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Low-Cost Brazing Metal for Vacuum Circuit Breakers
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Vacuum circuit breakers have various advantages such as compactness and light weight, and they are also maintenance-free as well as
environmentally friendly compared with other types of circuit breakers.  As a result, their applications have rapidly expanded.

Brazing in a vacuum is a necessary process for manufacturing of the vacuum interrupter, which is the main component of a vacuum circuit
breaker.  The parts of vacuum interrupters are made from special materials of extremely low gas content, such as oxygen-free Cu or Cu-Cr
alloys.  Brazing processes in a vacuum are applied to weld the parts of vacuum interrupters.  In these processes, first an expensive Pd-
containing brazing material is applied followed by the commonly used Ag-Cu eutectic brazing material.  These brazing materials are used
according to the assembly temperature.  The Pd-containing brazing material has a melting and welding performance suited to the existing
manufacturing process for vacuum interrupters.  However, it has prevented the cost reduction of vacuum interrupters because its price has
risen with the rise in price of Pd, and also because an Ni-plating process is necessary on the surface of stainless steel to be brazed.

Toshiba has been making efforts to develop Pd-free brazing materials and to apply these materials to actual processes while enlarging

the areas of application.
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Vacuum interrupter
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Melting points of brazing materials

2535 Cud AR CTH 5 Smass% VLT & L7,

Bl 21X, Ag-7CuTiZ, FAHMGREE &AM (X2 e
825 CLH8I0TCICH S (K2), LrL, Agk CudF
WA e DT 720 T, EIAHMRELEE & AR O h &,
HI R IC BT 22813 TE RV,

3.2 FNTEDEE

RIZ, ERGILOEH OB, ERE OIS & #a
M EDBNMELED 72D, RMITEORF B LETD S,
Ag-7CuCld, FEIAHMIEE % 5 £ 1) 2L S & 3 ITRARMREE
PEETEEL202, D #ECETHLNIZ &0
TR HE OME Z 1T 5 720

— I L LT, 1A OBERMIRE Z KT 3¢5 0%
ELTIEAZX(Sn), £ Y24 (n), Cd, ZnERHY, F
TR E 7 FASE ALK ELTIENI, v~ >4 > (Mn),
Pd D5 Yo 72721, In & PAd X flitk, CdiZAEY
B, ZnldmAREILE, LW HEET, Bk oxt st e
L7206 L72HoC, WINIc#E & L CIE N, Sn, Mn ® 3fiH %
BEE L7

SHF DB ILEOWIFF L -ENE, RDOLBYTH 5,

(D Ni ks GECgk (Fe) XE4&ICHL) L

Al 5 b A

(2) Sn BMREEACT Laan ks

(3 Mn  EEUREE LA kgE (FIC Fe kG412
xFL)

Sn, Ni, Mn D& IGHE % 0.5~ 8 mass% D FPH T L 72

53




Ag-Cu-Ni O ¥ i B2 o e 46 13, WA EE 1 820 C,
HAHRRIRE X 875 CTH o 72 (K2) s Ag-7CullltRT,
AHBRRIE 2 12 & A ST S8 3 ISHUHBRIR EE 2 RIRIC AT
SHBIENTE, HEO BRI (BRI : 825 CLL L,
WAHBUILEE © 870 C LTS D LA R TE 72,

3.3 FNTEDOEDHE

R, R 2 RPN E 35729012, KILEOR
IO RELE ATz HRURE~NEEL 5 2 5 HF (&
) oF oML &, ZORFOREELZHNFEIZL-
THMT L7z BmRUGEE L, WEME L OREDRNER D
SN ORI EZ RO L HETHY, HERNTOH
DL TELMITFIETH 5

TR INFETICHIELZRAIDLNT, Aghs
85 mass% Ll L OB DWW T, Cu, Ni, Sn, Mn D& =
ZHMOTINT-E L, BB & AR 2 RN T L LT
BEOYGFGHE LTz TOME, ROBWEXEZHZ. [ 1TR
T HKICE DO ORAEILEATEE (mass%) % KT

EAHAREE (C) = 918 — 9.2[Cul — 8.2[Sn]
+ 0.0 [Ni] + 0.0 [Mn]

TAHRIREE (CT) =954 — 9.7[Cul — 7.0 [Sn]
+ 6.5[Ni] + 0.0 [Mn]

CHHDOKD S, Cul Sn O & H8E KL FE MR E &
WAL 2T S8, NiOEA T KL HHTHIEEE O &

1,000 — .
I,'
I,',
L ,’/,
I"’
A m
950 [— ’
I,,,
/"/
900 L,
,/
./’ | |
ny
i ,.‘ n
/"’
850 £~ | ! |
850 900 950 1,000
RIEMEX 3B (T)
B 3. RABMUEEDRIEEEEHEE — M5 ) ORI O W E R R
3, R EIZIE LT 5,
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