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Abstract — It is well known that surface texturing improves the tribological properties of mechanical components
for enhancing hydro-dynamic effect or serving as a micro reservoir. There are not, however, enough researches
to reveal the effects of surface texturing on the tribological properties under grease lubrication which is used in
lubricating many mechanical elements. In the present study, therefore, the effects of surface texturing on the tri-
bological properties are investigated under grease lubrication based on an experimental approach. The results
show that surface texturing decreases friction coefficient. It is found that the friction coefficient can be decreased
by controlling the diameter and density of micro-dimple, The diameter of dimple is more effective under high
load and low speed than otherwise. And, the density of dimple is effective under low load and high speed.

Key words — friction(7}2), pin-on-disk(#-&-t] 22 51), surface texturing(3E ™ 2 3), grease(LE] )

LA B
7N7A BEA] upEe] o]& iz 24 A
@g} ] H‘] A7t o7 71 WEoE ojRolRT %
). A2 59 A2e S8 AL ¥ ¥EFH A
b EE 29 ol sitk. a3, A vlEe 47§
e T ThE iR A=z 2k £4 A
9] 3ht2 Surface texturing®] gt A7t s 71

A= i)
Surface Texturing 7|52 &8A1E w2 Al &

F& ok T EW APl &% 4L AHT A8
Aoy £ HA F Hojx & EHel W (Dimple)
oy} JFH e 9HS OfE gl Ae T
o fmHe 9#Le meUA Trapping, +&A A%

Hydrodynamic ¢ 2 7]%-& i AL 9o
w, 2 e Ede HuleFes dFHy itk

"4} - AAAA : holybowl@doosan.com

Surface texturing 71&-& F2 WYrlrAdo] ase 2
B2} HE EHd s gy e® 8HI Jlor
u}_é_]—]i71— ],Hu]_lj/ﬂ 7H/H /\xl- H?—X] O}ﬂ %_T‘:_ X—]Z:}—
=2 BHoz i},

19661 Hamilton 52 oAl o] vlA] B9 #o
ogghe & 4 0SS HATH1]. o] 3= PIAY

ToMRTE =

E
2

A2 (Mechanical seal)t 2] 5 wo] ¢ H3Pst
Al /E‘iﬂ—vi“ sl S ZA7H U]H] Agdl 2 &
b Z [e)

w)A —?“301 HEE AZE Aol EH?'FH o]&F]l A
Tl v e] PdE FAol &8 4
93t #H<e] Surface texturing FAFol2hal
9E A7l g Zel HE F2 HFER
Xﬂ/‘hﬂ"ﬁ‘:}[ 5] Eg diE %-ITEHS—}J—I’—J KatoZe
SiC M#2S 22 Surface texturing® Aol/A| &
of v], 2x, Zold tisled it o] 2F Had 4
FAo AdFE &3l water pumpe FIE 75% 7
2ATIRA B2 20 ST AAE LA

234



N
i)
[
(e
h
_3&!_
3
R
ke

HaFo J&F
58 Surface texturing®] T AYE-E Hydrodynamic
effect?} Storage effect®. ro] o224 AL 4
o gH SHEA wHE =R 7. olE v
k= ‘1;; Loozvar:.oﬁ SiC Alete]el tsle] Surface
B3} Wear particle trapping 21913
L Xme—ﬂ’%‘%‘ﬁ nd AFE A 5 S
HEMTHS] B3, Wakuda 58 A HE sleag)
R A B9 JE] AR HE: M 2o BAE
BRI

olde] 7 Swrface texturingg 8 $F B4
| 7WdE 4 AeS Holn 2 iAYES wele o
Al o), AR avta o s “}Of AEEHE &
ARl 228 FEAR she A9l dig Aot A

it

o

gk dAolet el AR she 714 49
Surface TexturingS #4881 o] Qlo} olelgo] B
Aot} ol B AFe ZEX §F 87 oA

Surface texturing®] ThE Aol mAE G3S by
aYLAE FEAR s 71484 Surface
texturing® #-83k= d e Fo ARE Awsly
7k 313tk o]& 93], Pin-on-disk PIEAIE7]E A
s Thkst @27 ¥ Surface Texturing®] Th3)
NEs st wt@AFE S48 Surface
texturing®] THEA| ol VX Fake EAsigdch

24 ¥

21. A8 B

¥ AgoM= Surface Texturing®] 875 21817
8l Fig. 13 2+ Pin-on-disk wFEAIE71E AR5}
of thdet £ A 2 Surface Texturing®} tha) A
B& sl viEATE S48k Fig 19 A8
A T UG ol MES T ZER 3

Fig. 1. Experimental apparatus.
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Table 1. Working conditions
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Disk material Bearing metal
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Pin dia. 6mm
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Fig. 2. Hexagonal array.
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Table 2. Surface texturing

A7) - 2E - VP - ABE

Table 3. Test conditions

Diameter Density Pitch Depth
pm % pm pm
40 10 120 4~5
40 15 98 4~5
40 20 85 4~5
40 25 76 4~5
40 30 70 4~5
70 10 211 4~5
70 15 172 4~5
70 20 149 4~5
70 25 133 4~5
70 30 122 4~5
100 10 301 4~5
100 15 246 4~5
100 20 213 4~5
100 25 190 4~5
100 30 174 4~5

o L oagoEe

Fig. 3. Surface texturing on the pin surface (Dia.=
100 pm, Den. =10%).
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Parameter Condition

Pressure 1.56~7.80 MPa
Speed 0.02~0.3 mv/s

Lubricant Grease
Temp. About 20°C
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Fig. 4. Stribeck curve (Un-texturing).
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Fig. 5. Pin surface (SEM): (a) before experiment (b)
after experiment.
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Fig. 6. Stribeck curve (Dia.=100 pum, Den.=10%).
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