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On-Line Rotational Speed Measurement of Rolling Bearing Cage Based on

Ultrasonic Measurement with Spectrum Refinement
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Abstract: Aiming at the problems of noise suppression and high-speed measurement accuracy in
the on-line measurement of the rotational speed of rolling bearing cage under actual working
conditions, a method for measuring the rotational speed of rolling bearing cage based on the
ultrasonic measurement with spectrum refinement is proposed. The influence of time-domain
noise on the ultrasonic echo pulse signal is suppressed by introducing autocorrelation analysis and
FFT transform. The CZT spectrum refining algorithm is used to improve the calculation accuracy
of the passing frequency of the roller, so as to improve the calculation accuracy of the bearing
cage’s rotational speed. Experimental results of high-speed rolling bearing at 28 000 r/min show
that this method can effectively overcome the influence of noise under actual working conditions,
and achieve accurate measurement of high rotational speed under speed fluctuation with a

measurement error less than 0. 1%.
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