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Surface Nanocrystallization Using Supersonic Fine Particles Bombarding and its Effect on the Wear Behaviors

LIU Yang, LV Xiao-ren, ZHANG Rong-lu, LI Shu
(Institute of Metal Research, State Key Laboratory for Corrosion and Protection, Shenyang 110016, China)

Abstract: Surface nanocrystallization of 1020 steel was conducted by supersonic fine particles bombarding (SFPB). The effect

of surface nanocrystallization on the variation of surface was studied and the wear behaviors of nanocrystalline surface were

examined by reciprocating wear tester as well, and compared with the untreated samples. Experimental results showed that

SFPB treatment can prepare a nanocrystalline layer with the removal of material and increase of surface roughness. In dry

and lubricated sliding conditions, the wear rate of SFPB sample was about thrice and twice as big as that of untreated one

respectively, while after surface polishing the wear rate of SFPB sample was reduced by 26% and 42% in volume of untreated

one. The wear mechanism was discussed preliminarily.
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Fig. 3 Variation of material loss, surface roughness and

thickness of deformed layer with SFPB treated time

Fig.4 The surface microscopic morphologies of the SFPB

treated sample
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Fig.5 Hardness profile on cross-section of the SFPB

treated sample
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Fig.6 Variation of wear loss with load in dry sliding
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Fig.7 Wear morphologies of samples in dry sliding under the load of 10N, (a) SFPB treated, (b) polished SFPB treated, (c)

original sample
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Fig.9 Lubricated wear morphologies of samples under the load of 20N, (a) SFPB treated, (b) polished SFPB treated, (c)

original sample
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