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Topographical Analysis of Frictional Surface
of Laser Modified Steel by Fractal Dimension
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Abstract - The determination of surface topography is believed to be extremely important
in the areas of contact mechanics, adhesion and friction. In order to describe topography of
various frictional surface, the wear test was carried out under different experimental
conditions in dry friction. And fractal descriptors was applied to frictional surface of laser
modified steel with image processing system. These descriptors to analyze surface structure
are fractal dimension. Surface fractal dimension can be determined by sum of intensity
difference of surface pixel. Topography of frictional surface can be effectively obtained by

fractal dimensions.
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Fig. 1 Schematic diagram of experimental unit

MAg SMA5CE A&z, slEdFES
A% A As2E 228 €5 BXY ¢
Fuly At 2 (ALOs ceramics)E A48}
At

Fig. 2¢]& vlE4¥& 9 SM4CS A
e A EH Y4og viAAEL HIT
¢l (ring)RY¢o g qPon (a)x Mzt
o mtEHoZ 9% 22mm, WA 15mm=

-241-



S#93, (e SMASCEH Edo] Mgt
o EHol #Hg vhRol HES 7] 9a
o vjaEe) & AFU2RT 15mmAE
27 S,

()
&

\

=

i

Fig. 2 Shape and dimensions of specimens

Table 1. Experimental condition for SM45C
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Fig. 3 Schematic diagram of image
processing system
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Fig. 5 Simulation of frictional surface by image
processing ; applied load : 10kg,
sliding speed : 0.1m/s
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Fig. 6 Fractal dimension of frictional surface for
sliding distance ; applied load : 10kg,

sliding speed : 0.1lm/s
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Fig. 7 Surface roughness of frictional surface for
sliding distance ; applied load : 10kg

sliding speed : 0.1m/s
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Fig. 8 Simulation of frictional surface by image
processing ; applied load : 10kg,
sliding distance : 1.0km
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Fig. 9 Fractal dimension of frictional surface for
sliding speed; sliding distance : 1.0km
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