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Abstract

The ceramic has various high mechanical properties such as heat, abrasion, corrosion
resistance and high temperature strength compared with metal. It also has low specific
weight, low thermal expansibility, low thermal conductivity. However, it could not be used
as structural material since it is brittle and difficult for the machining. Therefore, there
have been many researches to attempt to join ceramic with metal which 1s full of ductility
in order to compensate the weakness of ceramic.

The problem 1s that residual stress develops around the joint area while the
ceramic/metal joint material is cooled from high joining temperature to room temperature
due to remarkable difference of thermal expansion coefficients between ceramic and metal.
Especially, the residual stress at both edges of the specimen reduces the strength of joint
to a large amount by forming a singular stress field.

In this study, two dimensional finite element method is attempted for the thermal elastic
analysis. The joint residual stress of ceramic/metal developed in the cooling process is
investigated and the change of joint residual stress resulted from the repetitive heat cycle
is also examined.

In addition, it is attempted to clarify the joint stress distribution of the case of tensile
load and of the case of superposition of residual stress and actual loading stress.
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Table 1 Material properties of specimen
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