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Effect of Soot and Dust Particles on Fretting Wear Properties of

Copper under Electrical Contact

WANG Pengguan', CAO Zhongqing' , CHEN Haichao', PENG Jinfang*, CAI Zhenbing'

(1.School of Mechanical Engineering, 2.State Key Laboratory of Tracation Power,

Southwest Jiaotong University, Chengdu 610031, China)

Abstract: By the ball/plane contact method, fretting wear tests under electrical contact were conducted on
copper with a self-developed electrical contact wear test setup. The effect of surface-attached soot and dust particles
on the fretting wear property of the copper under electrical contact was studied. The results show that the contact
resistance with dust particles on surfaces was much higher than that with soot particles on surfaces. The soot
particles had an antifriction effect; increasing the number of soot particles reduced the friction coefficient. The dust

particles had the opposite effect. Introducing both the soot and the dust particles reduced the fretting wear of the

samples; the width and depth of the wear scar, and the amount of wear were all negatively related to the number of

particles attached.
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Fig.1 Electrical contact micro-motion wear test setup
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Fig.2 Contact resistance curves of samples with different number of different particles on surfaces during fretting wear process:

(a) soot particles and (b) dust particles
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Fig.3 Curves of average value and maximum value of contact resistance of samples vs Cy, during fretting wear process:

(a) soot particles and (b) dust particles
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Fig.4 Friction coefficient curves of samples without and with different number of different particles on surfaces during fretting wear:

(a) soot particles and (b) dust particles
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Fig.5 Average friction coefficients of samples without and with
different number of different particles on surfaces druing

fretting wear

(a) ililiﬁ‘%%ﬁn (b) RE#L, C,=0.01 g-L!

sl 100 pm
(e) IREFML, C,=0.01 g-L!

(c) kﬁx%ﬁu, C,=0.10 g-L!

() IRAELHHL, C,=0.10 g-L!

TR 53 UL X B B IR B T — s IR . R
2R MO A B H R AT A7 R MY FE RS o A
RLAR /N B 53 BORE S5 78 B AR M AL, TG R AIR T
JEE 58 DR KI5 0 52 B i B 22, S A IR VT Ak B 22 R 4
PRLEIGE /)N, B 8 T PN 3K 2B B0 a3, 1R 1Y
-S4 JEE 4 DRURIO R, LB B K 2 UKL 1) T X B 4 TR
N VR7 1 o = e T I B P oo S IR TR N
TR S T A IO T HELARE DAL G e TR 4R DR B K
2.3 ERFER

H L 6 XoF L ] B3 R 52 AORL B 3l B 0 L 1K
FEEIR o3 H B 5 X AL Bﬁ%miﬁgmi‘bn,
VIR TET AR /0N o DT ARG R, M 0 R B D
B Cp iy 0.01 gL "I, JE iU B M 52 2 500, 25 2 K 2B
T DR Sl e 22 fh DX 38, 5 B0 458 R 1) B X B L A
BRI o Y B TR AR ™, BB K 2R JORL A B B 46
S 5 AR 114 B O T R AR 2 B30 1 1 0 T 4 O B IR
DX A7 A R o € 5 T s S e 422 kb LR TE 3G
FHIX L wéﬂﬂ A BRI X S 347 Ry Bl B A X

() R Bk, C,=1.00 g-L!

100 pm

100 pm
() IRELFHL, C,=1.00 g- L

B 6 REARMEMMERRLERRBARERFKEREERN OM B

Fig.6 OM morphology of surface wear scar of samples without (a) and with (b—g) different number of different particles on surfaces after

fretting wear: (b—d) soot particles and (e—g) dust particles
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Fig.7 Profiles of surface wear scars of samples without and with different number of different particles on surfaces after fretting wear:

(a) soot particles and (b) dust particles
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Fig.8 SEM micrographs of surface wear scars of samples without (a) and with (b—c) different particles on surfaces after fretting wear
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Fig.10 F.-D curves of samples without (a) and with (b—g) different number of different particles on surfaces during

fretting wear: (b—d) soot particles and (e—g) dust particles
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Fig.11 Friction dissipated energy vs number of cycle curves of samples without and with different number of different particles on surfaces:

(a) soot particles and (b) dust particles
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