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Effect of Initial Roughness on the Tribological Properties of
Textured Surfaces with Micro-grooves
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ABSTRACT: The work aims to investigate the influence laws of initial roughness on the tribological properties of laser mi-
cro-groove textured surfaces. The regularly arranged micro-grooves were fabricated on the surface of 45" steel specimens with
different roughness by pulse fiber laser. The pin-to-disc reciprocating test was carried out by friction and wear tester to study the
influence of initial roughness on the friction coefticient of micro-groove textured surface and the tribological behavior of laser
micro-groove textured surface under different initial roughness. The friction coefficient could be significantly reduced by groove
texture. The initial roughness, load and sliding velocity had significant effect on the tribological properties of groove texture.
Hydrodynamic lubrication could be significantly improved by groove texture under the lower load, and boundary lubrication
could be effectively improved by groove texture at higher load. There was the optimal initial roughness to minimize the friction
coefficient. The optimal value of initial surface roughness could be determined according to load and sliding speed. The ideal
performance of friction reduction of the textured surfaces can be obtained by optimizing the initial surface roughness according
to the load and speed.
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Tab.1 Abrasive last adopted for obtaining various
values of the initial surface roughness

No. Roughness/um Types of abrasive (mesh)
1 0.05+0.01 1500
2 0.15+0.01 800
3 0.25+0.01 600
4 0.35+0.01 400
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Fig.1 Surface morphology of specimens with various surface roughness
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Tab.2 Processing parameters of pulse fiber laser

Pulse Scanning speed/ . Groove

PowerW s (mmes | Repetition g iR
10 1000 8 1 9
10 1000 6 1 15
10 1000 6 2 22
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Fig.2 Topography of laser textured specimen with
micro-grooves: a) physical photograph;

b) scanning electron micrograph
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Fig.3 Topography of micro-groove texture:
a) 3D profile; b) cross section
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Fig.5 Change curve of friction coefficient along with
average sliding velocity at various groove depths
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Fig.6 Change curve of friction coefficient along with average
sliding velocity at various initial surface roughness
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