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Iron matrix composite reinforced by hybrid of
in-situ WC particles and tungsten wires
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Abstract: The in-situ synthesis of WC particles through reaction between tungsten wires and carbon atoms was observed

by exerting an electromagnetic field to the system consisting of tungsten wires and melt of gray cast iron. The

microstructures of the composites were studied by means of SEM, EDS and XRD. The results show that when the

frequency of the electromagnetic field is 4 kHz and the current is 15 A, the WC particles are in-situ synthesized and

distribute around the residual tungsten wires. Iron matrix composites reinforced hybridly by in-situ WC particles and the

residual tungsten wires are obtained. The results of two-body abrasive test shows that the wear resistance of the hybrid

reinforced iron matrix composite is 2.5 times higher than that of the reference sample, this is attributed to the higher

hardness of in-situ WC particles and their dispersive distribution in the matrix.
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Table 1 Composition of gray cast iron (mass fraction, %) 2
C Si Mn P S Fe
3.61 1.30 0.41 =0.022 =0.02 Bal. 2.1
2 A
1.2 0.22 mm
PHILIPSADS-10 X 0.5 0.8 mm
B X 5.5%

3 mm>=3 mm

3 mm><3 mm 15 10
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Fig.3 Microstructure of composite B prepared with exerting Fig.5 Element linear scanning result for in-situ synthesis WC

electromagnetic field particle
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Fig.6 Element linear scanning results of Interfaces: (a)

Scanning zone; (b) Interface 1-2; (b) Interface 2-3

2

Table 2 Hardness values of different regions for composites

Center of tungsten Diffusion Matrix  Particles

Sample ]
wire(HVo;)  layer(HV,,;) (HB) (HVy.1)
A 980—-1000 1030-1100 270
B 980—1000 1070-1210410-450 2 070-2 230
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