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Fig.1 Frictional-electromagnetic

compound disc brake

sound-vibration test bench
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Fig.2 Frictional-electromagnetic compound disc brake
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Fig. 3 The incidence of braking friction noise under different

working conditions
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Fig.4 Curves of different parameters with magnetic induction
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Fig.6 Worn surface morphology of magnetic conductive

organic friction pads under different magnetic fields
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Experimental analysis on alternating magnetic field to suppress friction
noise of brake

BAO Jiusheng, DONG Hui-li, YIN Yan, GUO Chao-xun, ZHAO Shao-di, Al Jun-wei
(School of Mechatronic Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Brake friction noise is widespread, which affects the driving comfort of car and causes urban noise pollution. Magnetic
field tribology research shows that the magnetic field has a positive effect on the stability of friction and reducing wear. Therefore,
the magnetic field can be considered to suppress friction noise. Based on the friction-magnetic composite disc brake and simulated
brake test bench, the nonlinear mapping relationships between different magnetic field parameters, brake friction noise, friction and
wear behavior are analyzed, and the mechanism of restraining brake friction noise by alternating magnetic field is discussed. The re-
sults show that the magnetic field can obviously suppress the generation of brake friction noise and the change of magnetic induction
intensity has a more obvious effect on noise reduction; the low frequency magnetic field has a better effect on suppressing noise,
however too high the magnetic field frequency may increase the noise. The Magnetic field has the mechanism of stabilizing friction
and noise reduction, lubrication and noise reduction, and magnetostriction. The fundamental reason is to improve the interface fric-
tion and wear characteristics, then increase the proportion of oxidation wear. The abrasive debris is refined and acts as a solid lubri-
cant. The friction interface tends to be stable to achieve the effect of noise reduction. The research results explain the occurrence
rule and suppression mechanism of brake friction noise under the action of magnetic field, which can lay a theoretical foundation for

the future use of magnetic field to control brake friction noise pollution.
Key words: noise reduction; disk brake; friction noise; magnetic induction intensity ; magnetic field frequency
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