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Friction Property for Angles of Micro-crosshatch Grooved Surface Pattern
under Lubricated Sliding Contact

Young Hun Chae #

ABSTRACT

Some surface pattern of tribological application is an attractive technology of engineered surface. Therefore, friction
reduction is considered to be necessary for improved efficiency of machine. This study investigated the effect of friction
property for angles of micro-crosshatch groove surface pattern on bearing steel using pin-on-disk test. We obtain sample
which can be fabricated by photolithography process. We discuss the friction property depend on an angle of crosshatch
groove surface pattern. We can verify the lubrication mechanism as Stribeck curve, which has a relationship between the
friction coefficient and a dimensionless parameter under the lubrication condition. It was found that the friction

coefficient was related to angle of crosshatch groove pattern on contact surface.

Key Words : Grooved surface pattern (& X 5} ®), Crosshatch (! &), Friction (9} &), Stribeck curve (2 E

A1), Tribology (E 8}0] B & )

1. ME
HZ dxriednd AAAFANIIE wg
Z NanoMicro -surface patterning 7} 27| €& £

2l 2L s9th F nm oA £ nm o giE 2
A 7bgo] LI et oA 1FeL A
BIIARE AEs JAREY ey
B} nRIARE R Fo wHoz AAAIE
AT AAAREY key issues ojc}. !

B2 A7AEL vtEA Y ot R AR S
Y &tod surface pattern & AAE A AAT A7}

o HEY: 200604695 Y; ANSAY: 20063 119 149
4 AEAYI ExolEAATA
E-mail yhunchae@knu.ac.kr Tel. (053) 950-7341

79

2e =

st g =24 A283n ok Etsion®?
2 LST(Laser Surface Texturing)©.2 mechanical seal
o sty vt FE AwidtE F2 9 A(critical
parameter)& pore 7] H](ratio)e] THAM A
&tk Wang’ & micro pits-surface pattern 4 7| &
Hsled A 83 (critical load ratio), Z©]/37]¢)
], pit o] WA} npAAdFo GFS Fu YL

& A&} =3 Ronen® surface texture o] o gt
HA9 Hol/a7] ¥|E /T YL B
o]2] & surface pattern &] QFE D}ZMH o] x|

r

= AAYAE =&37] fstd A7 AYHa 9)



AEE  FIALIHAA AHA A1 %

t}f

vlo] 32 F 9B g AFE AAHBA
A EY3FeR 28 F Uk ol sdsiE
e P4 371 € Ao gid vpREYATFE
olz AYUHZ FUch B3I, IR 2
crosshatch 1§-$2 #gle] AlQlzo] ofe Fa s
7149 meielelz dF"Hn Aok wetA ol
3} crosshatch 2598 dield] gk Ak 43
S 9139 Photolithography & & ol &3l AlYH
£ AFZstedo.

B =82 crosshatch 2% $Hol g mlZEA
€ d7387 H3teq olngdAade 90 =4 150
=R 74z 10 B4 FHEHES st B-2-fx
3 egoez FELY 0.6MPa ol A 3.5MPa 74X A
At 2 548 A

o

2. B AE

2.1 A B Z 3 Photolithography

Tablel & & AFolM ALg3tE AP 77
o P4l st el dxe] &L 9w
A71ELR 74 S Wiez vi ol
oh £ txa9 Wl FHEAAIIE Al A
A o OFSHE AT AEHE FH
gk gholch

Photolithography & 7 # Electrochemical etching &
He AX AYHEL Fig. 17 go] €€ F AT
HEoARls FEART nf23PES AR5
o, oyl 12B LT 10%9 HFEL HAA
ALg-Et ATt

=,

Fig.1 SEM of micro-crosshatch grooved pattern
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Table 1 Condition of test parameters

Parameter Condition

Bearing steel
Bearing steel
6 x 1(thickness)

Pin material
Disk material
Size of pin[mm]

Size of disk[mm)] 40

Size of groove[pm] 100

Depth of groove[pm] 4-5

Density of pattern[%)] 20

Roughness of specimens 0.001ymRa
Temperature Room Temperature

=

Fig. 2 Notation of angle (©) and sliding direction(V)
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Fig. 3 Friction coefficient as a function of normal load(a) and sliding velocity(b) for crosshatch grooved pattern
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Fig. 4 Stribeck curve of crosshatch groove pattern
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Fig. § Friction map of crosshatch groove pattern for degree of 90(a), 110(b), 130(c) and 150(d)
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Fig. 6 Stribeck curve of Groove-130 to 150
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