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The thermal stress is estimated by using FEM when the bonding body is cooled down
from 1000C to room temperature. The combination of insert metals, the thickness of insert
metal and the figure of bonding body to minimize the thermal stress have been investigated.

The results are summerized as follows:

(1) When the insert metal is applied a single layer, the following metals are useful for relax-
ing the thermal stress: (1) the soften metal closely similer to the thermal expansion coeffi-
cient of ceramics, and (2) the metal with the low coefficient of thermal expansion which
has a low Young’s modulus.

(2) When the insert metal is applied as multi-layer, thermal stress can be reduced by the com-
bination of a soften metal and the metal with the low coefficient of thermal expansion
which has a high Young’s modulus. The most effective combination is Ni/Kovar/Mo.

(3) The relation between thermal stress and bonding area is recognized.
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P SNCM 5.4 206 0.29 470
Ni 13.3 196 0.31 167

A H Ko 5.8 | 137 0.30 412
Mo 5.1 323 0.32 676
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