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Influence of Ultrasonic Vibration on Friction and Wear Properties
of GCr15/45 Steel Frictional Pairs Under Oil Lubrication

YANG Shan-lin, ZANG Yan, QIAO Yu-lin, DONG Xin-yu
(Science and Technology on Remanufacturing Laboratory, Academy of Force Engineering, Beijing 100072)

Abstract: The effect of ultrasonic vibration on friction and wear properties of GCr15/45 steel frictional pairs under oil
lubrication was studied by ultrasonic vibration friction and wear tester . And the mechanism of friction and wear of sam-
ples under ultrasonic vibration was discussed. The experiment results showed that, the ultrasonic vibration could influ-
ence the friction reduction and anti—wear properties of frictional pairs due to it could reduce the stress between friction
pairs and destroy the oil film on the surface of samples. The ultrasonic vibration could obviously improve the antifriction
and wear resistance behavior of GCr15/45 friction pairs when the load was 40 N, and the friction coefficient and wear vol-
ume 10% and 49% lower than it attained without ultrasonic vibration. Though the friction and wear mechanism of fric-
tion pairs was still abrasive wearing under ultrasonic vibration, the degree of abrasive wearing was abated by ultrasonic
vibration.
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Fig. 1 The principles of friction and wear experiment un-

der ultrasonic vibration
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Fig. 2 The effect of ultrasonic vibration on friction coeffi-
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Fig. 3 The effect of ultrasonic vibration on wear volume

of GCrl15/45 steel frictional pairs under oil lubrication

and different loads
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Fig. 4 SEM micrographs of 45 steel friction pairs under 40N with or without ultrasonic vibration
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Fig. 5 3d shape of the surface of 45 steel friction pairs under 40 N with or without ultrasonic vibration
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Fig. 6 The force state of the surface of friction pairs un-

der ultrasonic vibration
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