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Abstract: The WC,/Hadfield steel composite and a composite-steel composite structure were manufac-
tured by the squeeze casting method,the impact wear resistance of the WC,/Hadfield steel composite
and the composite structure were investigated. Pure Fe powder was added into the WC particle pre-
form and the surrounding region to control the structure of the interface between the steel and the
composite in the composite structure. The results show that no melt of WC and no transition layer are
formed at the interface between the steel and composite region in the composite structure, because the
Fe powder absorbs a lot of heat and melt,however which is present in the composite. The wear rate of
the composite is higher than the Hadfield steel, because of the material avalanched at the edge of the
worn surface, but the wear resistance of the composite structure is improved by 1. 34 times than Had-
field steel. Through the wear morphology analyzing, the reasons of the composite avalanching and the
impact wear resistance mechanism for the composite structure were discussed.
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Fig. 1 Schematic diagram of impact wear resistance
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Fig.2 Wear samples

(a) composite material; (b) composite-steel composite structure



B46 % 4

WC, /5 il B0 3 52 45 MR B A2 6 A 1Y v ol 15 9 1 i 93

1.2 Fudl e &l &

ol A B ik U A BTG 4 T AR Y 100~150 H Y
Pk WC BUKL, 200 H BYIE 5 Fe . 7K BE3E FK 2 L.
K WC BORL B T Fe by L 7K 1S FK A8 3R HL iR &
The, 378 S RH A, SRAT B A e 9 B A 5 R S
RsFRH 15mm X 10mm X 10mm, B &M B H WC b
RLFT 5 AR B0Ch 300 . B B85t 1/2 66
BB Fe k&AL, a1 3 Pk,

(C) (b)

A3 T
(O ZGME (D EA L5
Fig. 3 Prefabricated part

(a) composite material; (b) composite structure
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Fig. 4 Interface microstructures (a)metallographic structure of composite material diffusion layer; (b) SEM microstructure of the Mn13/MMC;
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Fig.5 Composite material (a)the metallographic structure of composite material; (b) morphologies of WC particles;

(c)martensites around the WC particles; (d)Fe, W, C around the WC particles
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Fig. 6 XRD analysis result of WC,/Hadfield steel composite material
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Fig. 8 Macro morphologies of impact wear resistance

(a) composite material; (b) composite structure
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Fig. 12 Schematic diagram of material on the edges of avalanche
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