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Study on Non-Contact Power Transmission Characteristic

Parameters of Electrical Signals in Ultrasonic Grinding

ZHOU Lian

(School of Mechanical Engineering,Suzhou University of Science and Technology , Suzhou, Jiangsu 215009 , China )

Abstract; Aiming at improving the efficiency in the non-contact power transmission system of ultrasonic grinding system,

an induction model of electrical signal non-contact power transmission device was established. The equation of

transmission efficiency and total input impedance of the non-contact transmission power device of the electrical signals in

ultrasonic system were derived. The influence of distributed capacitance and coil self-inductance on power transmission

efficiency and output impedance were theoretically analyzed. The experimental results show that the transmission

efficiency can be improved to obtain the maximum effective power by changing the structure of the coil winding and

adjusting the gap of the porcelain tank.

Keywords: electrical signal non-contact transmission device; transmission efficiency; self-inductance; distributed

capacitance
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Figure 4 Resonance matching model
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Figure 5 Experimental device
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Table 1  Ulirasonic oscillator design parameters
WIRBR F /kHz WA Co/nF EHASHHL R, /Q
21.779 5.485 58.048

A2 BRETIEEMEREEMLLRK
Table 2 Electrical signal non-contact transmission

device related parameters

WEE  NREE mE

SMEE AMEE

R,/Q R,/7Q
#&/mm J&/mm £/mm J&/mm mm
40 2 20 3.5 10 0.464  0.459
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Figure 6 Effect of porcelain gap clearance on
characteristic parameters of non-contact
transmission device for electrical signals
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Figure 7 Influence of the characteristic

parameters of electrical signal non-contact

transmission device on reactance
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Figure 8 Influence of characteristic parameters of

electrical signal non-contact transmission
device on transmission efficiency
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Figure 9  Testing platform
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Figure 10  Electrical signal non-contact
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