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Dissimilar Heat-Resistant Materials Bonding Using Paste-Like Ceramics Powder
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Realizing refractory joint structures for high-temperature applications
requires reliable joining methods for advanced heat-resistant materials such as Si-based ceramics
and refractory metals. Brazing is widely used for joining such materials, but filler metals degrade
the joint high-temperature reliability. Although direct diffusion bonding is one of the possible
methods, its practical utilization is limited because of extremely-high bonding temperatures.

This study aims at the development of low-temperature bonding process to join heat-resistant
materials while maintaining high-temperature reliability of the joints. From the viewpoints of
materials science and process design, paste-like ceramic powder was selected as the insert material
to reduce bonding temperature. The refractory joints were produced by this method due to formation
of bonding layer consisting of the ceramic materials, while the bonding temperature was much lower
compared with other existing methods.
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