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Fig.1 Microstructures of ZrW,0,/Al composites sintered at different temperatures: (a) 475 °C, (b) 500 °C, (c) 525 °C, (d) 550 °C, and (e) 575 °C
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Effect of Sintering Temperature on Microstructure and Properties of ZrW,0,/Al
Composite Prepared by SPS

Hong Chunfu'”, Jia Zhengfa', Zhao Kaile', Zhao Guilin’, Shu Linxiang', Zou Linchi'?, Dai Pingiang'?
(1. School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)
(2. Fujian Provincial Key Laboratory of Advanced Materials Processing and Application, Fujian University of Technology, Fuzhou 350118, China)
(3. Sanjin Electronics Co., Ltd, Nanping 353000, China)

Abstract: 50%ZrW,0,/Al composites were prepared by spark plasma sintering. The effect of sintering temperatures on the microstructure, phase
composition, density, thermal expansion coefficient and thermal conductivity of the composites was studied. The results show that the composites
sintered at different temperatures contain y-ZrW,0O,. As the sintering temperature gradually increases from 475 °C to 575 °C, the density and
content of y-ZrW,0, in the composites gradually increase. After a process of stress relief by the first thermal expansion test from room temperature
to 300 °C, the content of y-ZrW,O, in the composite material is significantly reduced. The second thermal expansion test reveals that as the
sintering temperature increases, the thermal expansion coefficient first increases and then decreases, with the sample sintered at 525 °C being the
highest (4.6x10° K™"). The sintering density of the composite significantly affects its performance. The ZrW,0,/Al composite sintered at 525 °C
presents both the highest density (92.9%) and thermal conductivity (31.9 W/m-K). 525 °C is the optimal sintering temperature that takes into
account the composition stability and sintering density of the composites.
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Corresponding author: Hong Chunfu, Ph. D., Associate Professor, School of Materials Science and Engineering, Fujian University of Technology,
Fuzhou 350118, P. R. China, E-mail: c.fhong@fjut.edu.cn



