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Research of Semi-active Damper Control

DAI Ren-de', QIAN Hua', ZHAO Chang-long?, LI Hai-tao?, CUI Zhi-guo’

(1. Technology Center, Zhuzhou CSR Time Electric Co.,Ltd.,Zhuzhou, Hunan 412001, China; 2. National Engineering L aboratory for
System Integration of High-speed Train(South), CSR Qingdao Sifang Locomotiveand Roalling Stock Co., Ltd., Qingdao, Shandong 266111, China)

Abstract: According to theoretical research and product development for railway vehicle semi-active damper, method to get frequency
and amplitude of vibration velocity with vibration acceleration was proposed. Based on fuzzy neural network control strategy, damping
parameters adjustable for semi-active damper control was achieved, which adapt all kinds of railway conditions and running speeds to fulfill
the demand of speed up and comfortable quality.

Key words: semi-active damper; parameter set; fuzzy neura network control, damper control

%k X
A A K:
SCEREH B 88
_| He ) 48 I_
[ X” ]
KI

2011-11-23 2012-04-26 X,
“ ” 2009BAG12A02 1



2012

Xc Xc-Xb
Fs Csky
Fr Fr:Fs
X, XX
X, X-X, 0 F=Cy Fy X, X,
Fh
X, X-X, < 0 F=0
2
0.1~2Hz
2 0.1 10Hz
0.2 5Hz 3
1Hz
20 N T
% 1 CiSoft 7\
g O -
S _10 ! 3 H:
E _30f o C2M
S -40
> _50»
o 10° 10
Bi%/Hz
2
34 —

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

02 2Hz
0.2 5Hz
- 0.07
= 00 i
2 0.05
.5 o.ﬂ‘
® 0.03
ﬁ 0.02
& 0.01 n ]f\
U J 1T~
0 5 10 15 20 25 30
B /Hz
3
3
3.1
CPU
PC
4
TG, BN,
B, EERE OIS
SltiiEs
AR
TEHIFXH PR L S
BEH I 25 REHOT AR 1
BTN AR E
Rk E P
R PR
ik
[ B i |
4
3.2
2 2

http://www.cnki.net




x(1) & _LX(W)
jw

J"x(x)dr o Lxw)
0 jw

3.3

22N

UL B 25 R %

RAARB ML
i
AR 3 3 B ATD# A5
|
I3 BEB 53 A
|
8 Lk A 6

(RAREIE mawrmn|  wsorwn— JKSEL |

SR 2 BoSURHL AN S BoSUR L

| 1

A 24 i 38R B R 2 i 4 38R B
W 2 AR L W25 A2

|

|
KRBT ¥k RABUICF )ik
FHUNIEL FHUIL2

| |
WA ARHEF, B WALREC, 1
Kb KA

BELJE Jriith —I

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1 1. _ 2. _ 2. _ _
Xi=e; X=ey Xy=€; X;=en LTV

€

€2

BP

€

http://www.cnki.net

€

— 35 —



2012

6
= uR | uxmen PR oaep| smwe  smam == ;
- e o 'y |44 aja) Okl @ »|a
fi - -
E -UE
o Sk
BUE b
S
i WE
— N
i S
S i —
- S00
i
HEC
k5 R
B
S
;l SH: 4Nz 2Nz 1.3Hx 1Mz O.7Hz O.SKz 0 33K:0 25Mz 0. 2H: \\ ﬁg
awe|0 @ O 08B 0O @ R
e aeE | 1 P © % % 10
AEid EAS | EERer EESO3 RS ERSS| | e C RS-
71 ® T @ E E @ ®E =@ 2 i O
S 9-25/14:42 9-25/14:43 9-25/14:48 9-25/14:54 9-25/15:01 9-25/15:02 9-25/15:03 W}gzwﬁaxs:m 9-25/15:10 Lot | ' m:\:\rm—/n’
f# Boe B B H 0 B0 o R e Coomn
Ht sk 5 s »
HEIC R 1 HETanE
.
5 'S [Fe—mEn
1.6
*IA
CRH380AL B2
glm
0.8
5 0.6
200 250 300 350 400 450
- HEHE/km « b
8
—8—FFIER
440 km/h :Z — -
]-5 —a— 4T E)
J‘E .
1.4
380 km/h § .5
i 1.2
&0
40~440 km/h 0.9
0.8
0.7
0
380 km/h =
24
22
8~ 10 2.0
1.8
200 km/h §1.6
1.4
4.14% gu
40 km/h 1.0
0.8
6.01% 200 250 300 350 400 450
B /km « b
29.04%
° 10 43

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net




4 6 K
3 MPa 3
6K
16.2/ 17.1/ 23.6/ 39.8/
27.0 28.5 39.3 57.1
13.69/ 22.4/ 10.4/ 24.5/
22.8 37.3 17.3 40.8
22.9/ 19.5/ 1 6K
32.6 28.7 J. 2005(2) 67-68
11.51/ 11.6/ 2 209
19.2 19.3 J 2004(9) 39-40
3 SSs
70 70 70 70 70 70 3 2007(1) 71-72
259 1.88 1.78 2.15 1.23 2.44 4 M
/ 1999
6K-017 5 CW200K
5 000 t R 2008.
6
5 J 2008(1) 28-36
7 .
ANSYS 2003 3(4) 334-337
36 CRH380AL
40~440 km/h
380 km/h
200 km/h 32.50%
160 km/h
29.27%
11 330 km/h
0~10 Hz
'Mm 1 D .
................... . 2006,
2 . J.
11 ¥=330 km/h 2008 7 .
3 J. 2004

— 43 —



