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Friction and Wear of Cam with Laser Micro-texture under Lubrication

Fu Yonghong Yang Wei Zhang Huawei Hua Xijun
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract

Steel- 45 surface was treated as micro-texture ( groove patterns and concave patterns) by using laser
micro-texturing technology. Friction and wear properties of the textured samples were examined by using
an UMT —2 wear tester in cam/roller simulation work condition. As the results, the laser micro-texturing
surface was significantly improved in the anti-scuffing property and wear resistance compared with the
conventional smooth surface. The textured surfaces with groove patterns had higher friction coefficients
than the conventional smooth surfaces, while the textured surfaces with concave patterns had lower friction
coefficients than the conventional smooth surfaces. The results indicated that the groove patterns on the
working surface increase friction and the cavity patterns on the working surface can reduce friction. It can
be concluded that an optimal friction reduction effect of the textured surface can be obtained by choosing
a suitable concave depth and the ratio of the projected area of the concaves with the total area of the
working surface.
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Fig.1 Conformal microscope 3-D images of laser micro-texturing surfaces
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Tab.1 Profile, geometrical parameters and wear of the laser micro-texturing surfaces
T b Jﬁ?ﬂ)ﬁ%‘i‘ ITiIHbTEJZIEI/fﬁ Mg B L/ pm ‘ Pﬂfﬁﬁﬁﬂ(‘ﬁ M4 H A2 D/ wm 5 B g
REA W H/pm (R G HER/ %) WAITMIEM/(°))  MAETEE W/ um

1(MYT) 8 ~10 100(38.5) 70 0.001 3
2( M) 8 ~10 200(9.6) 70 0.002 0
3 (ML) 10 ~ 14 300(4.3) 70 0.0019
4( ML) 11 ~15 400(2.4) 70 0.001 2
5( ML) 13 ~16 400(3.1) 80 0.001 1
[YQLIE:®) 14 ~20 400(3. 1) 80 0.001 1
T8 50) 20 ~25 0 60 0. 000 7
8 (W5 40) 20 ~25 90 60 0.001 5
9 (IKrgE40) 20 ~25 90 60 0.0023
10 (W& 4r) 20 ~25 30 60 0.001 3
11(Bree80) 20 ~25 45 60 0.001 6
12 (B2 40) 20 ~25 60 60 0.001 4
13(3E X LMBTAHE) 20 ~25 45/135 60 0.001 4
14 (2 XM 80) 20 ~25 45/135 60 0.001 0
1S (i 1) Je T iR 0.003 0
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Fig.2 Schematic diagram of friction and wear tester
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Tab.2 Composition of alloying cast iron
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Fig.3 SEM morphologies of wear scars on smooth and

laser-textured discs
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Fig.4  Friction coefficient of concave and smooth surface
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Fig.5 Shape of the microcavity on pattern 2
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Fig. 6  Friction coefficient of textured surfaces with

reticulate pattern, composite topography and smooth surface
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Fig.7  Friction coefficient of textured surfaces

with interrupted grooves and smooth surface

30° W M kR T 199 i DR B I S 9 T e, 9
151600 s I e 5106 W 417 LA T L 45° 5 ik BE 4
WP R UG Y T 2/, Rt A 0
7 30° ~ 45° 2 8] 1 7 2 4 3 0 FLAT — i 10 DG PR A
S| LRI 450 BE AR



220

ko BLOW ¥ R 20104

P D JEE 255 R W S T M AR AR S o
(3) MU IR 5 T 25 1Y 1) R 45 A — A B

(1) 5t re Al L, WOBROE B R 8, TR IE SSORHEE A XA de i B30T, DR 8O o
TS PR A1 RN 458 03 P A 21 8 1 o (4) AIBIEMIGT | M sl H A 58 Bl i R 3k
(2) FELRALMbMIE HT A6 PF T, R MBS XHE N W, BRI RO IO R R E R 2

10

11

12

14

15

16

17

& % x Wt

FE 3R AR, TR 3 A A AR Al Dt i v o o BE R S R SR AT T [T ] ARk HLBR =~ 4% ,2003,34(2) :86 ~ 88.
Ren Luquan, Wang Zaizhou, Han Zhiwu. Experimental research on sliding wear of bionic nonsmoothed surface [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2003 ,34(2) :86 ~88. (in Chinese)
TR AR, 2, . BOBRTERGER TR % 5 WA [T]. R LS4 ,2007, 38(12) : 177 ~ 180.
Hua Xijun, Fu Yonghong, Yuan Run, et al. Experimental investigations on laser surface micro-texturing technology[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(12): 177 ~180. (in Chinese)
Etsion I. State of the art in laser surface texturing[ J]. ASME J. Tribol. , 2005,127(1) : 248 ~252.
Etsion I, Halperin G. A laser surface textured hydrostatic mechanical seal[ J]. Tribol. Trans. ,2002, 45(3) . 430 ~434.
Etsion I. Improving tribological performance of mechanical components by laser surface texturing[J]. Tribol. Lett. , 2004,
17(4) . 733 ~737.
Klink U. New technologies of honing[ C] // International Honing Conference, Atlanta, Georgia, 1998 1 ~11.
Golloch R, Merker G P, Kessen U, et al. Functional properties of micro-structured cylinder liner surfaces for internal
combustion engines[ J]. Tribol. Test, 2005, 11(4) :307 ~324.
Kligerman Y, Etsion I, Shinkarenko A. Improving tribological performance of piston rings by partial surface texturing[ J].
Transactions of the ASME, Journal of Tribology,2005,127(3) :632 ~ 638.
Brizmer V, Kligerman Y, Etsion I. A laser surface texture parallel thrust bearing[ J]. Tribol. Trans. ,2003,46(3) :397 ~
403.
SERK R AT BOGAL TG G S P i BRI BUEREDE S0 [T BE 4 A 27 4t , 2005,25(2) + 140 ~ 144,
Xia Yanqiu, Zhao Wenzhen, Ren Xia. Study of the friction and wear behavior of laser micro-precisely treated alloy cast iron
under lubrication[ J]. Tribology, 2005,25(2) :140 ~ 144. (in Chinese)
ERIE, BRRRE, FLSEME. T Al A0 MmO A e [T ] i 24 BRI, 2001,41(2) 42 ~45.
Wang Jiadao, Chen Darong, Kong Xianmei. Lubricating calculation for area contact of regular concave profiles[ J]. Journal
of Tsinghua University: Science and Technology, 2001, 41(2) :42 ~45. (in Chinese)
G, TESGHE , BR R 3R T T A5 7E T T 4 i 2 RS TR AU SRR S2 8 [T ] I M 5% H, 2006(7) (91 ~93.
Han Zhongling, Wang Jiadao, Chen Darong. The friction-reduce experiment of the surface profile on plane-plane contact and
oil-lack lubrication[ J]. Lubrication Engineerng, 2006(7) :91 ~93. (in Chinese)
Pettersson U, Jacobson S. Textured surfaces for improved lubrication at high pressure and low sliding speed of roller/piston
in hydraulic motors[ J]. Tribol. Int. , 2007 ,40(2) :355 ~359.
Miki Nakano, Atsuko Korenaga, Atsushi Korenaga, et al. Applying micro-texture to cast iron surfaces to reduce the friction
coefficient under lubricated conditions[ J]. Tribol. Lett. ,2007,28(2): 131 ~137.
Andersson P, Koskinen J, Varjus S, et al. Microlubrication effect by laser-textured steel surfaces[J]. Wear, 2007,
262(3 ~4): 369 ~379.
Ronen A, Etsion I, Kligerman Y. Friction-reducing surface texturing in reciprocating automotive components[ J]. Tribol.
Trans. , 2001,44(3) : 359 ~366.
Burstein L., Ingma D. Pore ensemble statistics in application to lubrication under reciprocating motion[ J]. Tribol. Trans. ,

2000,43(2) . 205 ~212.



