F33E 1
20114 2/

E B & ¥ X ¥ %2 R Vol.33 No. 1
JOURNAL OF NATIONAI, UNIVERSITY OF DEFENSE TECHNOLOGY Feb. 2011

X EHS 1001 — 2486(2011)01 - 0109 — 06
SEREFINEMNEEMREHHAR

x BOAXRK,F B

(BFHHEKRS e TRE gahLd e, 3id K 410073)

T BT A R G R LR A A G | R AT T B, SR 0 R G L, AAAE 4 Q0B I [R] B
BBl K8 T RLE A TR AU X B i A5 T BB I R GE1E H IS 1T I RRER A, S T BRAIGEVF i s X
AR (57 G U 5 D, R 1 ) P T ) B S — AR AR AR X 7 B AG IR 5 B 0T i (i B R R — 75 4l 8mm B
TERIBR T A5 5, SR80 T REARRE AR B 2. 8RR I SR 5 Jhy T AR B2 %o AH X o B A U i, 4 e T —
T BEF [ 305 7 I8 e TRy %) T8 B AG I 15555 DDA (9 5 0 , TR R T 30T 12 4 S 30 {5 5 R 2 W L T Ao A
FLR R T e o B AR MR B R R, S AT TR R ) L R SRR L B AR | R TR v R R AR e
TR AT S 4 P L S5 1 i, 5 P2 T A2 S L X S D 19 5K

SR« WL VT S A 5 DU A7 5 R T ) B s S R e s A A 5 ) o
hESFES U292.91  XEARIRAD:A

Research on Speed and Position Detection System of High
Speed Maglev Train

WU Jun, ZHOU Wen-wu , LI Lu
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Speed and position detection system is the basis of propulsion and traction control for high speed maglev train. Compared
with traditional railways, high speed maglev trains have some exclusive problems which can affect system proper working, such as
levitating fluctuation, joint gap of long stator track and contactless reader for absolute position. To reduce detection error of relative
position due to levitating fluctuation, a method utilizing levitation gap to normalize detection output into the one of 8mm levitation gap is
proposed. It is found that it can satisfy the precision requirement of 2. 8°for relative position detection. To reduce detection error of
relative position due to joint gap of track, a switching method between two relative-position detections based on a predictive adaptive filter
was adopted. As a result, it can avoid distortion and satisfy the precision requirement of relative position detection. To solve the problem
of absolute position reader by contactless method, an equivalent model of electro-magnetic induction reader was analyzed. It is found that
the frequency and amplitude of magnetic fields need be increased and the resistor of emit coils need be decreased. As a result, it can
satisfy the absolute position detection requirement.
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Fig.1 Contributions of speed and position detection system
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Fig.2  Structure of relative position sensor
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Fig.3  Output of relative position sensor under different gap
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Fig.4  Outputs of two demodulations
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Fig.5 Coefficients of conversion
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Fig.6  Test of relative position detection
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Fig.7 Influence by track gap
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Fig.8 Choice of self-adaptation filter
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Fig.9 Real output when passing through track gap
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Fig.10  Structure of absolute position reader
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Fig.12  Circuit model and equivalent circuit
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Fig.13  Phase output at startup

350

300

250

200

150H

AR A /(C)

100 H

50

117 18 119 120 121 122 123
B [|] /s

K14 IE R T R AR AR S

Fig.14  Phase output when direction reversion
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Fig.15  Speed output of vehicle
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