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Investigation of the novel joining dynamics_induced by non-equilibrium
gas-liquid-solid coexistence state at ceramic joint interface and its
application to heat-resistant joint formation
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The principal investigator recently developed the novel composite fillers
for low-temperature joining of ceramics that maintained high-temperature joint reliability. The
filler composition is specially designed to utilize evaporation and chemical reactions of additive
elements in the filler to control the melting point, allowing the filler to melt at relatively-low
temperatures during bonding, while the resultant joints can endure even temperatures higher than the

bonding temperature. This study aimed to investigate the detailed joining dynamics for practical
application of the fillers to formation of heat-resistant ceramic joints. In summary, major ceramics
such as alumina, silicon nitride and silicon carbide were joined to themselves using the fillers.
The interfacial microstructure characterization and thermo-mechanical property evaluation results
revealed some important principles of the filler material design for joining various ceramics.
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