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Phase Anaylsis and Fracture Toughness of SN, —Zr{Y)0, Composites after Heat Treatment
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ABSTRACT

The reaction product between SigN, and ZrQO; has been studied by heat treatment of SN, —Zr(¥)0,
compoeite in high vacuum{<107° torr) and in air at 706°C  ZrN was formed after heal (reatment in vacuum and
easily oxidized after heat treatment in air The amount of ZrN is related to the ¥,0; content dissolved in Zr0,.
—Afier the heat treatment in air the toughness increased and the spalling due to the oxidation of ZrN in specimen
surface was observed. As a result, it is suggested that the formation of ZrM phase in SiyN,—Zr0, composite

enhance the toughness of the compasite in an pxidation conditon.
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Tahle 1. Phase Analysis of SLN,—
Various Heat Treatment Condition,

Zr0, Composile at

Heat Treatment

Sample* c/m ZrN/S4LN,
? Condition** | '

[ (1) No 1.78 0.56 ‘
Zri0Yi0, | (2) Vac, at 70T 078 89
Oxid. of (1) at 700¢C §.15 010
Oxid, of {2) at 70T 009 010

(1) No - 003
G0, [ {20 Vac al 70T - 0.09
{3 Vac. at 11007 - (.47
| (4) Oxid of (3) at 700T - oo
{1} Na - 0.01
g0, | (2) Vac at 700C - 003

{3) Vac. at 1100T
) Osad of (2} at 7007

- 0.12
- UREH
*The amount of ZrG. was 15 vol%
**Heat treatmenl time was 10h

(Vac * Vacuum, Oxid : Owxidation in air, No . No heat
treatment)

*Rigaku XRD, Japan
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Fig 8. Optical micrographs of Si,N,-15vol% Zr(6Y)0,
composite heat treated at 700C in air for
(@) 1, (b} 5, and (c) 20 h.
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