S 4%

38 % S % x£ ¥ M Vol. 38 No. 5
2017 4£5 H Chinese Journal of Scientific Instrument May. 2017

W R E R AR BB FT 5

R,k oA, % B, g’
(LR TAYMA a0 10008452, JLst 1200 TAE A BRSHEAR  dLst 100041)
T 0 A 1 R X A ) SRS A U B T R SRS L 5 A T R A A L, SR A P
SKUETE, BATER YR H R RE T R U S SR S S B AT, WS T B AL R R U A TR B
BRITA Y 35t £ OB T A5 RS Sk BT B, R T UL . BRI AL e s b s P S0 T 15 56 I T XS R B 1Y
FEREII L, 45 522 2% IR AT BRI 10 8 A0 SR AR AT 1) X- B4 B o M A% S ol o P T 2 st st R 5% 7119
PR AGI, SEBL T Fas R, IF ELFEHGAS] T 12 000 o/min,
SCHTR ;) R 5 HRL IR R IR s A FRIE AT 5 B R
FES RS TP212.12 TH822 XHRARIRAD: A ExfREFER S ERAD: 460.4020

Research on transverse flux radial displacement sensor

Xue Lianxiao', Zhang Kai', Xu Yang', Liu Zheming’

(1. Department of Engineering Physics, Tsinghua University, Betjing 100084, China;
2. Bejjing Bogongxingye Engineering Consulting Co. Lid, Beijing 100041, China)

Abstract : The transverse flux sensor (TFS) is a new type of sensor designed for rotor radial displacement measurement. Compared with
conventional eddy current or inductive sensors, relying on its unique probe design, TFS has the advantages of high cost-efficiency, high
accuracy, high sensitivity and ultra-compact structure. Through theoretical analysis, the factors influencing the sensitivity of the sensor
are researched. With establishing the finite element model, the key points of the sensor probe PCB design are clarified with simulation,
and then the design rules applied to TFS are summarized according to the simulation results. The experiment circuit was designed and
optimized, the experiment platform was built, and the performance test of the sensor was completed. Experiment results show that the
sensor has good sensitivity, linearity and very low X-Y coupling. The TFS was successfully applied to the rotor displacement measurement
of an active magnetic bearing system, and a stable levitation at 12 000 r/min was achieved.

Keywords : transverse flux; eddy current sensor; finite element analysis; active magnetic bearing
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Fig.1 Schematic diagram of transverse flux sensor
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Fig.2 lustration of the position detection principle
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Fig.3 The equivalent circuit of transverse flux sensor
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Fig.4 Schematic diagram of the simulation model
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Table 2 The optimized sensor model parameters
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Fig.6  Experimental platform
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