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Fig. 1 Dynamical property of MR damper
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Fig. 3 General structure of a fuzzy control system
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Fig. 6 Semi-active control experimental system

SEBR Y 40 R G AR R S A TR — S W RIS T T B 0 BT A [ 4 T B AR RO A
SO R GE AT TR AL R ST T A LA X b B 1] AR AR T 0 SR O AR S I I 1) AR A ) s
SR P A R BERBNF 6 o F1 A5 AR 1] IR 0 78 [ A0 B AT e R DRI AR S T2 EERIE S0 A ] 47 a5 1k
TE 7 PR 11 8] A 00 2% B 30T ) D 20, 7 15 A TR st o0 R TR0 1 1 A 1 6 5 3] 4 4 A 1o IR 3 0 11 A A
FART . SOl T A R BE ARG R AR B e R Sl AR B — Ry T SR R R R
1] % 2l AU 1o R 3

AR B F BRAY EE AT A T R B CB R B R P AR AR R | R Ih A IS e A
HA . FRMERZ M T R A 4 RS AT A b T S AT R BT e HRE TR TR BT N B E) .
SRR A 22 1) 3 i — AR S A O L H R VRl 4% 2 A T RS AR TR B R Oy LA A S S AE T M Ok
P A A% 115 3l L 25 A R R R AR L . U BELJE A £ R A A A o R DR R B 2 T i
T 45 42 ] BELJE 4% B0 Dl B HL WAL 9/ AR A IR Bl

AT Ak ZE SR AR - A A = N AR R Herh 1 SR 3 5 A IR A A R T R e L
Ok DN 5 2 R 1) e [ IR BE L 2 M A R A B A R B B B ORI i B AR L 1S



2 SHEAL - WO BLIE B8 34 7 ik 0 5 R 147

A2 5 T3k B8 A2 gt M A5 1) 45 5 Dy 2 o) 45 1) A5 PR 4 S 0L A2 FELJE 38 5 35 i i T2 A% I 8 L B
BAF T A ORI AL R Sh PPN R 48 WO SR SOR .

L4 R AL B Z 8N T - R BTi my 9 100kg, B6 1 BB it o O 80kg, — RN L by Ny
24. 24kN/m, " R ENIEE k, O 12, 12kN/m, BB BAPIAS A B, 23501 g 42 0 R e 1] B2 1) 2 1) 5z
gy H g2 AN & 7 B

BT A 4R B sl o 07 18 O x:
mx + oo — )+ h(x — )+ ko = F()— U 6 _T
meas + o (xe — x1) + ke (y — x2) = UCp) ks [t (AU

A o GG AEBLIE 83 BRI B BELJE 5 U Co) Sy 1 i 722 BHLJE 4% 19 ] 22 B JE

15 FCo R a3 4L m B0 1 . 248 2% i A2 B g i s AL Y m1 x_lT
B BRI 154 H 8 T R 2. 36 Hz. e 1A 0 R 5 i 51 T
B 1 9 50 A ke 1FO

3.2 EHERS 7

S T R T B S S 9 ER L F R T T DSP AR i g
B A%, DSP ARSI GE BT, e R KIS TR RS BT EWALMN e
(S E . Pl R G5 B oRE R G B8 AT A = s i, 4 Tie 7 Mechanical model of
& 8 . the vehicle system

F ) 2 G0 00 T TR Ay« 30 o 0 A S SR 38 TR 0 1 355, 2 o T 2 A
Sk TS ) S A 5, 5ol o - e e e 1, 7 B DSP S A O A/D RESR SO (E S, AL FR R
AR SR 852 ) 50 S 135 5 A 20 2 S 4538 B o ol A S R A o R VAR I e PR A e o TR o
W B ) A A L 8, 6 ) R S B T B

J— - I }

1 ME - 1 '__ - - |

| | wmE SR il_ AD DS WEBSE &

e e e i i ik I

R — . %

I WiTit - !

=Tk HEEHED | BEHES == : Dvdy :

Ippppepepti - Syl

I B T

I =S I
MEEEREE | AT AR - w HEHL

i_ S v _:L

B8 SR R S A
Fig. 8 Structure of the semi-active control system
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Tab.2 Comparison of the three control strategies” damping effects
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Experimental Study on the Semi-Active Control
Strategies of Magnetorheological Damper

ZONG Lu-hang', CHEN Xian-min', GUO Chao-yang', LI Jian-feng®,
XUE Qun®, FENG Jiang-hua’, GONG Xing-long"
(1. Department of Modern Mechanics, University of Science & Technology of China, Hefei 230027, China;

2. Zhuzhou Electric Locomotive Research Institute, Hunan 412001, China)

Abstract: Because Magnetorheological damper (MR damper) is a highly nonlinear device, how to build
the corresponding control system is the key to semi-active control problems. In this paper, a dynamic
property model of MR damper was built by using an improved Bingham model. According to the
skyhook on-off control strategy., the skyhook continuous control strategy and the fuzzy control
strategy. the relationship from the velocity response to the MR damper’ s control current was
determined respectively. A semi-active control system was also manufactured. Semi-active control
experiments were carried out on a simplified vehicle platform with two DOF. The damping effects of
the three control strategies were compared and analyzed. Experimental results show that, in the low
frequency range of 1. 3Hz~2. 0Hz, the best damping effect of the on-off control strategy is 15.1%,
the best damping effect of the continuous control strategy is 14. 9%, and the best damping effect of
the fuzzy control strategy is 20. 1%. The results indicate that the vibration of the car body is reduced
greatly under the three control strategies. among which the fuzzy control strategy has the best
damping effect.

Keywords: MR damper; sky-hook; on/off control; continuous control; fuzzy control



