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Effect
Performance of Electro-pneumatic Brake

of Energy Fluctuation Law on

YING Zhiding, GAO Weikang, GAO Liqun
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract: In the electro-pneumatic breaking system, the
dynamic performance of the electro-pneumatic brake solenoid
valve directly determines the train safety. To improve the
sensitivity and reliability, the solenoid valve armature
clearance, coil turns, spring preload and other major
structural parameters were adjusted based on the law of
electromagnetic wave energy flow fluctuation and its influence
on the dynamic characteristics of valve during action process.
The dynamic electromagnetic field range of changes was
controlled, and the performance parameters were optimized.
It is found that the electromagnetic field energy output was
reduced and the operating temperature rising velocity was
decreased.

Key words: train braking; solenoid valve; dynamic analysis;

simulation and optimization

FRL 2 0 P v e B R £ 20 - AT SR T BN T 8
B 2 B 23 i 3l R GO AR B A B R guE

ks H . 2017—-01-07
EEWH.: Bl ARRAE S (17ZR1432000)

VLA PR S B R A 4 B 9 S B O IR == R 3
77, SERLR A S . R e ) R A LA R KT
BRI PR RERR E MR il 2h R E R I E
B AR,

BRI B Il 7= FL 2 il 3l oL R A BE SE 4 T L
R, R EBUE AR . DIER Mk 2R A
s ) ol ik L O R /N M 2 T 5 12 R 3ok PR L w6 e
LAR fei Fi B P 0 760 S o P .

VL B AR DA R 3 e R R 47 96 ) Sfe AR, T
RN RSB REREERETEA R, &
1] P T R P O A PR R RE R R AL, A AL BE
6t A AR AR P PRORUE , YR P R .

(=Rt b 2R A R A i E R
V=R EiEe s

RS T S F R IR AR S AN 1 B, Lk
I VR R P T S RN R S B R TR SRR A
AT B B U R B0 B, AT FT 0T — RE TR
J 3 25 505 2 4 P W el B, 5 B 3 i ) HE B0 R 1Y
B R SRR T [ s

W5 e 57 BE T B S LA B2 0, R AR 4% e 7 L
PR RERIER T ST LR,
e L RS Bl A e MR G P A A ey B L g
IR H 240, AR T R A BT 2 el T L SO U
SHBGE RO S50 e T 37 B R B 2 B LA B T 27 1)
FRZMA 2, S K 5 v ) AR S L ) B
7 18] » DA 5 755 B T 13 B/ N BRES 2 [] ER wbl , 9 20
AT B VEL TG BB ) L 1 o e R R A AR A Y
ALSH.

SR T VR PR Oy AR LN I 2 R, SR e
T RN Y 3 25 5 AR F T 3 1) 4R TR R 20 O AL AL
LT B IO R B E B AR L W 1 L R

Hfh. M2 T 1964—), B, RIS, TR, TEHSE T MO E SR SRR HUE E 3. E-mail: yingzhiding@tongji. edu. cn
EREE . BEMA994—), &, W4, FEWRF M APLEERH 1. E-mail: 18817870132@163. com



EH

BT .55 BV e AU iy 2 1 2l v PR BR B 2 i 1051

G PIAE Z AT S O A ImIE SR

1—BhR Ik 2—AV ShES R 3 — B 4 — B R A
SR s 6— kA s T—HV hEk S
1 HIZh Rk

Fig.1 Overall structure of brake solenoid valve
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Fig.2 Two-dimensional model of solenoid valve
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Fig.3 Variation of electromagnetic valve internal

magnetic field with time
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Fig.4 Effect of armature gap on solenoid response time
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Fig.5 Effect of initial clearance value of different

armatures on force of moving core
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Fig.6 Effect of number of coil turns on response

time of solenoid valve opening

35+ Mgt FETF
ol B 5 5
. 1 600
2 E:
o 207 1000
¥ 150 800
£ ol 600

400

®
5

o 1 2 3 4 5 6

0 J37 B[] /s
B 7 ARZBEBRHEXSHEEZARMAE
Fig.7 Effect of number of coil turns on

force of moving core
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Fig.8 Effect of preload value of spring on

force of moving core
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Fig.9 Effect of spring preload on response

time of solenoid valve
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Tab.1 Range of optimization of parameters
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Tab.2 Optimization results of valve parameters
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Tab.3 Comparison of solenoid response time

before and after optimization ms
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