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Dissolution behavior of WC particle in WC steel
matrix composites by electroslag melting and casting method
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(1. Institute of Materials Science and Engineering, Hefei University of T echnology,
H efei 230009, China;
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Abstract: The WC/steel composites with various contents of WC were prepared by means of electroslag melting
and casting method. The dissolution behavior of WC particle and its effect factors in the composites were re
searched. A variety of experiment techniques were used to investigate the interactions between tungsten carbide par
ticle and the steel matrix. The results show that the distribution of WC particles varies from intergranular position of
the steel matrix to interagranular location with increasing contents of WC particle. Furthermore, the interfacial reac
tion layer is formed on the vicinity of WC particle owing to the increase of size of WC particle, which prevents the
interdiffusion of elements between matrix and WC particle and enhances drastically the interface bonding intensity.
The dissolution behavior of WC particle in the composites can be controlled by regulating the processing parameters
of elecctroslag melting and casting method and adjusting the powder starting size and contents of WC particle.
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Table 1 Contents and size of

WC particles in composites

Material No. w(WCy)/ % WCy size/ Hm
1 20 20
2 40 20
3 30 80

*2 HEMRT AR AR
Table 2 Composition of steel matrix in

composites ( mass fraction, %)

C Si M Cr Ni Fe

0.95-1.05 0.15-0.35 0.20-0.4 1.30~1.65 <0.30 Bal.
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Fig. 1 Microstructures of WC/steel composites
made by electroslag melting and casting
(a) —20% W C particles composites;
(b) —40% W C particles composites
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Fig.2 TEM diffraction patterns and

indexes of reaction products
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Fig. 3 Fine carbides separated out

from steel matrix
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Fig.4 Dissolution at adge of WC,
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Fig. 5 Element linar scanning curves of

Fe and W etc near to single WC particle
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Fig. 6 WC particles dissolved in center
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Fig.7 Microstructure of

clustering of coarse WC particles
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