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Influence of Dimple Texture on Tribological Behavior of Line Contact Friction Pairs

XIANG Xin, CHEN Ping, LI Jun-ling, LI Yun-long
(School of Mechanical Engineering. University of Science and Technology Beijing, Beijing 100083)

Abstract: To investigate the effect of the distribution area of surface texture on the tribological behavior of friction pair,
a YLP-20 laser processing system was used to process the surface texture with regular distribution in different cylindrical
rotary surface areas respectively, and the single tribological test under the condition of rotating was conducted by a Tri-
bometer (UMT=-3). Test results show that the textures of different distribution areas(front, back and middle texture of
line contact specimen) have different effects on the tribological behaviors of friction pairs, and textures in the middle of
the line contact specimen have better effect of friction pairs on reducing friction under the experimental conditions that the
load is 10 N and the sliding speeds are 0. 003-0. 628 m/s compared with non—textured sample. The reason is that surface
textures reduce the friction coefficient of the contact surfaces and improve the bearing capacity of the friction pairs by
forming local hydrodynamic pressure lubrication. Moreover, surface textures reduce the surface wear by storing parti-
cles. The front-end textured sample and back—end textured sample have higher {riction coefficients because of their more
serious grinding cracks and more particles, and they have minimal effect of hydrodynamic pressure lubrication.

Keywords: surface texture; distribution area; line contact; friction coefficient; oil lubrication
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(d) Back-end textured sample

(c) Front-end textured sample
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Fig. 1 Sample of textures in different distribution areas
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Fig. 2 Schematic image of motion form (Unit: mm)
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(a) 3D profile of dimple texture

(b) Morphology of a single dimple
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Fig. 3 Dimple morphologies of laser texturing surface
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Fig. 4 Friction coefficient curves of different distribution textures with time under oil lubrication condition
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Fig.5 Stribeck curves of textured and non—textured surfaces
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Fig. 7 Wear scar morphologies of different distribution textures of samples



38 2 EH X W L E

2015 4F

H ) PR TR B 45 DR B, 1HL 3 B B i e 40
URE EE R R BIR  ile 45 2R . Sy 4, NI ] A
A R S 2R R 10 R B R 2 X
AT RE I S EOHG EE 4 DR RO R T i A R 1Y
VA DR R DA

3 & g

(1) Uk A3 T 10k ] 5% 17 A [+) X8 CRiT 3
Ja i P DD X JEE $2 ) ) JEE 4~ AT O R R AN TR L 7
o 10 N, ¥ sh# f£0. 003~0. 628 m/s iR 5
ZEAETR O3 AT T A i R v (8] B SUR S B T 9
BEVERT. 3 g2y T 2 T UK 3 3o B AR T8 AL A
2l T U 0O 4 e T EE R I A R B BE T R AR T
F2¢ fioh 2 T P9 JEE 452 DR B

(2) i s R S SRR TR EE 488 DR 02 oo 1 Dt
PRI RE 2 h T A 0 43 IX 08 180 1 3l s i
RO 58 V6 B4R T B = A B 48 7 AR AR L B
TR 2 THT 5™ B, 0T R S5 401 A L LA A
Bt — BRI

2 Z

(1] ERAe, ZBER. BT B 2 10 3K 1 S0 H AR v T BT 5% 9
B [J]. THHEA, 2011, 45(12). 7-11.

Wang S H, Wu X Y. Research on applications of surface
texturing based on tribology [J]. Tool Engineering, 2011,
45(12): 7-11 (in Chinese).

[2] Tang W, Zhou Y K, Zhu H, et al. The effect of surface
texturing on reducing the friction and wear of steel under
lubricated sliding contact [J]. Applied Surface Science,
2013, 2(13): 199-204.

(3] BRV, e, BB AN 85 2 11 45 SCLU0 i A £ ) g

BERERG W [T JURCRHE R % 5 . 2014, 36(10):
1315-21.
Chen P, Li Y L, Shao T M. Influence of incline angle of
striated surface texture on friction behavior of stainless
steel [J]. Journal of University of Science and Technology
Beijing, 2014, 36(10): 1315-21 (in Chinese).

[4] Etsion I, Sher E. Improving fuel efficiency with laser sur-
face textured piston rings [ J]. Tribology International,
2009, 42(4) . 542-547.

[5] Shen D, Wang W Z, Kong I J. Effect of surface texturing
on lubrication performance of ball —on—disc point contacts
[J]. Tribology. 2012, 32(6): 570—576.

[6] Tang W, Zhou Y K, Zhu H, et al. The effect of surface
texturing on reducing the friction and wear of steel under

lubricated sliding contact [ J]. Applied Surface Science,

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2013, 273: 199-204.

Kummel Johannes, Braun Daniel, Gibmeier Jens, et al. Study
on micro texturing of uncoated cemented carbide cutting tools
for wear improvement and built — up edge stabilization [ J].
Journal Materials Precessing Technology , 2015, 215; 62-70.
Chouquet C, Gavillet J, Ducros C, et al. Effect of DLC surface
texturing on friction and wear during lubricated sliding [ J].
Materials Chemistry and Physics, 2010, 23: 367-371.
e, XY, AR, S SUM fh 3R 1w R RN T AR IR
()], Lo R4k, 2014, 35(1): 92-95.

Hua X J, Liu M, Du Z H, et al. Property experiments of
solid lubrication of laser texturing surface [J]. Journal of
Jiangsu University, 2014, 35(1): 92-95 (in Chinese).
Shinkarenko A, Kligerman Y, Etsion I. The effect of sur-
face texturing in soft elastic—hydrodynamic lubrication [J].
Tribology International, 2009, 42(2). 284-292.

Grabon Wieslaw, Koszela Waldemar, Pawlus Pawel, et al.
Improving tribological behavior of piston ring—cylinder liner
frictional pair by liner surface texturing [J]. Tribology In-
ternational, 2013, 61(2);: 102-108.

Li K M, Hu Y X, Yao Z Q. Experimental study of micro
dimple fabrication based on laser shock processing [J]. Op-
tics & Laser Technology, 2013, 48 216-225.

Wang X L, Liu W, Zhou F, et al. Preliminary investiga-
tion of the effect of dimple size on friction in line contacts
[J]. Tribology International, 2009, 42(7): 1118-23.
Ivan Krupka, Petr Sperka, Martin Hartl, et al. Effect of
real longitudinal surface roughness on lubrication film for-
mation within line elastohydrodynamic contact [J]. Tribol-
ogy International, 2010, 43(12); 2384-9.

Zle, WRRR, EE. . BOLRUM MR 0 R AE K
BEBERE R IT [T]. AR Tl K22 i CH R B O
2011, 34(12). 1764-8.

Li B, HuZ W, Wang J, et al. Characterization of laser —
textured concave surface and investigation of its tribological
property [ J]. Journal of Hefei University of Technology.
2011, 34(12): 1764 -8 (in Chinese).

Tt B, A, % 21 fil s 5 W 80K 1k 3
SENHEERE [J]. W 5% E, 2013, 38(1): 1-5.

Hua X J, Chen MY, Fu Y H, et al. Hydrodynamic lubrica-
tion performance of textured surface under linear contact [J].
Lubrication Engineering, 2013, 38(1): 1-5 (in Chinese).
RANE L EEW, MR, . 05 5 IR A X 3 6 L
BWES RS (] R K% %4k, 2014, 36
(2): 246-251.

Zhu X X, Wang BY, Yang L. Y, et al. Effect of relative
sliding on tooth profiles metal flow during gear roll forming
[J]. Journal of University of Science and Technology Bei-
jing. 2014, 36(2); 246-251 (in Chinese).

GULgi: ¥#)



