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Microwave Sintering of WC-Co Hard Metals
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Abstract WC-6wt%Co hard metal powders were sintered by a 2.45 GHz multimode microwave applicator in

Ar atmosphere. Microwave sintering of WC-6wt%Co powder lowered the sintering temperature and shortened the

processing time in less than two hours than by a conventional method. Microstructures of the sintered specimen

were studied with scanning electron microscope (SEM) and no abnormal grain growth was observed. Mechanical

properties were similar to the values of the specimens sintered by a conventional method. Specimen sintered at
1350°C for 30 minutes showed 99%, 20.5 GPa and 8.1 MPa,/m of theoretical density, hardness and fracture

strength, respectively.
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Fig. 1. A schematic diagram of the microwave furnace.
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Fig. 2. Configuration of the insulation box to measure the
temperature of the susceptor and the specimen.
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Fig. 3. Heating profiles of the susceptor and the specimen.
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Fig. 4. Density of WC-Co specimens sintered by micro-
wave as a function of sintering temperature and time.
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Fig. 5. Hardness of WC-Co specimens sintered by micro-
wave as a function of sintering temperature and time.

g o Ax ZHo =9t} AE ko] Ae=
1250°Coll A= 1 Zke] Ao} mprR|Z 108 &
A& 799 30 FAE A2 Ax ke o)zt
A Vepdoat 1 xpolr) &%) Alszt dl A
2} F314A] 1350°C2) A<= T A4S 27t 207
GPa%t 20.5GPaZ 712] o)z} 9= 84K g
vebge. ole dubEl AFA7IZE AN
e ZFHO9 WC-6 wt%Co ko] Yx}AJAF A4
¢l TaCE 1.5 wt% 718k 1A]17F 9423t A-¢-9
=3k 19.6 GPa? e} $7] vehgde), Yutdoz
AE gro] ol At HARE gho] PojAl
AL Vehbed B AdelA AE Zle] 1 ¥
A vehd 1350°Ce0 2R 108 3087 28
S& 747 A=} HAAR= Fre] a3 6o veht
gerl A el A F AR gl Ag 23k
oup AT T2 FA AR 10802 g A
o= 7.9 MPa./m ¢4 30802 AR50 7Sl

22 110
3 10 min
BE2 30 min
g 20 19 =
e Z
£ g
218 ?;b
F.
16

Hardne Toughness

Fig. 6 Hardness and toughness of WC-Co specimens sin-
tered by microwave at 1350°C for 10 min and 30 min.
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Fig. 7. SEM micrographs of WC-Co specimens sintered by microwave for 10 minutes at (a) 1250°C, (b) 1300°C and (c)

1350°C.
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