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In-situ Metallurgical Reaction Preparation of Tungsten Carbide from Tungsten Oxide

YANG Hai-ou, ZHANG Qiang, ZHAO Wei-giang, CHEN Jing

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072)

Abstract; In this paper, the W—based hard alloy tool bit was produced by in—situ metallurgy reaction at open
and closed environment respectively in the tip hole of coal mining machine cutting pick (20CrMnTi). In the
experimental, the thermodynamic principle of the in—situ reaction and the microstructure of the products were
analised, and the formation mechanism of microstructure, composition, and phase composition of the products
were also analised. The results show that in the non-equilibrium solidification progress during in—-situ reac-
tion, the solidification stress is large and then lead to some internal cracks. In response to the relatively closed
environment, the products are W, W,C and Al,O;. The interface of them is very clear, the products is porous
and very hard. As heated by the arc, a large number of vaporization of WO, in the open systerm, leading to a
significant loss of tungsten, tungsten content in the products is very low and only a little W,C and WC is

found. Finally, the paper gives some solutions to these problems.
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Table 1 The chemical compositions of the powder (w/%)
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Fig. 1 In-situ metallurgy device (a) used for sample 1

and (b) used for sample 2
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Fig. 2 X -ray diffraction result of sample 1 (a) surface
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Fig. 4 Micrograph of SEM and hardness testing for sample 1
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Fig. 6 Micrograph of SEM and hardness testing for sample 2
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Fig. 7 Thermodynamics of tungsten and carbon curves
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