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Microstructure Evolution in the Layered (WC-Co)/Fe
Powder Compacts with a Composition Gradient
during Vacuum Sintering
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ABSTRACT The microstmcture evolation during sintering of a compact being composed of threc layers of
(WC-15%Co)/Fe powder mixture with different Fe contents has been observed. The Fe contents in the respective
(WC-15%Co)/Fe layers were varied by 20%, 50%, and 90% in sequence by volume from a top layer to a bot-
tom layer. The sintering temperatures and times were varied from 1100°C to 1250°C and from 1 h to 4 h, The
compact layer was not densified below 1200TC in 4 h. Appropriate sintering temperature and time conditions for

making a multi-layered hard metal compact were determined as 1250°C and 3 b, respectively.
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Table 1. The Compositions of each layer in a 3-layer
(WC-Co)/Fe compact(vol. %)

layer 1st 2nd 3u
composition  80(WC-Co)/ 50(WC-Co)/ 10(WC-CO)/

- 20Fe 50Fe 90Fc
*WC-Co g2 A& WC-15wt%2) ..
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Fig. 1. Optical micrographs of the cross-sections of
three-layered compacts sintered at 1100(C for various
times : (a) 1 h, (b) 2 h, () 3 h.
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Fig. 2. Optical micrographs of the cross-sections of
three-layered compacts sintered at 1250C for various
times: (a) 1 h, (b) 2 h, (c) 3 h.
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Fig. 3. EDS line scanning of tungsten in the vertical
direction of three-layered compacts sintered at 1250C
for (a) 1 h and (b) 4 h.
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Fig. 4. Variations of the Vickers hardness on each lay-
er in the sintered three-layered compacts with sint-
ering temperatures and times: (a) first layer, (h)
second layer, (c) third layer.
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