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ABSTRACT

Densification behavior of Si,N; ceramics by two step gas pressure sintering was compared wilh pres-
sureless sintering, one step gas pressure sintering or hot isostatic pressmg. While it was difficult to get the
highly mterlocked B-SisN; microstructure durmg the pressureless sintering due to the decompesition above
1800°C, gas pressure sintering could solve this problem by increasing the densification temperature. 2 MPa
of nitrogen pressure was enough to inhibit the decompaosition up to 1890°C, and especially two step gas pres-
sure sintering, applying comparatively low pressure (2 MPa) until the closed pore stage and then high pres-
sure (10 MPa} after pore closure could increase the hardness and the toughness.
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Table 1. Gas Pressure Sintering Schedule

No. ‘gggf Temp. gg}llt:&:l?g Remarlk
1 Naq 1730°C | 0.1 MPa, 1h Pressureless
2 N, 1730°C | 2 MPa, 1h (ras pressure
3 N, 1730°C | 2 MPa, 2h (ag pressure
4 N, 1800°C | 10 MPa, 1h (as pressure
5 N, 1800°C | 10 MPa, 2h Gas pressure
] N 1730°C | 2 MPa, 1h Two step
—10 MPa, 1h
7 N, 1800°C | 2 MPa, 1h Twa step
—10MPa. 1h
8 N, 1890°C | 2 MPa, 1h Twa step
— 10 MPa, 1h
9 N, 1800°C | 0.1 MPa, 1h HIP
— 100 MPa,
10 Ar 1800°C | 1h Twa step,
2MPa, 1h Ar
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Fig. 1. Effect of the temperature and pressure on
the weight loss of SI,N; ceramics,
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Fig. 3. Fracture surfaces of 813N , sintered using the sintering schedules shown at Table 1. (A} No. 1 {B) No. 7
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Fig. 4. Densities of SigN; ceramics sintered by two step
gas pressure sintering or hot 1sostatic pressing.
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