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Experimental Friction Property on Pattern Array and Sliding Direction
for Micro-dimples
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Table 1 Experiment condition for test

2. A

2.1 Microfabrication
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Fig. 1 SEM of specimen and 2 direction for sliding test

Parameters Condition

Contact type Pin-on-Disk
Disk material Bearing steel
Pin material Bearing steel

Size of dimple for pin [um]
Depth of dimple for pin [um]
Surface roughness

- Pin before fabrication [um]
- Disk [um]

Density of dimples[%]
Diameter of sliding track[mm]
Normal load range [N]
Pressure range [MPa]

Speed range [m/s]

Lubricant

Temperature

100, 200, 300
4-5

0.008Ra, 0.016Rmax
0.039Ra, 0.052Rmax
15
40
5-40
0.25-2.05
0.04-0.32
Paraffin oil(Saybolt number 125/135)
Room temperature

627



= x|
=

ol

St M UZEHE| 2008 AT FAHSE S =

Tor

[

22 AMlEE 2 x=A

nfo] = IFSHY g wpEEA PFIE 95k
flat-on-flat 7 Z 3 B] 21 pin-on-disk A] &S Fig. 2 ¢} o] 43
il AT FAFE ol&sgen, MnyEEEE
REHAAGAE o] g3l Agde 3o wpet vy &
& Aot

EAHo g FHFd mE e S5 WA
7IHA mtEEEs HAFEHE A4S F =T o)
AFEE A 3= 510, 15, 20, 30, 40 N & AF&-35}
FAB AN T FAFoRE AFeih w11
= =335kl wEl 0.04, 0.08, 0.12, 0.16, 0.20, 0.24, 0.28,
2 mis 2 HAE 585 FVMAAY EE S85E sk
Al N2 FE/FE AT A2 AlgH vt
T7H run-in - 574 dlolH 2 AME-SFSiTH

G S Ko

2.3 AlglH

slolazd el g 4 o

D kN
~
=
o
ol
N
do
ol
ol
)
I
«
N
i
My
o,
ot
2
‘: »
ot
ofd
o
fru
=)
=
s
d
5

7FA AL Qe

3.1 0|3 Yhskof st ojEA S Hst

%9 0.5MPa 4 P& FS Fig. 3 o YEATHEE
7] 100 pum, 200 um Z7]olA = A BT} B W] 123 W gkof A]
WA st o, 300 pm A7) A = mEAlFE
Z2ader 28y ¢k 35MPa ol 4= 100 um , 200 pm
3} 300 pm B B M| 11E] kel A mbEAIGTE Aol
FogAA el o] AL dE3ke] o] ik J

0.20
Dimple-circle-15%
Pressure : 0.5MPa
—=—100um

. 0.15- —e—200um

S 300um

3] v —v—100um-45

5 200um-45

) i

8 1o \ —<— 300um-45

c TT—__

g Vv—v-v-v

2 0.05

LC

0.00 . .

Duty Number

Friction coefficient

Nakada, N., Trends in engine technology and tribology,
Tribology International, Vol.27, No.1, pp.3-8, 1994.

Gryk,Y.K. and, Etsion, 1., Experimental investigation of laser
surface texturing for reciprocating Automotive components,
Tribology Transactions, Vol.45, No.4, pp.444-449, 2002.

Etion, I, Kligerman, Y. and Halperin, G.,, Analytical and
Experimental investigation of laser-textured mechanical seal
faces, Tribology Transactions, Vol.42, No.3, pp.511-516, 1999.
Tian, H., Saka, N. and Suh, N.P., Boundary lubrication studies
on undulated titanium surfaces, Tribology Transactions, Vol.32,
No.3, pp.289-296, 1989.

Etsion, | and Burstein, L., A model for mechanical seals with
regular microsurface structure, Tribology Transactions, Vol.39,
No.3, pp.677-683, 1996.

Etson, 1. and Halperin, G., A laser surface textured hydrostatic
mechanical seal, Tribology transaction, \Vol.45, pp.430-434,
2002.

Wang, X., Kato, K., Adachi, K. and Aizawa, K., The effect of
laser texturing of SiC surface on the critical load for the
transition of water lubrication mode from hydrodynamic to
mixed, Tribology International, Vol.34, pp.703-711, 2001.
Wang, X., Kato, K. and Adachi, K., The lubrication effect of
micro-pits on parallel sliding faces of SiC in water, Lubrication
Engineering, Aug., pp.27-34, 2002.

Ronen, A, Etsion, I. and Kligerman, I., Friction-reducing
surface-texturing in reciprocating automotive components,
Tribology Transaction, Vol.44, No.3, pp.359-366, 2001.

Normal load

Fig. 2 Schematic of Pin-on-disk type
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Fig. 3 Duty number for specimens
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