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Effect of pouring method on wear resistance of WCp/Fe composites
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Abstract : In order to find a more suitable wear-resistant material forming method for current industrial applications, WCp/Fe
composites were prepared by the lost foam casting process, and the effects of the pouring method on the hardness and wear
resistance of composites were studied. The results show that the hardness and wear resistance of the composite samples pre-
pared by top pouring, gap pouring and bottom pouring are improved significantly after adding WC particles of different sizes.
Compared with the filling process of top pouring and bottom pouring, the filling process of gap pouring is more stable, the
hardness and wear resistance of the samples are higher, and the hardness and wear resistance of the samples increase with the

decrease of WC particle size. When the WC particle size is 5.5 pm(2 500 mesh), the hardness reaches HRC 50, and the wear
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resistance increases by 2,21 times. The changes of hardness and wear resistance of the composite samples prepared by different pou-

ring methods can provide a reference for the industrial production and application of WCp/Fe composites in lost foam casting.

Keywords : metal matrix composites; lost foam casting process; pouring method; WC particle size; properties
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Tab.1 High chromium cast iron alloy composition

TR C Si Mn Cr Ni Mo Cu Fe

FEAE/Y%  1.6~1.8 1.0~2.0 <2.0 26~30 1.5~4.0 1.0~4.0 1.0~3.0 SR

B2 RABREXREF RSt

Fig.2 Test block and the slurry pumps’

B 1 RX#ERREP RS

Fig.1 Test block mold and the slurry pumps'

rear guard plate
rear guard plate mold & P
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Fig.7 SEM morphology and XRD diffraction pattern of the sample
R 2 B AMARA P EF AR EDS 4% 5 A1
Tab.2 EDS spectrum analysis of various phases in composite samples
BEE %
[X 2%

C Cr Fe w Mo Si Ni Cu
12 2.62 26.07 34.08 25.73 11.51 — — —
13 3.60 63.48 22.37 7.34 3.21 — — —
14 1.43 19.13 70.83 2.22 — 1.74 2.32 2.32
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Fig.11 Microstructure of the bottom pouring test block and the top pouring test block
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