384 45100 7 I - S Vol. 38 No. 10

2017 410 H Chinese Journal of Scientific Instrument Oct. 2017

KEEFERBENBARAERNIBIEIRESI

ER-CURE STT S 5 S-S 2 A
(1 BT R A Rl 500 TREERE A 230009; 2. PRI T R HLBRINF R 52 4 50
TR L I R AR BT R A% EIK 400054)

AR B AR R IR AL, AR SRR AR AL A 15 AR ) e 5 BT 2 ) TOAR B AR08 R 2 AR AL S B AR
AT AR (A, 4R T S B AN R e MILA Bl Y T L L ER T G s AR ARSI ) T SR AR AR AR IS S A A I i AR
DU S 2R P G AN YT S R IR 25 IO i s, 7E G Aty T B8 1 T — P 3 T 5 3 104 BEL RSO, ( TMR ) A s A 42 A 19 7 10 48] IR FEL ML R A
S BT T . AR AT AL b ARYE AT 2R R BEHE T A BT T BRI R UL B T I M A A A5 T T B0 1R 2 R
HE, ARG S5 AL (D0 A0 A0 1 — A0 4 o U RS B B SR . R M S R R T A S A U EE S S0 M A TR L R RS
ZE M | TR £ v (A KRS 50 8 1 s AR P A RS B T 3 A AR MR T 5 £

KGR AR AR AL 5 B A 5 7 S8 ARG 5 ok BEL S5 5 b ALK

FESES: THT XEKFRIRAG: A ERtrEFR 45 EHK R 470.40

Embedded position detection theory and error analysis for
permanent magnet servo motors

Wang Shuxian', Wu Zhiyi>, Peng Donglin'*, Li Weishi', Peng Kai’

(1. School of Instrumentation Science and Opto-electronics Engineering, Hefei University of Technology, Hefei 230009, China;
2. Engineering Research Center of Mechanical Testing Technology and Equipment, Ministry of Education, Chongqing Key
Laboratory of Time-Grating Sensing and Advanced Testing Technology, Chongqging University of Technology, Chongqing 400054, China)

Abstract: Aiming at the deficiency of high cost and large volume existing in the position sensor of permanent magnet servo motor, as well
as the disadvantage of the computation complexity and the unreliability due to relying on the motor parameters existing in the newly
developed sensorless technology, the time grating displacement sensor research group proposed a method for detecting the motor rotation
position through winding time grating coil. However, because the detection method through winding time grating coil has the shortcomings
of complex signal acquisition, poor measurement stability and increasing error due to the uneven coil winding. On the basis of above,
this paper proposes a new embedded shaft position detection method for permanent magnet servo motor based on tunnel magnetoresistance
(TMR) effect and time grating technology. The position detection principle is analyzed in detail. According to the theoretical deduction
for travelling wave expression, the measurement error characteristics caused by the unequal amplitudes of one and two channel standing
waves are analyzed, which lays a foundation for the detection structure optimization and further improving the measurement accuracy. At
last, the experiment verifies the correctness of the embedded position detection theoretical analysis and the superiority of the proposed
detection method. Compared with the detection method through winding time grating coil, the proposed method improves the
measurement accuracy nearly by three times and improves the stability by five times.
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Fig. 1 The principle block diagram of position detection
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