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Study on Microstructure and Wear Resistance of Mo Surface Alloying Layer
on 304 Stainless Steel
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ABSTRACT: Objective To improve the wear resistance performance of 304 stainless steel. Methods A Mo alloying layer was
formed on the surface of 304 stainless steel using the double-glow plasma alloying technique. The composition distribution and
phase structure of the modified layer were analyzed. The hardness, the cross-section morphology of wear scar and friction, and the
wear properties of substrate and Mo alloying layer were compared, respectively. Results The Mo alloying layer prepared was homo-
geneous and compact, and the thickness of the alloying layer was about 9.6 wm. The layer mainly consisted of Mo, and the Mo
element in the alloying layer showed a gradient distribution from the surface to the underlying substrate. The average surface micro-
hardness value was about 806HV0.05. Under dry friction conditions, the wear rate of 304 stainless substrate was about 84 times
higher relative to that of the Mo alloying layer, leading to significantly improved wear resistance. Conclusion Double-glow plasma
molybdenizing technique could effectively improve the anti-wear properties of the 304 stainless steel.
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Tab.1 Chemical composition of 304 stainless steel
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Fig. 1 Microstructure of the cross-section of Mo alloying layer
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Fig. 2 Composition distribution of elements in the Mo alloying layer
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Fig. 3 XRD profile of the Mo alloying layer
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Fig. 4 Sketch map of friction and wear test in reciprocating sliding
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Fig. 5 Curves of friction coefficient vs. sliding distance for samples
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Fig. 6 Cross-section profiles of wear track of samples
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