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Effect of Texture Parameters on Tribological Performance of
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ABSTRACT: The work aims to improve the tribological performance of the hydraulic motor slipper pair by surface texture.
Firstly, the effect of surface texture parameters (diameter d, surface density s, depth /,) on the dimensionless bearing capacity
(P4y) of textured connecting rod surface was investigated based on Reynolds equation. Secondly, the friction coefficients of sur-
face texture with different parameters were studied by orthogonal experiments, and the corresponding lubrication mechanism
was analyzed. P,, increased linearly with the increase of d, while P,, first increased and then decreased with the increase of s,
and the maximum P,, was obtained at s, of 10%. As the /4, increased, P,, first increased and then decreased and reached the
maximum at 4, of 2 pm. The friction coefficient of the textured surface with suitable parameters was effectively reduced. The 7#

surface (@=700 um, s,=10%, #,=5 um) had a minimum friction coefficient of 0.034, which was 66% lower than that of the
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non-textured surface. Range analysis showed that the influence order of factors on the friction coefficient was: diameter>area

density>depth. The friction coefficient decreased with increase of diameter and depth, but increased with the increase of area

density. The surface texture parameters through selection are beneficial to formation of dynamic pressure lubrication to reduce

friction coefficient.

KEY WORDS: hydraulic motor slipper pair; orthogonal test; surface texture; bearing capacity; friction coefficient
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Fig.5 Effect of depth of textured surface on the

dimensionless pressure
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Tab.1 Factors and levels of orthogonal experiment

Factors
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Fig.6 Diagram of textured surface morphology (diameter of
350 um, area density of 20% and depth of 25 pm): a) optical

image of texture; b) microstructure of texture

TE Jife 1 JEE 82 56 L 1 AT 9 2K 5 500 36 T 4L AR
IBEE2APERE R RZ IR . L3RR GCr15 & (42 mmx
5mm, fffE 265 HV,s) , NidHEN QT450 4+
i (BEREH 192 HV s ), FFERBCR I T4 A 47
XF Lo SIS HT A R AE P A P TRE A YR 10 min.
R Wi, TN RS 464505 I
(40 CH}, BB RN 472 mmY/s ) , #5544 200 r/min,
JERRAAE N 10 mm, i fnf ok 3 MPa, FEEERT ] E N

30 min,
3.2 WEHER

22 NEH R IEIAE LR, Hrh ogialAe
KL K o K RT3 _EAK5 i B i Y
WA R Z M, 6 Rk @ i s gs L AR
BIH . R R, R=timaytimino R TEHBK, £
TR X IR R B s R 2 . iR 2 5
R >R wwn>R s, 2B EE 82 2 550 el 1) TR 220
e HARSTRESIRE . RS R MRS
¥k d=700 pm. 5,=10%. h,=10 pm.

& 7 R R AG 0)F- B R R At 2, i — 20 a)
Brgt, FEERBMAE ARG Rmm/N, 75 R
d=700 pm B, FEHEERBGAEI R /N, 4 0.046, LI
PR AR T 54%. [T, BEHE 2R BBl & 12 5 1 3
KIS 3 s,=10%00, EE#E R ¥, M 0.05,



- 234 - * wm #H R

2019 4 4 A

®2 BEERBIEXTIRER

Tab.2 Orthogonal experimental results of friction coefficient

Sample Factors Friction
code Diameter/ Areadensity/ Depth/  gefficient
pm % pm
0# 0 0 0 0.100
1# 350 (1) 10 (1) 10 (1) 0.057
2# 350 (1) 20 (2) 25(2) 0.094
3¢ 350 (1) 30 (3) 40 (3) 0.137
44 500 (2) 10 (1) 40 (3) 0.060
5# 500 (2) 20 (2) 10 (1) 0.071
6# 500 (2) 30 (3) 25(2) 0.079
T# 700 (3) 10 (1) 25(2) 0.034
8# 700 (3) 20 (2) 40 (3) 0.041
o# 700 (3) 30 (3) 10 (1) 0.064
K, 0.288 0.151 0.192
K, 0.210 0.151 0.192
K; 0.139 0.280 0.238
f 0.096 0.050 0.064
t 0.07 0.069 0.069
t3 0.046 0.093 0.079
R 0.05 0.043 0.015
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Fig.9 Surface morphology of wear scars
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