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Fig. 1 Second electron images of ZrC,/ W

composites
(a) —Lower magnification;

(b) —Higher magnification
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Fig.2 Morphologies of fracture surfaces at

room temperature
(a) —ZxC,/ W composites; (b) —Monolithic W
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Fig. 3 Variations of bending strength of
ZrC/'W composites and monolithic W

vs test temperature
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Fig. 4 Fractographs of fracture surfaces at high temperature
() —Monolithic W, 600 C; (b) —ZrC,/ W, 600 C; (¢) —ZrC,/ W, 800 C; (d) —ZrC,/ W, 1200 C
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Fig. 5 TEM image of ZrC,/ W composites

120

e— Zr
. 100 e—a — n— W
f\; " o/./'
~ 8l
S 60t o
= W G,
S 40
[
220
¥ Of e—e o——8 B
- 20 :
—400 - 200 - 100 0 100 200

Distance from ZrC /W interface/nm

Bl 6 ZrCy/W FMM W, Zr LRI &
Fig. 6 Relative W, Zr contents in cross section
of ZrC,/ W interface
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MICROSTRUCTURE AND ELEVATED TEMPERATURE
STRENGHTH OF ZrC,/ W COMPOSITES

Song Guiming, Zhou Yu, Lei Tingquan, Wang Yujin and Guo Yingkui
School of M aterials Science and Engineering, Harbin Institute of Technology,
Harbin 150001, P. R. China

ABSTRACT Tungsten matrix composites containing 20% ZrC particles ( volume fraction) was prepared by hot press-
ing at 2000 C, 20M Pa in a vacuum of 1.3 x 10™ * Pa for 1h. The results show that the ZrC particles are well distributed
within the W matrix, and the growth of W grains is prevented by the ZrC particles during sintering; there is an interdif-
fusion of Zr and W in ZrC,/ W interface, which results in a strong bond; a (Zr, W) C solid solution zone is formed in ZrC.
As the temperature increased, the bending strength of ZrC,/ W composites increases gradually and reaches its maximum
value 1074 MPa at 800 C, which is 41% higher than 762 MPa at room temperature. The excellent high temperature
strength of composites is attributed to tungsten matrix transitting from brittle to ductile with increasing temperature,
which makes the strengthening effect of ZrC particle be more significant at high temperature. The strengthening mecha-

nism at high temperature is dislocation strengthening, load transfering and crack pinning.

Key words tungsten matrix composites ZrC particle high temperature strength  ductile brittle transition
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