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Effect of Y,0, on microstructure and property of

laser surface alloying on 40Cr steel
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(1. The Key Laboratory for Photoelectric Technology and Application, Guizhou University, Guiyang 550025, China; 2. College of
Materials and Metallurgy, Guizhou University, Guiyang 550003, China)

Abstract: Mo + Y, 0, alloy powders were used to coat uniformly on the surface of 40Cr steel roller substrates by adhesive lor
the laser surface alloying treatment by a continuous wave CO, laser in order to improve the organizational performance of the metal
rollers. The effect of the rare earth oxide to the alloy layer on the hardness, wearing resistance, microstiucture, and formation
mechanism was studied with a scanning electron microscope, X-ray diffractometer, micro-hardness tester, and a wearing tester.
Many good consequences were obtained after adding the rare earth oxide Y,0,;. The crystal grains of the alloy layer were
significantly refined. The boundary of crystal grains was strengthened. The uniformity and density of the microstructure were
increased. The hardness and wearing resistance the alloy layer were considerably improved. The results show that it helps to

improve the surface hardness and wear resistance of metal rollers.
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Fig. 1 The profile of the alloying layer
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Fig.2 The configuration of the alloying luyer
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Fig.4 A scanning electron microscope picture of the alloying layer
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Fig.5 Energy dispersive spectrometer diagrams of the alloying layer
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Fig.6 A X-ray diffraction plol of the alloying layer
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Fig.7 The micro-hardness versus the depth of the alloying layer
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Fig.8 A comparison of the average friction coefficient and the abrasion loss
for the alloying layer and the 40Cr steel substrate

a—the friction coefficient b—the abrasion loss
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