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Abstract W-Cu composites utilize the high electrical conductivity of copper and arc erosion resistance of
tungsten to provide properties better suited to electrical contact applications than either tungsten or cop-
per alone. W—Cu composite materials were milled in an attritor with an impeller speed of 300rpm for
various milling times. The milled powders were compacted at 300MPa into cylinders, 16mm in diameter,
and approximately 4mm high. Sintering was performed in dry H. at temperature ranging from 1200°C
to 1400°C. Samples were sectioned and were polished for scanning electron microscopy (SEM) of micro-
structures. Homogeneous W~-Cu composites were formed after 10 hours mechanical alloying and could
be attained 99% density at 1330°C. As mechanical alloying time increased, Fe—concentration was in-
creased linearly. Intermetallic compound formation interupted the growth of W particles increased hard-

ness.
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Table 1. Characteristics and Physical Proper-
ties of Powders.

Characteristics Tungsten Copper
Vendor Korea Tungsten Co. | Chang Sung Co.
Purity 99.9% 995%
Mean particle size 0.8;m, 40um <100/m
Powder shape Polygonal Sponge
Density(Kg m™) 19300 8940
Melting point(K) 3660 1356
Electrical conductivity
(293K),(MS m) Lol o8
Thermal conductivity
(93K),(Wm K | 428
Liner thermal expansion |  4.44 x107° 17.7x107°
coefficient(K™) (293—393K) | (398—-573K)
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Fig. 1. Shrinkage(dl/1) versus temperature plots of the
compact of mechanically alloyed W-20wt. % Cu compos-
ite powders for 0 hour(a), 1 hour{b), 5 hours(c) and
10 hours(d). '
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Fig. 2. Variations of composite particle size and Fe-
concentration with mechanical alloying times.
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Fig. 3. Optical micrographs and EDS-mapping of W—
20wt.%Cu powders with mechanically alloying times.
a) lhour b) 5 hours ¢) 10hours.
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Fig. 4. Vanations of sintered density with initial tung-
sten particle size.
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Fig. 5. Variations of green, sintered density of W-
20wt.% Cu materials with mechanical alloying times.
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Fig. 6. Variations of sintered density of W—20wt.%Cu
composite materials with sintering temperature.
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Fig. 7. Variations of electrical conductivity of W-20wt,
% Cu compasite materials with sintering temperature.
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Fig. 8. Variations of W particle size and hardness of W
-20wt. % Cu composite materials with sintering temper-
ature.
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Fig. 9. EDS-image of W—20wt.% Cu composite materi-
als, sintered at 1350°C (a) and 1370°C (b).
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Fig. 10. X-ray diffraction patterns of W-20wt.%Cu
composite materials, sintered at 1350°C in hydrogen at-
mosphere.
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