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Dynamic Measurement System Design for
Vertical Irregularity of High Speed Maglev
Track

WU Jun, TANG Junyuan , HONG Xiaobo
(College of Intelligence Science and Engineering, National University
of Defense Technology, Changsha 410073, China)

Abstract: Based on the principle of inertia reference method,
a kind of dynamic measurement system assembled on a vehicle
was proposed to realize the measurement for the vertical
irregularity of high speed maglev track. It is verified that the
system can meet the requirements of measurement error
within 0. 2 mm. As the detection surface was the cogging
structure type of long stator of synchronous machine, an
“ cogging
As a result, it can reduce the measurement fluctuate

effective algorithm was put forward to reduce
effect”.
within =5 mm which is caused by the cogging structure.
Finally, according to the requirement of measurement, the
selections of related sensors in the system were analyzed and
the preliminary consideration of platform design was

discussed.
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Fig.1 Structure of track function parts
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Fig.2 Relationship between vehicle and track of high

speed maglev
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Fig.3 Composition of measurement system
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Fig.4 Model of inertia reference method
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Fig.5 Measured data of displacement and acceleration
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Fig.6 Calculation results of track irregularity
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Fig.7 Cogging structure of stator surface
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Fig.8 Flow chart of algorithm for “cogging effect”

reduction

9 B8 UE Bk A A R, M A Matlab Bf4% 2
mn SRAF: (7] 6 A S AR B 24 R TR » S 9a B



Ho5H

R IR, HEBFHOEE N A PR BRI R BT 629

HApfgmRF420 20 mm FEEBE L. 3 m
—8, p 9 8,1 F b iR Rk 44 A T R 90 HEA T A
RESCH L A T, 25 R 1 R M TN BE LA B A A
[ 4R 30 VR IR 4552 S0 O AL B - T HoRs 8 Y
S, FEBAR RO P BN ME Y 0 FpifEZEN 2 mm’
R IEZS AT BEALEL, A 1&l 9c Frzn. i 9d frzs .
AREA R , KBS TE (20 +5) mm AEEN. X
A A e — A7 T A I R 3 P X B T A
R TIT R T L— R e L RSHE R BB
5 B 55 “ ARl SO A H AY.

£ 50 £ S0
E40 E 40t
2530 {*'j‘ 'A%l’l 2530-
E20 Z20F
10 Bl—
0 100 200 300 0 100 200 300
KPR B EE B/ mm KB FHIERE/mm
a Wil T IS BIE b IR LR
£ 50 £ 50
E40 E40
*ﬁé 30 E& 30
20 £ 20 A S
10 g
0 100 200 300 0 100 200 300
KRB R B/ mm KPR BN /mm
c BINTHMGEEIE d BT g A B R

9 GREMELESER
Fig.9 Results of processed cogging data
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Fig.10 Electromagnet module
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Fig.11 Structure of mechanical platform
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Fig.12 Layout of relevant parts
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