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Investigation on tribological behaviors of surface micro-forming
20CrNiMo steel under laser shock processing
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( 1. Department of Electromechanical Engineering Jiangsu Vocational and Technical College of Finance & Economics Huaian
223003 China; 2. Jiangsu Province Key Laboratory of Digital Manufacture Technology Huaiyin Institute of Technology Huaian
223003 China)

Abstract: In order to study tribological behaviors of surface microdorming 20CrNiMo steel under laser shock processing
(LSP)  the effects of LSP on the friction and wear behaviors of 20CrNiMo steel were investigated through observing micro—
structure and measuring the macro-surface profiltly 20CrNiMo was impacted by overlapping LSP in different overlap ratio
and then micro-structure of surface layer was observed through transmission electron microscope finally the pictures for surface
layer grain state were obtained. Friction and wear test was conducted by CETR UMT Tribometer surface friction coefficient and
wear volume was obtained. The results indicate that grain refinement happens in the surface layer due to LSP impacting
20CrNiMo. Friction and wear behaviors can be improved obviously because fine grain in the grain refinement layer can restrain
fatigue wear on lubricated sliding wear process effectively.
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Fig.1 Schematic diagram of different overlapping rate states and LSP swept
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Table 1  Conditions of friction and wear test

test parameters values
normal force 40N
rotational speed 200r/min
sliding time 20min
testing track radius 15min

base oil HVI750

oil lubrication

grinding balls radius 9. Smm
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Fig.3 Mean friction coefficient of specimens processed by LSP or not
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Fig.4 Wear volume of specimens processed by LSP or not
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Fig.5 Typical TEM images of different layers of 20CrNiMo steel subjected
to overlap LSP impact
a—the plastic deformation region at the depth of 200pm from the
treated surface  b—the plastic deformation region at the depth of
20m from the treated surface
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Fig.6 Real product photo of LSP specimen and schematic diagram of sur—

face layer micro structure
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Fig.7 3-D Schematic diagram of LSP specimen surface

a—50% overlap ratio LSP specimen b—75% overlap ratio LSP specimen
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