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Fig. 1 Metallograph of CuMg0.4 alloy
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Table 1 Chemical composition of CuMg0.4

Mg Fe Mn Ni Sn Cu

0.4 0.003 0.005 0.003 0.029 Bal.
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Fig.2 Schematic diagram of fretting tester
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Fig. 3 Stress distribution of Mindlin contact model™
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Fig. 4 Optical microscope photos of wear scars of CuMg0.4 alloy under different displacement amplitudes (F=60 N):

(a) D=2.5 pm; (b) D=5 pm; (¢) D=20 um; (d) D=50 um
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Fig. 6 F—D-N curves of CuMg0.4 alloy under different test conditions
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Fig. 8 Evolution characteristics of friction coefficient under different running regimes: (a) Definition of friction coefficient;

(b) F=40 N; (c) F=60 N
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Fig. 12 Damage characteristics in GSR (=60 N, D=50 pum)
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Tangential fretting wear behavior of CuMg0.4 alloy

YUAN Xin-lu, ZHANG Xiao-yu, LI Gen, PU Jian, REN Ping-di

(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The tangential fretting wear tests of CuMg0.4 alloy were carried out in this paper. The tangential
fretting running characteristics and damage mechanisms of CuMg0.4 alloy were studied in detail, and the running
condition fretting map (RCFM) and material response fretting map (MRFM) were established. The results show
that the fretting characteristics of CuMg0.4 alloy can be divided into partial slip regime (PSR), mixed slip regime
(MSR) and gross slip regime (GSR). In the PSR, elastic deformation is dominant in the contact center, and only
slightly scratch occurs at the contact edge. In the MSR, severe plastic deformation occurred in the stick zone, and
surface fatigue wear and abrasive wear are dominant in the slip zone. In addition, the crack initiates at the stick-
slip boundary and propagated into the metal matrix. The accumulation of plastic strain in the subsurface promotes
the cracks nucleation here, and these cracks finally extended to the contact surface, resulting in delamination. In
the GSR, the contact surface is covered by the oxidized third-body layer, and the wear mechanism is mainly
adhesive wear in the initial stage, surface fatigue wear and abrasive wear in the stable stage.

Key words: fretting wear; CuMg0.4 alloy; contact state; fretting map
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