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Table 1 Symbol and designed compositions of ZrC/W
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Fig.1 XRD spectra from RMP-derived W/ZrC composites
prepared by reactive penetration of Zr,Cu (1) into: (a) 38
WZ and (b) 50 WZ
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Fig.2 Microstructures of W/ZrC composite with various WC:W

ratio: (a) 1:0; (b) 1:0.6 fabricated at 1400 C; and (c)

EDS spectrum of A region in figure (a) and (b); (d) EDS

spectrum of B region in figure (a) and (b)
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Fig.3 Schematic illustration of reacting Zr with WC in 50WZ

composite
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Fig.4 TEM images of 5S0WZ composite fabricated at 1400 'C
(a) and (b) microstructure and (c) diffraction pattern of

Cu-rich phase
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Table 2 Mechanical properties of W/ZrC composites

Materials oi/MPa E/GPa KIC/MPa~m”2
38WZ 600+72 369+17 11.0+£0.9
50WZ 479+40 317425 9.5+1.3
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Fig.5 Fractography of W/ZrC composites fabricated at 1400 C
with various WC:W ratio: (a) and (c) 1:0; (b) and (d)
1:0.6
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Preparation of W/ZrC Composites by Reactive Melt Penetration

Zhao Yanwei, Wang Yujin, Zhang Taiquan, Zhou Yu, Jia Dechang
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to solve the problem of high sintering temperature and reduce the machining costs, the W/ZrC composites were
successfully fabricated by the reactive melt penetration (RMP) of Zr,Cu alloy into the porous W/WC presinters at 1400 C for 2 h.
Comparing with the conventional powder metallurgy (PM), this process can reduce the fabrication temperature for about 500 C. The
W/ZrC composites fabricated by this process have homogeneous microstructure and higher relative density with the maximal flexural
strength and elastic modulus of 600 MPa and 360 GPa, respectively, and the maximal fracture toughness of 11 MPa-m'?, four times higher
than that of pure ZrC.
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