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Microstructure and properties of Ti,AIN/Al,O; composite prepared by
in-situ hot isostatic pressing process

ZHENG Zhuo, CUI Yu-you, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The microstructure of Ti,AIN/AlL,O; composite fabricated by in-situ hot isostatic pressing was investigated by
SEM and TEM and influence of Al,O; particles on linear expansion coefficient, thermal conductivity and hardness of
Ti,AIN/AlL,O; composite. The results show that the matrix Ti,AIN phase grains are plate-like, the strengthen ALO;
particles are near spherical and disperse in matrix homogeneously. The average linear expansion coefficient of
Ti,AIN/AL,O3 composite is 9.86 X 107% °*C™". Thermal diffusivity decreases with the increase of the temperature, the
specific heat capacity increases slowly with the increase of the temperature. The thermal conductivity of Ti,AIN/AlO4
composite material decreases linearly with the increase of the temperature. The strengthening mechanism of composite is
the second phase strengthen. Al,O; particles can significantly improve the hardness of the composite. The Vickers
hardness of Ti,AIN/AL,O; is 9 GPa and 2.25 times as that of Ti,AIN at room temperature.
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Fig.1 SEM image of Ti,AIN/Al,O; composite
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Fig.2 TEM bright field image of Ti,AIN/Al,O; composite (a) and selected-area electron diffraction (SAED) pattern of Ti,AIN in
zone 4 (b), Al,Os (¢) in zone B and EDS spectra from 4 (d) and B (e) in Fig. 2(a)
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Fig.3 Linear thermal expansion curve of Ti,AIN/ALO;

composite
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Fig.4 Temperature dependence of thermal diffusivity and
specific heat capacity curves of Ti,AIN/Al,O; composite and
ALO;"
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Fig.5 Temperature dependence of thermal conductivity: (a)

Ti,AIN/ALO; and ALOs!™; (b) TLAIC, TisSiC, Nb,AIC and

TiNbAIC!®
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Fig.6 Relationship between Vickers hardness of Ti,AIN/ALO4

and Ti,AIN'"! composite versus indentation load
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