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Microstructure and Crystallization Mechanism of
Composite WC Alloy Produced by
Plasma Insitu Metallurgy
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Abstract: The composite WC alloy was prepared by plasma in-situ metallurgy. The microstructure,
phases, hardness and crystallization mechanism were examined separately by SEM, XRD, hardness-
testing devices. The results show that the microstructure of the sample is uniform, and the hard pha-
ses are WC, W,C, Fe; W,C and a small amount Cr;C;. The average hardness (HRA) of the alloy is
84. 2, the average hardness HV, , of the WC grains in the alloy is 2636. In the molten pool, dissolu-
tion and precipitation are the nucleation mechanism of the WC crystals. The growth pattern of WC is
a layer-by-layer fashion by means of multi-layer stacking of (0001) basal along (0001) orientation to
form a triangular prism shape, the largest WC grains can may grow to more than 70pum.
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Fig.1 Schematic diagram of the plasma
in-situ metallurgical process
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Fig. 2 The X-ray analysis result of the
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The typical morphologies of WC crystals in the alloy
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(a)the typical hexahedral fundamental facet of the small grain;

(b) the obvious layer-by-layer fashion of the ridge planes; (c)the obvious layer-by-layer fashion of the crystalline basal planes
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