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Fig.1 XRD spectrum for sintered specimen
of 20Wy/ 30ZrC,/ W composite
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Fig. 2 Microstructures of surface of

corroded composite
(a) —Distribution of tungsten wires within hot-pressed plane
(b) —Distribution of tungsten wires perpendicular to

hot- pressed orientation
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Fig. 3 Secondary electron image of

polished surface of ZrC,/ W
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Fig. 4 TEM micrographs of 20W/ 30ZrC,/ W composite

(a) —Zr content ( mole fraction) in different area within W/ ZrC interface zone;

(b) —SAD pattern within zone axis [ 112]
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Fig. 5 TEM micrograph of m-ZrO; in
20W,/ 30ZrC,/ W composite
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Table 1 M echanical properties of
20W,/ 30ZrC,/ W composite

Vickers hardness/ GPa  E/GPa 0¢/ M Pa
8.60%0.72  335.7F18.5 504.4F34.1
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Fig. 6 TEM micrographs of & W,C in 20W/ 30ZrC,/ W composite
(a) —Bright field image of & W,C; (b) —SAD pattern of a& W,C within zone axis [ 001]
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Fig.7 Fracture morphologies of 20W/ 30ZrC,/ W composite
(a) —Low magnification morphology of 20W/ 30ZrC,/ W composite; (b) —Fracture morphology of ZrC,/ W matrix;

(¢) —Fractographics of W wire along the axial orientation; (d) —Fractographics of W wire perpendicular to axial orientation
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Microstructure and mechanical properties of
20Wy/ 30ZrC,/ W composite
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( School of Materials Science and Engineering, Harbin Institute of T echnology,

Harbin 150001, P. R. China)

[ Abstract] The composition, microstructure and mechanical properties of 20W/ 30ZrC,/ W composite produced using hot pressing

technique were investigated. Results show that the relative density reaches 98. 5% . The tungsten wires are well distributed within

the ZrC,/ W matrix with preferred orientation. There is an interdiffusion of Zr and W in ZrC,/ W interface, which results in

(Zr, W) C solid solution forming and a strong bond between ZrC particle and tungsten wire or tungsten. The tungsten wires are re-

crystallized and have no strengthening and toughening effects on ZrC,/ W matrix. The strength and fracture toughness of 20Wy/

30ZrC,/ W composite are 504 MPa and 9. 48 MPa*m'?, respectively.
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