curtain
o motor Insulating brick
- —11 \Belt return
— —] U L U 5] ¥ a— |

Switch and variable-speed control Silicon carbide hearth

Fig.12 Mesh belt conveyor brazing furnace with a water — jacketed cooling chamber

Journal of KWS, Vol. 11, No4, Dec, 1993



Brazing 71€9 7129 4A(NV) 19
Batfle door Insulation
lof2 il
fof) gll:ggjn |l Insulating brick
h:au‘ € Thermocouple I
elam:gts (of2) “'I' Purging-gas inlet
¢ Cooling-water ling-water .
Entrance door EOROheRTsen ] Atmosphere-gas : Exit door
NN fi inlets outlets xit doo
\\\\\\i\\%&\\\\\\l\\x\il | inletflof2) \

Loading table IR e 3N y ‘/ \ Untoading
Heating % table
chamber 4 Water-jacketed cooling chamber

1 1 | N g 1

AR

" AV

T

Insulation
Refractory brick

Flame
curtain

Lﬂ L"“ W{Q

Fig.13 Pusher brazing furnace with a water jacketed cooling chamber

EE B8UUTHl 1 W 2 Hyns
LR At YA A3 a¥E AL S Y
HEelg g dASAY, ML olgate Zae
AAE davt gick

W ME 2uolge A&z 9¥g 1Y 120
HEHAITL o] 2% WggNgoR F&Ho|x,
SRBE goldtnz shg e A gEn) o) 2
TR Aol vk £HE S mA B AYF
Fol AHA B¢, 1EE £97)7F Washa) g3,
A7) ke FEAOl YA Aol olgE &
97 Flame 7t E& F47129) & 7hx 71
R E97] 7k A Ak kA M S AMe
HOZH 719 Al AP HAge F=
Fazks R Yo} Eaj 7k g AMg ke 3 fol ol
o] gt}

Pusher® 917129 21¥¢ 149 1301 vehiy
ool 2 A shFo] 23, WES] $rjo] RA 2
€ 0F f&F APl gol o)g¥ 19 138
HAREL Edol(Tray)el AT, $¢ Z& 7]
A FE M AFF A oz 2y
TEE ¥ WA @

Edolg U ot wag o 3 2 Fo| s
HHABR £417] 7h2e] zu@e Ao Egoly
E8Fol 27] W 22 249 gE tgAn
R fAARL] vmA Ad ae ugol YA
STy, skt T4 2o Az Ag Aga
Fohool 2= WIAAY 248, 4E 59 2w}
fgong o 29 39 wo §urt H4 £

2 Hoge 53 gy A5 ¥E 52 4
Bt dol A8k 8 7EE A A Yo mat
Z REAM HEHE NEe) sy o]FHo] A
ek

REBIBEBEE, $1145 H45%, 199345 128

6. ZIZ gyo|AY

6.1 ZZ =0T x|

B0l BA7NE 10°~10° TorrgEe 34
Bl FAY FolA HEgshe wWdeld aw
HIZNE FIYAYE AR elg= S84
HE ol AMgHa g} IFHY | AZR 2=
UEHEERetort) & 9] 5ol A 7t st 977}
AE29}, AF 3 (Chamber) Wol 719Qe A%
st Ztdshe WEy 7k AF 27} Qi spa g
L2 A, RGN, 49 IYE, T8ijolE,
Mo, W 5o 9 Adrld, 13085719 So
ol &HI, AYrtde] ALol Yy B 9l
of AbE 7hssith 1y 14 994 AR RARE
Herdoh TOF 15¢ 94 AF2E Yehdo 9
AL 2¥ BA, AL FPLoln gy e gy
A, 12 AdLoith YulHog HFgzo Tz
EXE JE7H9 % (Chamber, Tetort, Heater), 3
FE FENE ATWINNT, A2 E QT W)
(34722 qlE, dngy), Yaheasr), =7
AA7NT oz 5o it}

2719 WE2E 2 JHFEL 2u)d) AFY s
F AT - s Byl — W AN E =9
AUl Aelste Zoly] Wi BZe wAY
A o 2ol th717h A sA Hof 2] A,
AT R 290 Sl FHale A9 w1, sy
W2hg whE S A do) g, A1z u) o) shedo}
2 B £ye] gagm stage) £4e)



20

Rough vacuum inconel retort

\
AN

% & MO

=]
HE

Heating elements

Gasket

Baffles Maovable work hoider

.

To vacuum —e———— F Charye space

Sight port

Push rod

[

U=

HN

Water jacket

/

Fine vacuum Furnace shell

Refractory insulation

To vacuum

Fig.14 Vacuum brazing furnace of external heating type
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Fig.15 Vacuum brazing furnace of internal heating type
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Brazing 719 71x9 AA(N)
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Fig.16 Vacuum brazing furnace with 3 chambers
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Fig.17 Relationship between temperature and vapor pressure for metal
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Fig.18 Relationship between temperature and vaporizing speed
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Brazing 719 7129 AA(V)
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