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Abstract: Silicon nitride ceramics was prepared by super-high pressure using the ~-SizN, powders
synthesized by the shock-wave technique as raw materials and with Y503-AloO3-LasO3 mixtures as
additives at 5.7GPa from 1370K to 1670K. The stability, relative density, mechanical properties and
microstructure of the compacts synthesized at different temperatures were investigated. The results
show that 7-SizNy is completely transformed to 3-SizN4 at temperature from 1420K to 1670K, and
partly transformed to (-SizgNy at 1370K. Micro-analysis indicates that the typical microstructure of
sintered SigN, is mainly composed of (3-SigN, rod crystals with disordered orientation and uniform
microstructures. The relative density and Vickers hardness in the as-sintered (5.7GPa, 1370K) samples
are 98.83% and 21.09GPa, respectively.
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Fig. 1 XRD patterns of shock-wave synthesized and
purified materials
(a) Starting material; (b) Shock-recovered sample; (c) Pu-

rified material from the shocked sample
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Table 1 Raw materials for the experiment

Raw material Particle size/um Density/g-cm ™ Purity /%

~v-SizNy 0.8651 4.01 99.0
Al; O3 28.341 4.0 99.0
La203 3.101 6.51 99.0
Y203 3.768 5.01 99.0

[ =3 pyrophyllite
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B Graphite heating tube
== Molybdenum capsule
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EX3 Sample cavity
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Fig. 2 Diagrammatic of assembly drawing
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Fig. 3 Photograph of polished sample
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Fig. 4 XRD pattern of mixed starting materials
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Fig. 5 XRD patterns of sintered samples
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Fig. 6 XRD patterns of sintered samples

B 7 BREiRE W B SEM B
Fig. 7 SEM photographs of the fractured surface for different sintered samples
(a) 5.7GPa, 1370K; (b) 5.7GPa, 1470K; (c) 5.7GPa, 1520K; (d) 5.7GPa, 1670K
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Table 2 Relative density and Vickers handness of the sintered samples

Sample Sintering condition ' ‘ Property
Pressure/GPa Temperature/K Relative density/% Hv /GPa
1# 5.7 1370 98.83 21.09
2# 5.7 1420 98.77 20.53
3% 5.7 1470 98.89 20.76
4# 5.7 520 98.91 20.94
5% 5.7 1570 98.96 21.01
6% 5.7 1620 99.02 21.08
7# 5.7 1670 99.06 21.15
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