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Design of Self-bearing Slice PM M otor with lnner Rotor

ZHU Xno-chun', XU Long-xang’

(L College of Automation Engineering, N anjing U niversity of A eronautics and A stronautics, N anjing 210016, China; 2 College of M echanical &

Electrical Engineering, N anjing U niversity of A eronautics and A stronautics,N anjing 210016, China)

Abstract The design of a new type of self-bearing slice PM motor is analysed Based on the basic princp le and theory of self-bearing

motor and traditbnal PM motor, thispapermake a comparison betw een some different kinds of rotor structure by probing into their

flux distribution, then an optimized rotor structure is proposed Due to its unique structure, self-bearing slice motor w ith inner-

rotor is very different from traditonal PM motor as far as its function theory, analysis, design aswell as its great potentiality for

app lication is concerned The function theory and control technique of self-bearing slice PM motor with inner rotor is also

expatiated in this paper

Key words: self-bearing motor;magnetic levitation; PM synchronousmotor; rotor designing
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Study on automation detection system of rotor displacement of

self-sensing magnetic bearing

WANG Jun', XU Long-xiang’
1. Coll of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Coll of Mech Elec,Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract: A method of automatically detecting rotor position of self-sensing magnetic bearing is studied, in this
method , no special displacement sensors are used. Because the winding inductance is the function of the rotor
displacement , the winding voltage is also the function of the displacement. A high frequency signal as the testing
signal of the displacement is injected into the input of linear power amplifier. Through the resonance circuit, the
output voltage contains the information of the displacement,then this signal is transformed to the voltage signal,
which is proportional to the rotor displacement by full wave rectification circuit and low pass circuit. This signal is

put into a PID controller and power amplifier to realize the closed loop for the rotor displacement. Finally the

experiment proves the feasibility of this method.

Key words: magnetic bearing; self-sensing; position automatic detection
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FESHES. TP212 X ERFRIREE: A

Study on differential transformer displacement sensors

for active magnetic bearings
YANG Chao-ying' , XU Long-xiang’
(1. Coll of Automation Engin, Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China;
2. Coll of Mech & Elct Engin, Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract: The differential transformer displacement sensor applying in active magnetic bearings is designed.

Based on the principle and characteristic of active magnetic bearing, the improved project in structure for the
sensor is presented. The linear variable differential transformer ( LVDT) signal conditioner AD598 is used as

measuring circuit for the sensor. The experiment concludes that the designed sensor has preferable performance:

the linearity is + 1. 25 % and sensitivity is 23. 77 mV/pm in the measuring range of —0.35 ~0.35 mm. It is

suitable to active magnetic bearing.-

Key words: contact-less; displacement sensor; active magnetic bearing; measuring circuit
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