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Experimental Study on Corrugated Wear of a Sliding Surface
Caused by Frictional Self — excited Vibration

HU Wen - ping'* , WANG Ping”, CHEN Guang — xiong' ,ZHU Min — hao'
(1. State Key Laboratory of Traction Power, Tribology Research Institute,
Southwesst Jiaotong University, Chengdu 610031, China
2. School of Mechanical Engineering, Jingchu University of Technology, Jingmen 448000, China)

Abstract: A series of experimental tests were conducted on a pin — on — disc tester to study the effect of frictional self —
excited vibration on evolution of the scar profile. A laser displacement sensor was used to measure the profile size of the
scars. An accelerometer was used to measure vibration of the pin specimen. The test results show that a sustained frictional
self — excited vibration easily occurred when a metal specimen rub against another metal specimen under dry friction. When
the sliding lasted for a certain time, corrugated wear was generated on the sliding surface of the disc specimen. Fatigue wear
was a main wear mechanism of corrugation. The wavelength of corrugated wear was approximately equal to the sliding speed
multiplied by the period time of the friction — induced vibration. Therefore, it is concluded that the corrugated wear of disc
specimens was attributed to the frictional self — excited vibration occurring in the sliding process.
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Fig.1 Schematic illustration of the pin —on — disc tester
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Fig.2 Wear scar of the disc specimen
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Fig.3  Profile curves of the worn scars of the disc specimens under different test conditions
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Fig.5 Evolution of friction — induced vibration of the pin specimen with time
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Fig.6  Vibration waveforms of the pin specimen under different test conditions
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Fig.7 Zoom — FFT analysis of frictional vibrations under different test conditions
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Fig.8 Power spectrum analysis of friction — induced vibrations under different test conditions
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