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On the High Temperature Oxidation of Hot Pressed WC

Sung-G. Kang

Dep’t of Materials Engineering, Hanyang University

Abstracts

Oxidation of WC powder compacts with 96, 88, 80 and 709 theoretical density has been studied at 1300 to 2100°K.
:and 6.67 < 1074~ 6.67 X 10-3 mbar 0,. At the above conditions the oxidation behavior of WC is linear and very similar
‘to that of W3C. The oxidation rate increases with increasing porosity, and its increasing rate corresponds to the
change of the surface area. A metallic surface layer was built up on the samples by the competitive reaction of

the decaburization of WC and tungsten oxide evaporation.
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9. Yacuum valve
10. Vacuum gauge for

1. Magnet balance

2. Cooling water jacket
3. Tube furnace rotary pump

4. Thermocouple 11. Rotary pump
5. Specimen 12. Diffusion pump
6. Temperature controller 13. Gas regulator
7. Alumina tube 14. Needle valve

8. Vacuum gauge for high 15. Pyrometer
vacuum

Fig. 1 Experimental apparatus
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Fig. 2 Weight loss of WC specimens with 88% theo-
retical density in 6. 67 X 1072 mbar between 1390
and 2050°K
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Fig. 3 Temperature dependence of the weight loss of
WC specimens with 96 theoretical density in
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Fig. 5 Temperature dependence of the weight loss of

WC specimens with 80% theoretical density in
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Fig. 4 Temperature dependence of the weight loss of
WC specimens with 88% theoretical density in
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Fig. 6 Temperature dependence of the weight loss of
WC specimens with 70% theoretical density in
O
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Fig. 7 Effect of the porosity on the weight loss of
powder metallurgical WC samples in 6.7 X107

Fig. 8 Effect of the porosity on the weight loss of
powder metallurgical WC specimens in 6.7 X103
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of a surface metallic layer formd on WC
samples. 27} Zrpeba gleh, gubdow oA mA ek v o
| — 4 2AS} Fhaskel ugelA vEde Holh e
diap. (CaKa) | SAT™ ek Ul Ag s} G4 % Fehgels, had n
- Ash stage] Mg Lxd wet A gdew
) £
282 2m0 8 B+ A zAG shaste Wyl AL we
2,516 91 i 2,518 100
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Table 2 Experimental and calculated metal layer thickness
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PO, in mbar 1 Tin K i t in min metallography Theory
WwC 1 96% 67104 | 2050 | 300 ' 6.74-10°3 1.91-10-3
theo. dens. i
we 2 88% 6.7-107 ‘ 2050 300 4.42-10° 191103
theo dens.
WC 3 803 p 1 2050 300 5.66-10-3 1.91-10-3
theo. dens.
WC 4 70% ‘ " i 2050 300 5.06-103  1.91-1073
theo. dens. ‘ ! |
“theo. dens.”: theoretical density
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