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Fig.4 Optical microstructures of W with different ZrC contents: (a) pure W, (b) W-1ZrC, (c) W-3ZrC, and (d) W-4ZrC
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Fig.5 Tensile fracture of W with different ZrC contents: (a) pure W, (b) W-1ZrC, (c) W-3ZrC, and (d) W-4ZrC
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Effect of ZrC Content on Microstructure and Properties of Tungsten Materials

Li Pengfei, Fan Jinglian, Cheng Huichao, Tian Jiamin, Duan Tao, Zhang Zizuo
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: W-ZrC composite powders were prepared by sol-heterogeneous precipitation-spray drying-thermal reduction technology. Then
W-ZrC material was prepared by high temperature sintering under hydrogen atmosphere. Effects of ZrC content on the microstructure and
properties were investigated. The results show that the relative density of W-ZrC material is greatly improved compared with that of pure
W, and the room temperature tensile strength of W-ZrC material, 543 MPa is almost twofold of 290 MPa of pure W. And the strain of the
material is increased from 1.7% to 3.5%. The second phase particles of ZrC can effectively prevent the migration of W grain boundary.
The grains are refined from 100 um to 10~15 pm. The fracture morphology of pure W is mainly intergranular fracture, while the
transgranular brittle fracture occurs in W-ZrC materials. ZrC can effectively enhance the strength of the grain boundary of W, and has a
good effect in fine grain strengthening and dispersion strengthening.
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