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Table 1 Properties of carbides
ALy W (g - em®) JEIC BPERCE/GPa PR RS ( x10° - KY) WM/ (°) (FZ5/1490 C)
wcC 15.5 2863 731 2.90 0
TiC 4.25 3140 510 7.95 28
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Table 2 Nominal chemical composition of high chromium

cast iron W /%
Cc Si Cr P S Fe
3.15 0.46 25.36 0.022 0.023 ARt
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Fig. 1 XRD analysis results of composite material
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Fig. 2 Microstructure of composite material
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Fig. 3 Microstructure of WC particles perform
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Fig. 4 SEM image of composite material
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Fig. 5 EDS spectrum analysis results at points A, B and C in Fig. 4
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Fig. 6 Microstructure of the bonding interface between reinforcement and matrix
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Fig. 7 EDS surface scanning results of composite material
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Fig. 8 Relationship between volume wear and wear time for composite
material and high chromium cast iron

(a), (b) 4k,
Eo MM ERERIFESEMAZER
Fig. 9 SEM images of worn surfaces for high chromium cast iron and composite
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Study on WC Positioning Reinforced High Chromium Cast Iron Composite

WEI Dan'?, LUO Tie-gang®, DONG Ying—hu', QING Huai-bin?, ZHENG Zhi-bin?, ZHENG Kai-hong®
(1. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330000, Jiangxi, China; 2.
Guangdong Provincial Key Laboratory for Technology and Application of Metal Toughening, Guangdong Institute of Materials

and Processing, Guangzhou 510650, Guangdong, China)

Abstract:

In this study, tungsten carbide particles reinforced high chromium cast iron composite was successfully
prepared by the combination of powder metallurgy technique with casting method. The microstructure,
interface binding and anti-three-body wear properties of the composite were studied by metallographic
microscope, XRD, EDS and SEM. The results show that the microstructure of the composite consists of WC
particles, M,C; carbide,martensite and residual austenite, among which the size of tungsten carbide particles
produced by in-situ synthesis is 1-3 p m and the volume fraction can reach 60%. Moreover, the interface
bonding between tungsten carbide particles and matrix is in good condition. Therefore, the composite material
has better wear resistance than chromium cast iron, with an increase of 1.74 times.

Key words:
in-situ method; high chromium cast iron; WC; three-body abrasive wear; interface metallurgical
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