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% 1 4Cr5MoSivl BLZE M5
Table 1 Chemical composition of 4Cr5MoSiV1 steel

powder (/%)

C Si  Mn P S Cr Mo \'% Fe

0.374 1.1 0.333 0.025 0.022 4.98 1.14 0.323 Bal.
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Fig.1 High speed camera results of LMI procedure
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Fig.2 XRD pattern of the compound layer
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Fig.3 Cross-section morphology of compound layers
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4 BEMEZEAFRDXIE SEM KUY
Fig.4 SEM images of different areas of MMC layer produced by LC: (a) WC particles, (b) WC/Fe interface, (c) carbide 1, (d) carbide 2,

(e) matrix (low magnification), and (f) matrix (high magnification)
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Table 2 Chemical composition of the cladding layer at

different positions in Fig.4 (at%)

Position C Cr Mo Si N Fe
A 12.78 2.96 0.98 0.84 48.73 33.60
B 13.01 3.12 0.88 0.92 4569 36.48
C 14.32 3.08 0.82 0.76  43.18 37.84
D 24.77 3.55 0.62 0.80 24.18 45.76
E 8.28 4.06 0.79 0.81 836 77.67
F 26.31 62.82 1.52 021 2.53  6.61
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Fig.5 Vick-hardness distributions of MMC
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Fig.6  Friction coefficients of compound layer, cemented carbide

and H13 steel
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Fig.8 Schematic diagram of wear process
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Fig.9 Morphologies of worn surfaces of MMCs: (a) “Plane” particle, (b) “Embossment” particle, (c) broken particle, and (d) substrate
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Microstructure and Wear Resistance of WC-W2C_,/4Cr5MoSiV1 Metal Matrix
Composite Layer Fabricated by Simultaneous Powder-delivery Laser Melt Injection

Wang Tao ', Xu Chong *, Lu Yuanyuan®’, Zhang Hang', Cao Congshuai®, Lin Shougang', Liu Dejian'
(1. State Key Laboratory of Material Processing and Die Mould Technology, Huazhong University of Science and Technology,
Wuhan 430074, China)
(2. Heihe Xiangshan Hydropower Plant, Heihe 164300, China)
(3. Hubei University of Technology, Wuhan 430074, China)
(4. Harbin Heng Pu Laser Technology Co. Ltd, Harbin 150010, China)

Abstract: WC,/4Cr5MoSiV1 metal matrix composite (MMC) on Q235 steel was produced by laser melt injection (LMI) using casting WC
particles (WC,) as reinforced particles and 4Cr5MoSiV1 steel particles as metal matrix. Microstructure of MMC layer was analyzed by
X-ray diffraction (XRD), optical microscopy (OM) and scanning electron microscopy (SEM), microhardness was tested along the depth
direction of the coatings, the pin-on-disk wear test was conducted at room temperature, and morphologies of worn surfaces was analyzed
by SEM. Results show that the compound layer mainly comprises y-Fe, WC, M>C, M:C, M>3Cs, and (Fe,W);C (M=Fe, Cr, W, Mo), and
carbides exhibit different forms in the composite layer. The hardness of the compound layer is 723.74 MPa, which is 4.6 times as large as
that of the substrate and 50% higher than that of traditional hardened 4Cr5MoSiV1steel. The average friction coefficient of MMC layer is
0.283, which is only 87.1% of that of the cemented carbide and 61.1% of that of the 4Cr5MoSiV1 steel. The relative wear rate is 43.45,
which is 1.7 times as large as that of the cemented carbide and 43 times that of the 4Cr5MoSiV1 steel.

Key words: laser melt injection; WC particle; microstructure; wear resistance
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