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Abstract

In recent years, many ceramic researchers have discovered various methods of joining
ceramic to metal. However, most of these joining methods are performed under vacuum and
pressured circumstances. So, when we join ceramic to metal, the proceedings are very compli-
cated and require a very high cost.

The purpose of this study is to develop a new joining method of an alumina ceramic to an
aluminum metal in air atmosphere. The joining condition, such as copper metallizing, nickel
plating, brazing, etc. was investigated through the shear strength test of the trial joint. The
results obtained from the above experiments are summarized as follows :

1) In the case of the Al,04/Al,O4 joint, the shear strength of the joint was affected by the var-
ious foctor such as kaolin content, copper metallizing thickness, firing temperature, firing
time.

2) The better shear strength of the Al,04/Al joint was obtained when Ni plating was conduct-
ed under higher current density than existing plating condition.

3) The shear strength of the Al,O4/Al joint increases with the Ni plating thickness is con-
fined to the range of this paper.
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4) The shear strength of the thermal - shocked specimen (Al,04/Al joint) was far more deteri-

orated than that of the as -~ bonded specimen.
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Fig. 1 Specimen configuration of bonding joint
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Table 1. Properties of A1,0; ceramic
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Fig. 2 Specimen configuration of brazed joint
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Table 4. Electro plation condition of Ni on Cu
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Photo. 2 Shear strength test apparatus

LOAD

\

-

Fig.7 Schematic diagram of shear test fixture

(Al,0,/A1,03)

T R Ho Boly REAF A7t 4T

Ex 2

g2t A Ao AlgHs daxgarle 8
ol Al AY stF L

Ha A "ok

LOAD

Fig. 8 Schematic diagram of shear test fixture
(A1,0,/A1050)

cHdd AgdH n a2ge 2Edd WE(Strain
meter)o] VY ERGA At} o] A& thA] X-Y Plot-
terol] o8] FHA|Z o2 AARE A S Y3}
g}, ol 3tF L% & oF 16kg/secE 2ol A] 3
B AR EE HEAI2A L3 sEFE 3
FeHA o 2 vho] FEk )

Fig. 7& Aztal/Aetel A e 4F dFol
AR el A8 wadoz vebd 1Y
o] 1, Fig. 82 Algtal/dFuly HAAMel 2+ st
Zo] AJE A e A8 S ZAH o YEd
a¥e]rt.

sl

3. A@Znt ¥ UF

3.1 ¥Rolut Mzt (Al,05) /250l
M2tef (A1,05) BEAl Eatz=dol
Hegzol nixls I

Fig. 9v 274 A2t (AL0 )7 8] A &A1 A
3% o] AE(Cu,0+7ted o] E3A)d 7o’
e gelstd s W PN Az v
E ek Aot} olw) AP A 212 43t
= glol|AEQ S o 50umE FH T AL
T 1100T, A AIZEe 208 0 7 5o

o] A 2]3H Cu,08 7l EFAH 7}
oA FEHWt%)ol Z7hghel wet ATdE g

(232)



LFOHALO M 242) 2} & 20] F(A1050)7 o] th71 3 Halol g 4o WE 55

W, 2 of Kaolin
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Fig.9 Variation of joint shear strength with
increasing the kaolin amount(Al,0,/A1,0,)
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