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Magnetic Flux Leakage Testing Method of Bearing Roller
Micro-cracks Based on TMR

LIU Bo-cheng TANG Jian WANG Rong-biao YE Wen-chao KANG Yi-hua
( Huazhong University of Science and Technology National Engineering Research Center for Digital Manufacturing Equipment
Wuhan 430074 China)

Abstract: The surface quality of the bearing roller directly affects the accuracy performance and service life of the bearing.In
order to realize the high-speed and high-precision digital non-destructive testing of rollers a method of magnetic flux leakage de—
tection for roller cracks based on tunnel magnetoresistance ( TMR) sensing was proposed.Finite element simulation analyzed the
optimal magnetizing current and the magnitude of the leakage magnetic field corresponding to different crack depths.In order to
solve the problems of insufficient range signal distortion and increased magnetic noise of high-sensitivity TMR sensors under
strong background magnetic fields a TMR array differential probe based on bias magnetic field adjustment was designed and the
experiment verifies the effectiveness of the probe to detect the magnetic field leakage of micro-eracks.
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