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Fig. 1  Change curves of density of W-3ZrC-0.3Y,0,

materials sintered at different temperatures
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Fig. 2 Optical microstructures of W-3ZrC-0.3Y,0;, W-3ZrC and pure W materials at different temperatures: (a) W-3ZrC-0.3Y,05,
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Fig. 5 Tensile fracture morphologies of pure W and W-3ZrC-0.3Y,0; materials at different temperatures: (a) Pure W, at 1890 C; (b)
W-3ZrC-0.3Y,0;, 1800 C; (c) W-3ZrC-0.3Y,03, 1860 C; (d) W-3ZrC-0.3Y,0;, 1890 ‘C
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Effect of sintering temperature on properties and microstructure of
tungsten composites reinforced by ZrC-Y,0; particles

LI Peng-fei, FAN Jing-lian, ZHANG Man, CHEN Zhao-hua, TIAN Jia-min, DUAN Tao

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The composite materials of W-3%ZrC-0.3%Y,0; (mass fraction) were prepared by wet chemical methods. The
densification behavior was studied when the composite materials was sintered at 1800—1920 ‘C. By comparing with
mechanical properties and microstructure of W-3ZrC materials and pure tungsten material, the function and meaning of
compounding adding ZrC and Y,0; were researched. The results show that the relative density and intensity increase at
first, and then decrease with increasing sintering temperature. And the relative density and tensile strength reach 97.8%
and 446 MPa, respectively, when sintered at 1860 C. The second phase particles can effectively refine the grain size of
tungsten material, and the composite adding Y,03/ZrC is more effective. The grain decreases from 10 pm of W-3ZrC to
5—8 um of W-3ZrC-0.3Y,0;. The composite strengthening phase particles can change the shape and length of crack
propagation, which proves that ZrC and Y,0; are helpful to improve the strength and toughness of composites.

Key words: second phase particles; composite reinforcement; grain refinement; density
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