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Joining of Heat-Resistant Materials Using Isothermal Solidification by
Evaporation of Additives in Multi-Element Insert Material
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This study proposes a novel materials-design concept for development of

ceramics bonding fillers, for low-temperature joining of ceramics while maintaining the joint s
high-temperature reliability. In the concept, the filler comprises an additive element whose vapor
pressure is much higher than that of the filler matrix element. The elemental combination
contributes to formation of a molten liquid phase at a low bonding temperature. The additive element
is likely to evaporate and be removed from the liquid phase because of its high vapor pressure, and
thus, the filler melting point increases gradually toward the inherent melting point of the matrix
element during joining.
As a major achievement, sets of ceramic components were successfullx joined using a Si-Mg composite
filler, showing the practicality of the concept. Investigation on thermo-mechanical properties of
the resultant joints led to the conclusion that they were suitable for use in a high-temperature,
oxidizing atmosphere.
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