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ABSTRACT

Among many densification routes for silicon nitride, HIP(hot isostatic pressing) is becomming
more popular these days, mainly doe to the fact that it can produce highly reliable products with
superior mechanical properties. This study involves in sintering of silicon nitride followed by HIP
which requires no canning. Various property changes during sintering and HIP are observed and
analyzed in terms of microstructural changes. Porosity decrease and enhanced interlocking of grains by

HIP are considered to be the major causes for improved mechanical properties of silicon nitride,
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Fig. 2. Polished surface of silicon nitride observed
by aptical microscope: (A) sintered SisNs
and (B) HIPed SifN,.
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Table 1. Property Comparison between Sintered and
SIN/HIPed Silicon Nitride

Property Sample SIN | SIN/HIP
Phase B B
Bulk density ( g / em? ) 313 324
Porosity (v G) 6. 5 20
Weight change (W/ O) -20 0 35
4P-MOR (Kgcm™?) 4. 800 6, 500
Ky ( MN m- /%) 55 59
Hardness {Kg mm=?) 1, 400 1, 700

A 24 A A 3% (1987)

Fig. 3. SEM micrographs of silicon nitride after
polishing and etching : (A} sintered SisN,
and [B)HI Ped SiaN4 .
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Fig. 4. SEM micrographs of the fracture surface:
(A sintered Si,N, and {BHIPed SiyN,.
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