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Abstract —In this study, friction tests were carried out in order to investigate the friction behavior of textured
surface in unlubricated state using ball-on-disk type apparatus. Test specimens were SUJ2 bearing steel ball and
SM45C steel disk. Square arrays of circular micro-dimples were created on the surface of disk specimen by
Nd:YAG Laser. Friction tests were performed for the disk specimen with various micro-dimple parameters and
was also conducted for the variation of normal loads and relative velocities. The results showed that friction coef-
ficient of textured surface was lower than that of non-textured surface and the deeper depth of micro-dimple was,
the lower friction coefficient obtained at the same diameter of micro-dimple in unlubricated state. Area density
of micro-dimple had an effect on the friction coefficient. It was also found that friction coefficient generally
decreased with the increase of normal load and relative velocity.

Key words —friction coefficient(2H2 A7), unlubricated state(F-2 4} #ll), micro-dimple( V] Al -3"), ball-on-disk
type apparatus(E-2-T] =3 A7 FA)
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Fig. 1. Schematic view of experimental apparatus,
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Table 1. Specifications of laser

Specifications of laser

Source Nd:YAG

Max power 150 W
Wave length 1064 nm
Frequency(Q-S/W) 0~30kHz
Beam stability max 2%
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Fig. 2. Representative behavior of friction coefficient
with time.
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Fig. 3. Comparison of friction coefficient according to
dimple depth at each dimple diameter.
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V (b) Center oriction track
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(scale bar is 50 pm) (scale bar is 20 pm)

Fig. 4. Microscope images of non-textured surface
after test.
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Fig. 5. Microscope images of textured surface after test
(micro-dimple diameter : 100 pm & depth : 30 um).
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Fig. 6. Microscope images of textured surface after
test(micro-dimple diameter : 190 pm & depth : 7 pm).
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Fig. 7. EDS analysis of wear particles after test,
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Table 2. Chemical composition of disk & ball specimen

(wt, %)
C Si Mn P S
less than less than
0.42~0.48 0.15~0.35 0.60~0.90 0.030 0.035
(a) Disk specimen(SM45C)
(wt, %)
C Si Mn P S
less than less than
0.95~1.10 0.15~0.35 0.20~0.50 0.025 0.020

(b) Ball specimen(SUJ2)
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