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ABSTRACT An Al,03/20%Ni network composite was fabricated by hot pressing, and its thermal
shock resistance was evaluated through an indentation-quench test within a quenching-temperature
difference range of 300—900 C. The composite exhibited much higher thermal shock resistance
than the monolithic Al;O3 ceramic. Thermal shock resistance parameters (R’ and R"") of the Al2O3
ceramic and the Al,03/20%Ni composite were calculated according to their mechanical and physical
properties. The calculated value of the composite is higher than that of the Al;Og ceramic, which

agrees well with the result of thermal shock experiment.
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Table 1 Physical and mechanical properties of the Alz03 ceramic, Ni and AlzO03/20%Ni composite

Material Elastic modulus Thermal conductivity Termal expan coeff Poisson’s ratio Bending strength Kic
E, GPa A, J/m?.s-K a, 107° v o¢, MPa MPa.m!/2
Al203 398 29.0 824 0.232 319 3.8
Ni 207 91.4 13.4 . 0.31 - -
Al203/20%Ni 360 41.5 8.98 0.248 286 8.8
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Fig.1 Microstructure of Al203/20%Ni composite
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Fig.2 Retained indentation strength of AloOs ceramic
and Alz03/20%Ni composite after quenching at

various temperature differences
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Fig.3 Fractographs of AloO3 ceramic and Al203/20%Ni composite quenched at 300 T (a, d), 500
C (b,e), 700 T (c,f)
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Fig.4 Schematic diagrams of the thermal shock cracks produced in Al20O3 ceramic (a—d) and AlzO3/20%Ni composite by
quenching at different temperatures
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Table 2 Thermal shock resistance of Al»O3 ceramic and
Alp03/20%Ni composite

Material R, W/m R, mm
Al; O 2165 0.185
Al»03/20%Ni 2782 1.259
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