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Abstract: The WC-MgO composite powder synthesized by high-energy ball milling was used as raw material. A detailed
investigation was carried out into the influence of rare earth (RE) oxide (La,Os3) contents on the microstructure and
mechanical properties of the as-consolidated WC-MgO bulk composites prepared by hot-pressing sintering method (HPS).
The effective mechanisms of rare earth material (La,05) in hot-pressing sintered composite were discussed. The results
show that, by addition of 0.1% La,0Os, the sintered structure can be refined, the decarburization reaction can be
suppressed, the reinforcing particulates can be homogeneously refined, and the particulate and matrix bonding can be
improved, leading to a high relative density of 98.56%, while the hardness is 18.02 GPa and the fracture toughness is
12.38 MPa'm"?. However, an excessive addition of La,03(=0.25%) results in the decrease of the hot-pressing sintering
ability.
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Table 1 Primary powder constitution

Mass fraction/%
Sample No.

wC MgO La,0s
1 92.00 8.0 0
2 91.90 8.0 0.10
3 91.75 8.0 0.25
4 91.50 8.0 0.50
5 91.00 8.0 1.00
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Fig.1 Sintering cycle curve of powder system
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Table 2 Mechanical properties of hot-pressing sintered

samples with different La,0; contents

Vickers Fracture
Sample Sintering Relative
) hardness, toughness,
No.  method density/% "
HV/GPa  K;c/(MPa-m)
1 HPS 94.56 1543 9.58
2 HPS 98.56 18.02 12.38
3 HPS 97.13 17.39 10.84
4 HPS 95.43 17.37 9.38
5 HPS 86.74 9.69 6.22
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22 L3 WC-MgO £ & #1448 By $2 0

3 Fia AN Lay,05 B8 52 A KGR e 2l
J5i [ XRD i, I 3 7] 0L, WCON 7 i) MgO(Ar
J7 et R AT W LU, SRR 4 I R RHE WC
1 MgO. EA RN La,Os(WLIE 3(a)) Flid T8 1 La,0,
(=0.25%)(ILIE 3(c)—(e) R IFHIL T C i W,C 1)
FrsE. L C R W,C EZE T WC R4 i i

—
=
e
o
(-3
=3+
-
.
-
E.
e

20 40 60 80 100
20/(%)
B 3 Al LayOy P AR RS AE 1 XRD %

Fig.3 XRD patterns of samples 1(a), 2(b), 3(c), 4(d) and 5(e)

after hot-pressing sintering
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Fig.5 Change of relative density of hot-pressing sintered

samples with La,O3 content
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Fig.6 High magnified SEM-BSE images
of hot-pressing sintered samples 1(a), 2(b),
3(c), 4(d) and 5(e)
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