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Effect of laser surface micro-modeling on tribological properties

WAN Yi', XIONG Dangsheng® , LI Jianliang®
(1. Department of Electromechanical Engineering, Nanhang Jincheng College, Nanjing 211156, Chinaj 2. School of Material Sci-
ence and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to study the effect of laser micro-modeling on the friction performance of mechanical parts, Nd:YAG
pulsed laser was used to form a micro pit texture array with certain diameter, spacing and density on the surface of a steel plate.
The tribological performance was tested on ring/disc friction tester. The results show that the depth and diameter of micro pits
increase with the increase of pulse number. The texture arrays with different densities can be obtained by adjusting the parameters
(diameter and spacing). The specimen with a density of 8% ~10% has the lowest friction factor of 0. 055 ~0. 06 and the lowest
wear rate of 5.2 x 107*m*/(N + m). The trend of the friction and wear performance with the change of texture density is

obtained by curve fitting. The study obtains the parameters of the best tribological properties and can improve the mechanical

efficiency and service life.
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Table 1  Parameters of micro-pit texture

No. diameter D/ pm distance d/pm density p/%

0 — — 0

1 100 300 5.2
2 150 300 11.8
3 200 300 20.9
4 100 500 3.14
5 150 500 8.8
6 200 500 12.6
7 100 800 2.0
8 150 800 4.1
9 200 800 7.9
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Fig. 1 Diagram of friction test machine and samples
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Fig.2 Morphology of micropits formed by different pulses
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Fig.3 a—3-D profile chart of 10 pulses b—relationship between height
and depth of micro pit
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Fig.4 Micro-modeling array at different circumferential intervals
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Fig.5 Tribological characteristic curves of micro pit samples with different
diameters

a—friction coefficient b—wear rate
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Fig. 6 Tribological characteristic curves of micro pit samples with different
spacings

a—friction coefficient b—wear rate
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Fig.7 Tribological characteristic curves of micro pit samples with different
densities

a—friction coefficient b—wear rate
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Fig.8 Wear surface morphology of different densities
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