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Design of ultrasonic assisted superfinishing grinding system for

inner raceway of miniature bearing
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Abstract: In order to improve the accuracy and service life of mini-bearing in 5G communication base station,
an ultrasonic vibration assisted traditional grinding process of the bearing outer ring raceway is proposed
based on the structural characteristics of mini-bearing outer ring. Through the coordinate transformation and
motion synthesis, the working surface trajectory characteristics of outer ring raceway of vibration grinding
bearing are obtained, and the essential characteristics of vibration high-efficiency grinding are clarified. Then,
the equivalent circuit diagram and frequency equation of the vibration system are established by using the
equivalent circuit method, and the natural mode and harmonic response characteristics of the vibration system
are analyzed by the finite element method. At last, the vibration characteristics test shows that the error rate
of vibration frequency relative to the design frequency is 10%o, and the ultrasonic amplitude is 12.95 ym, and
the processing effect test shows that the roughness and profile tolerance of the machined bearing raceway is
27.17% and 24.1% lower than that of traditional grinding.
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Fig. 1 Ultrasonic assisted super-finishing system
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Fig. 12 Impedance measurement results
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