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The Effect of Laser Texturing of GCrl5 Steel Surfaces
on Their Tribological Properties

HU Tian — chang'* ,DING Qi'*,HU Li — tian'"
(1. State Key Laboratory of Solid Lubrication ,Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou 730000, China
2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The surface textures on GCrl5 steel were produced with a solid — state pulse Nd: YAG laser. The effects of laser
texturing parameters on tribological performance were investigated. The wear scars were analyzed using scanning electron
microscopy. The results show that laser — textured specimens exhibited higher friction coefficients but excellent antiwear
properties compared with untextured specimens in dry friction. Under poor lubricated condition, the friction coefficients and
wear of textured surfaces were lower than those of untextured surfaces. The friction coefficients of the surface with smaller
dimples were lower than those of others under low load at low velocity. However, with the increasing of load the surfaces
with larger dimples exhibited lower friction coefficients. Lubrication mechanism was investigated by stribeck curve. It was
found that textured surfaces maintained in hydrodynamic regime for all applied loads under poor lubrication.
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Fig.1 Three — D photographs of laser textured steel sample surfaces
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Fig.3 Three — D photographs and SEM micrographs of the wear scars of the textured and untextured surfaces
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Fig.4 Frictional traces of the textured and untextured surfaces under poor lubrication
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Fig. 6 SEM micrographs of worn surfaces at 2 N(a—d) and 10 N(e —h)
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