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Silicon nitrides and sialons have long been used as structural materials due to
their high mechanical strength and toughness. But their application has been
limited because their thermal conductivity is below 40 W/mJK. Investigation of
the effect of their microstructures and constituent elements on thermal
conductivity has led to the development of a silicon nitride having thermal
conductivity up to 120W/mJ K. Effectiveness of this material was discussed on
electric and structural component parts.
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Fig. 1 Crystal structure of a -Si;N, and B -Si;N,

80

.u-I:IEIDDDEI
60— [ Jaop-000000 i
Plsoooooo

s -0ooooo -
40 — H

0o000owmKoOO

20 A M

o00o0oDO0o0obOooDoobOooboOooooon
Fig. 2 Thermal conductivity of silicon nitrides and sialons
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Fig. 3 Relation between Z value and thermal conductivity in
silicon nitrides and sialons
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Fig. 4 Crystal growth of B -Si;N,
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Fig. 5 Relation between amount of sintering additive and
thermal conductivity of sintered silicon nitride body
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Fig. 6 Microstructure of newly developed silicon nitride
ceramics with thermal conductivity of 120W/niJk
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Table 1 Typical properties of newly developed high-thermal-conductivity silicon nitride ceramics
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Fig. 7 Dielectric substrates made with newly developed high-
thermal-conductivity silicon nitride ceramics
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