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ABSTRACT

WC-10wt%Co-AL:0; ceramic composites, using both the SHS (Seif-propagating High Temperature Synthesis)
synthesized WC powder method and commercial WC powder, were prepared by varing WC-Co/ALO; vol%
ratio and smtering temperature (1350~ 1650°C) for 1 hr in Ar atmosphere. Mechanical characterization has
been investigated by Instron meterial testing system and Vicker's hardness test. Compositional and structural
characterizations were carried out by energy-dispersive analysis of X-ray (EDAX) dala and scanning electron
microscope (SEM). Electrical characterization was carried out by the electrical resistivity measurement using
4-point probe method. As sintering period increased and ALO; contents decreased 1n WC-10wt%Co-ALQ; ceramic
compasite, shrinkage and relative density increased, resulting in maximum values at 1600C. Also the major
matrix phase changed with increasing ALO; content from 0 to 100 vol%. It was also identified by SEM, EDAX,
and electrical resistivity measurement, Based on the results of analysis of flexural strength, toughness and
hardness, the mechamcal properties of WC-10wt%Co-AL0; ceramic composites using the SHS synthesized WC
powder were better than those of WC-10wt%Co-Al(; ceramic composites using commercial WC powder because
WC-10wt%Ca-Al:0y ceramic composites using the SHS synthesized WC powder were sintered very well due
to small inital particle size. By the addition of 40 vol% AlLO; [60(WC-10wt%Co)-40AL0,], it was possible
to obtam a proper candidate as a superalloy.
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Table 1. Product Company and Characterzation of
WC, Co and ALQO, Powders.

Average
Powders Product Company Particle
Size
Synthelic
1 um
WC
Commercial
CERAC 6.5 um
WC
HERMANN C.
Ca 145 pm
STRACK BERLIN
Al,O, AES-11 0.4 pm
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Fig. 2. Shrinkage as a [unclion of sinlering tempera-
ture in WC-10wt%Co-AlLO; ceramic composites
using WC powers synthesized hy SHS Method.
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Fig. 3. Shrinkage as a function of sintering tempera-
ture in WC-10wt%Co-AlD; ceramic composiles
using commercial WC powers.
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Fig. 10. SEM plwtngr"aplls of the pOlIShEd sulfaces of
WC-10wt% Co-Al,0s ceramiec composites in va-
rious of ALQ; content, sintered at 1600T (WC
powders synthesized).
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Flg 11. SEM photagraphs of the pohshed surfaces of
WC-10wt%Co-ALOy ceramic composites in va-
rious of Al content, sinterad at 1600€ (Co-
mmerical WC powders).
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Fig. 12. Edax analyms of WC-10wt%Co-ALO; ceramic
composites smlered at 16007,
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