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The Densification for the Sinew of Silicon Nitride

Ceramic Foam under Nonencapsulation HIP
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[ Abstract] After nonencapsulation HIP treated, the sinews of pressless sintered silicon ni—

tride ceramic foam are densified, its microhardness and modulus are increased greatly, at the

same time, the ceramic foams's opening porosity decreased a little, however, its compressive
strength increased much more. The XRD phase analyse shows that HIP facilitate the phase trans—

formation of ®-Si3N4to B-Si N4, this transformation stimulate the diffusion activity of the atoms.

The theory analysis confirms that the sinew densification mechanism is that the pore shrink is by

vacancy migration from the pore to the smew surface under the driving force of HIP pressure.
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Fig-1  The microstructure of the sinew section of silicon

nitride ceramic foam: a is pressless sintered; b is treated in HIP2
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Table 1 The properties of silicon intride ceramic foam @
PS HPl | HIP2 ; » HIP1
. ol em® 2.674 | 3.150 | 3.332 ;;g', o . NP W
, % 76 89 95 ;2 g TR
. GPa 14 15 18 HI Eﬁ ! .
. GPa 206 240 290 20 3% 40 60 70 B0 90
% 55 53 50
% 24 1 5
., MPa 10 20 37
2 XRD
( o SisNi B BSisNa)
3.2 Fig.2 The XRD phase analysis of silicon nitride ceramic foam
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