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Fig4 Friction coefficient of textured samples as

a function of load and dliding distance
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Fig5 Friction torque vs sealed pressure for non-textured

14 m,

[28]

30%
223

15

Pressure /Pa

38

20

and partial textured seals

10 000 h,
3

Kovalchenkor



606

26

[1]

[5]

[7]

(8l

(9]

[10]

[11]

[12]

[13]

NakadaM. Trends in engine technology and tribology[ J]. Tribolo-
gy Intemational, 1994, 27 (1): 3-8
PriestM, Taylor CM. Automobile engine tribological-gop roaching
the surface[ J]. Wear, 2000, 241: 193-203
Merlo A M. The contribution of surface engineering to the product
perfomance in the automotive industry[J]. Surface and Coating
Technology, 2003, 174-175: 21-26
W allfahrer U, Bowven L. High perfomance samisynthetic automo-
tive engine oils using polymer esters as an antiwear booster[ J]. Lu-
brication Engineering, 1997, 53: 23-28

/ [J].
(2):97-101
Guo Z G, LiuW M. Tribological behavior of molybdenum coordi-
nation compound without sulfur and phoghorus as oil additive for
steel-steel contact[ J]. Tribology, 2006, 26(2): 97-101
WongH C, UmeharaN, Kaib K The effect of surface roughness
on friction of ceramics diding in water[ J]. Wear, 2001, 218:
237-243

, 2006, 26

MasudaM, UjinoM, Shimoda K, et al Development of titanium
nitride coated shim for a direct acting OHC engine[ P]. SAE Pa
per, 1997, 970002

[J]. , 2005, 25 (4) : 374-
378
Yang ZJ, Han ZW, RenL Q. Friction and wear behavior of bion-
ic non-snooth surfaces at high temperature[ J]. Tribology, 2005,
25(4) : 374-378
[J]. , 2005, 33 (1) : 20-24.
Yu XQ, LiuM H, CaiRL. Studyon perfomance of non-connect-
ing mechanical sealswith laser textured micro-pore face[ J]. Fluid
M achinery, 2005, 33(1): 20-24
; . [J].
, 2006, 38(7) : 137-139

Wan Y, XiongD S Laser-texturing improving tribological p roper-

tiesof stainless steel[ J]. Joumal of Harbin Institute of Technolo-
gy, 2006, 38(7): 137-139

Hung Tan An, Wei Cheng Sung A novel textured design for hard
disk tribology improvement[J]. Tribology Intemational, 2006,
39: 506-511
Holmberg K, Ronkainen H, MatthevsA. Tribology of thin coat-
ings[ J]. Ceramics Intemational, 2000, 26: 787-795
Dumitru G, RananoV, WeberH P, etal Laser treamentof tri-
bological DLC fims[J]. Dianond Rel Mater, 2003, 12: 1 034-1

040.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Erdemir A . Reviev of engineered tribological interfaces for im-
proved boundary lubrication[ J].
38: 249-256.

XieoleiWang, Koji Kam mproving the anti-seizure ability of SiC
seal in water with RIE texturing[ J]. Tribology L etters, 2003, 14
(4): 275-280

Uehara Y, WakudaM, Yamauchi Y, et al Tribological proper-
tiesof dimpled silicon nitride under oil lubrication[ J]. Journal of
the European Ceranic Society, 2004, 24: 369-373

[J].

Tribology Intemational, 2005,

, 2004,
3:83-85
YanL W. M icromechanical fabrication processes and gpplications
[J]. Machinery M anufacturing Engineer, 2004, 3: 83-85
DuD, HeY F, SuiB, etal Laser texturing of rollers by pulsed
Nd: YAG laser[ J]. Joumal of M aterials Processing Technology,
2005, 161: 456-461
Ronen A, Etsion I, Kligemman Y. Friction reducing surface-textu-
ring in reciprocating automotive components[ J]. Tribology Trans
action, 2001, 44(3): 359-366
Etsion |, Halperin G, Technion A laser surface textured hydro-
static mechanical seal[ J]. Sealing Technology, 2003 (3) : 6-1Q
[J]. ,2006, 26 (4) : 367-371
Peng X D, DuD B, LiJY. Effectof different section profilemi-
cro-poreson seal perfomance of a laser surface textured mechani-
cal sal[J]. Tribology, 2006, 26 (4): 367-371
) ) , - MEMS

[J]. ,2005, 27 (2) : 185-189.
Li YN, TangJ, HuX T, et al Applicationsof pulsed laser mi-
crofabrication technology inMBM S[J]. Piemelectrics and A cous:
tooptics, 2005, 27(2): 185-189
ZhoulL, BeckM, Gatzen H H, et al The effect of dlider texture
on the tribology of near contact recording sliders[ J].
Letters 2004, 16(4): 297-304
SUhA' Y, Lee SC, PolycapouA A. Adhension and friction eval-
uation of textured dider surfaces in ultra-lov head-disk interface
[J]. Trobology L etter, 2004, 17(4): 739-749.
Schreck S, Zum Gahr K H. Laser-assisted structuring of ceramic

Tribology

and steel surfaces for mproving tribological properties[ J]. Ap-
plied Surface Science, 2005, 247: 616-622

[J]. , 2006, 26 (1) : 24-26
SngQ F, ZhouH, LiY, etal
cast-ion material with bionic non-snooth surface under nomal
temperature[ J]. Tribology, 2006,26(4): 374-378
Etsion |

Friction and wear properties of

mproving tribological perfomance of mechanical compo-
nents by laser surface texturing[ J]. Tribology L etters, 2004, 17
(4): 733-737.

Ryk G, Kligeman Y, Etson | Experimental investigation of laser
surface texturing for reciprocating automotive components[ J]. Tri-
bology Transaction, 2002, 45: 444-449,

) . [M]. , 2002



6 : 607

[30] PettersonU, Jacobon S Textured surfaces for improved lubrica [31] Kovalchenko A, Ajayi O, Erdemir A, et al The effect of laser
tion at high presaure and low diding eed of mller/pison in hy- aurface texturingon transitions in lubrication regimes during unidi-
draulic motors[ J]. Tribology International, 2006, in public: 1- rectional sliding contact[ J]. Tribology International, 2005 38:
4 219-225

Study of Laser Surface Textur ng for improving Tr ibological Properties

WAN Yi, XIONG Dang-sheng
(M aterials Science and Engineering, Nanjing U niversity of Science and Technology, Nanjing 210094, China)

Abstract: Laser surface texturing as an gpproach for the goplication of dliding contact components hasprovided ver-
y outstanding tribological perfomance Thispaper introduces laser texturing processing and tribological statusof la-
ser aurface texturing in industry.  The effect of laser-textured structural factors such as shgpe, diameter, depth, ori-
entation and density on friction mechanisn and lubricating state was discussed W ith the integration of advanced
coating technologieswith laser texturing, lower friction coefficient can be achieved under mixed-boundary lubricated
condition Itwas suggested i focuson the theoretical research of laser-textured optimal paraneter by smulating and
caomputing o achieve lubricating demands under practical working condition
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