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Table 1 Characteristics of selected materials
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Material Tesistivity Tensile Resistance temperature Density/ Linear
ateria
p(20°)/(10°4Q-m) strength/MPa coefficient, ag/C ™! (grem™) expansivity
Copper ball 6.5 335-370 0.00393(20 C) 8.5 20.6
Nickel 6.84 400-500 0.0069(0—100 C) 8.9 13.5
Red copper 1.678 200—-220 0.00393(20 C) 8.96 16.6
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Fig. 2 Schematic diagrams of experimental device: (a) ECR fretting test system (1—Piezoelectric ceramic actuator; 2—Upper
fixture; 3—Force transducer; 4—Flat sample; 5—Ball sample; 6—Precision lead screw; 7—Displacement sensor); (b) Electrical
contact schematic diagram; (c) Operating principle of fretting equipment and resistance measurement mechaism; (d) Size of upper

and lower sample
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Fig. 7 Fretting sliding condition (FSC) and statistical resistance: (a) Ni, 7=RT; (b) Cu, T=RT; (¢) Ni, =100 C; (d) Cu, 7=100 C;
(¢) Ni, 7=200 C; (f) Cu, 7=200 C; () Ni, 7=300 C; (h) Cu, =300 C
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electroless nickel-phosphorus substrate and its high-temperature

Effect of elevated temperature on fretting wear of nickel and
copper under electric contact

LIU Xin-long, CAI Zhen-bing, LIU Shan-bang, PENG Jin-fang, ZHU Min-hao

(Tribology Research Institute, Traction Powder State Key Laboratory,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The fretting wear behavior of two typical materials (nickel and red copper) and contacts at elevated
temperatures (from RT to 300 ‘C) and normal loads (10 N) is addressed. The morphology and wear surface was analyzed
by 3D profile and SEM. The results show that elevated temperature significantly affected the contact resistance. At room
temperature (RT), electrical contact resistance (ECR) remains stable of two materials for several thousand fretting cycles.
With the increase of temperature (from RT to 100 “C), the ECR of red copper seems stable under elevated temperature,
while the ECR of nickel is easily affected by elevated temperature. The ECR of two contacts rises sharply under 300 C.
Oxide debris accumulation at the contact areas is the key of rising and fluctuating ECR under electrical contact fretting
wear.

Key words: fretting; contact resistance; contact spot; temperature; electric contact
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