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Fig.2 Fractured surface SEM images (a~e) and change of density and relative density with x (f) for Cu;sS-x%BaTiOs bulk samples: (a) x=0,

(b) x=0.075, (c) x=0.1, (d) x=0.15, and (e) x=0.2
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Thermoelectric and Mechanical Properties of Nano BaTiO3; Composited Cu, gS Bulks

Zhao Zhao, Liang Doudou, Wu Yin, Zhang Rui, Shi Jianlei, Zhao Yinghao, Shan Zhihang, Zhou Wei, Zhang Boping
(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Cu;gS-x%BaTiO3 (x=0, 0.075, 0.1, 0.15, 0.2) bulk samples were prepared by mechanical alloying (MA) combined with spark plasma
sintering (SPS). The effects of BaTiO; composite on the phase structure, microstructure, thermoelectric properties and mechanical properties of
CuysS were studied. The results show that the addition of BaTiO3 nanoparticles does not affect the phase structure, cell parameters and carrier
concentration of Cuy S. BaTiO3 nanoparticles are evenly distributed at the grain boundary of CussS matrix to make pinning effect occur, and thus
the grains are refined and pores occur. The lowest thermal conductivity & for CuyS-0.2%BaTiOs is 2.2 W {m K) ™ at 773 K, and the ZT value of
all samples basically remains unchanged at about 0.39 (773 K). The Vickers-hardness for BaTiOz-adding samples increases from 820 MPa (x=0)
to 870 MPa (x=0.2) due to the refined grains and the pinning effect of BaTiO3 on grain boundary. This study shows that the mechanical properties
of Cuy S bulk samples can be effectively improved by compositing nano BaTiO3 without affecting thermoelectric properties, which provides ideas
for preparing durable thermoelectric devices of Cu-S system with high mechanical properties.

Key words: Cu, gS; BaTiOz-adding; ZT; superionic conductor
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