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ABSTRACT

Exaggerated grain growlh observed on the surface of WC-6wt%Co dwring heat-treatment was investigated with parameters of heat-
treatment atmosphere, (emperature and pressure. Hydrogen and methane gas were used to vary the atmosphere. Temperature and
pressure were varied between 1400°C and 1450°C and between | Torr and 3 Torr respectively. The heat-treatment time was varied
up to 100 min. The growth rate of WC grains on the surface was much higher under methane atmosphere than under hydrogen
atmosphere. The growth was enhanced with increasing temperature and decreasing pressure. These phenomena were discussed with
a viewpoint of abnormal grain growth caused by decarburization and carburization induced by heat-treatment with the phase diagram
of W-C-Co.
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Fig. 1. Microstructures of surface and cross-section of WC-Co alloy before(a,b), after(c.d) heat-treatment.
(Condition : Temperature 1440°C, Pressure 1 Torr, Heat-treatment time H, 25 min. - CH, 25 min.).
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Fig. 2. Variation of average WC grain size with heat-treatment
time under hydrogen atmosphere at 1440°C and 3 Torr.
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Fig. 3. Variation of average WC grain size with heat-treatment
time under methane atmosphere at 1440°C and 3 Torr.
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Fig. 4, XRD pattern of (a) as received and (b) heat-treated WC-
Co under hydrogen atmosphcre at 1440°C and 1 Torr for
20 min.
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Fig. 5. Variations of size distribution of surface WC grains
with heat-treatment time ratio between under hydrogen
and methane atmosphere at 1440°C and 3 Torr; (a) ¥,
80 min., (b) H, 60 min. - CH4 20 min., (¢) Hs 40 min. -
CH, 40 min., (d) H, 20 min. - CH, 60 min., (e) CH, 80
mmin.
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Fig. 6. Variation of average WC grain size with heat-treatment
lemperature of specimens reated at 1 Torr for 25 min.
under hydrogen and 25 min. under methane atmosphere.
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Fig. 7. Variations of average WC grain size with heal-
treatment pressure of specimens treated at 1440°C for
40 min. under hydrogen and for 40 min. under methane
atmosphere.
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Fig. 8. Variation of WC grain size (a) and weight reduction of
sample (b) with heat-treatment time at 1440°C.
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Fig. 9. The relation of WC grain size and weight reduction of
sample after heat-treatment.
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Fig. 10. The W-C-Co phase diagram sections: (a) WC-10
wl%Co, (b) WC-6 wt%Co.
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