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EXPERIMENTAL STUDY OF THE DYNAMIC CHARACTERISTICS OF
SHEAR-VALVE MODE MRF DAMPER
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Abstract: The structure and principle of shear-valve mode Magnetorheological fluid (MRF) damper are
introduced in this paper. According to the flat-panel model, the damping force calculation formula of MRF
damper is obtained. The dynamical characteristics of MRF damper such as damping force, displacement, velocity,
frequency and electric current are studied experimentally. Results show that damping force of shear-valve MRF
damper increases non-linearly with the increase of control electric current. And the adjustable coefficient & can be
modified continually against the current. Under the same amplitude, coefficient k& decreases with the increase of
vibrating frequency, and the damping force increases with the frequency. The present work lays down a
foundation for its application in the semi—active vibration control of vehicle suspension systems.
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Fig.1 Sketch of shear-valve damper

BELJE &% U I e T L AR, I ZE IR B 5k
AR I I BER S, WA AE B OB
TAE, WIEAE TARGLNAEE R Bz, WWAENT
10 2k Pl 75 LA R 2 72 A S 375 2 18] £ 1] 5T A
PRI FE AR AR I o IS FEARN T RLAR K
AAXIE S, B RER A BOE A AU L A i 2
)T BT, B B RTIPIRES T, LA
PAABER AR E R PSS 5, R & A B A A 5%
s AN WIS, WERAR WO R ) A (AT A4
AR R AR R P SR MR S vy, WA AU Bl R
JyBEhN, RPN FAT € S RN 77 (2R ABL T i A
AMFR, ] S BUAAT > OA ) SC R AT A -

du du
T=Ty(H)Sgn(a)+77‘(a) (1
ADF, ¢ REGRASEKIBINT); 7, (H) AL
W%E%%Wﬁ;nﬁﬁ%%%ﬁﬁﬁr%%ﬁﬁ

BRRE, AT IR PE S BI85
Wy, SAR, BRI A MRF 0
RiJy, AP R, TR RS ]
For, (H) SREHREAT, BB S 1 AT
A5t BTLA, B T e R AT

S kPR ST £5 00, — Iy T B AL
AhBE, T RGO P A TR RS, B
e, DRI Ve B I3 Sk SR, IR
BRLABL AN FE 7 ) A8 TR UL EH P4 T 5
Ha, — 7T AT R AT B S S — TG
S 3 S P SR G R, SR R A
U, TR b E .
3 wmZFEEREE NITEIRE

e ) R BELJGL 5 0 G T 0, AR 2
LS IERIBE A RN, (U8 1~2mm, M0 6 S
A DL SE A L AL 3, DT
LTI 2 R PR

b
)
i

— uyt)

K2 BYY)iR R e skt e vk A
Fig.2 Calculating model of damping force of shear-valve
damper
FRHf B 07) o B BHL 2 8 P 45 R A0 A g B w1,
Wd R AR WAL LB 2 A ) 32 30 T8 5T L3 DAy 19 o 15
OISR IR —J5 i, WS ZEST ISR — 0] ) R A
W LTI o0 vy, AR JE A P ks N AR I ) 22
2% . ) 2 A A0 U A VBT e 2 AL I A v O ZE )
i, PR I 22 W s B A RS (Poiseuille) s
7, BT ELAR S I ZEZ R A RE S, s
EFAZ N AT ) 55—, B BTDIR S, B4
PRFFALB) (Couette) s LA, BYU) I X Rk 722 B JE 25
RS FRIRELIE Dy thBELJE ) Fy M F B B
T ETYAE), LR ST AR



BT 1R AR AR BHJE A 3 AR PE SR 5T 13

F,=LaDr=LaDry + L’ZJ“ u(t) ©)
b0 I R 2= 12y P S N S [ B = B/ WS

F,(t)=4P- A,

12914, 3)

3Lz,
3 A ,u(?) +TAP sgnfu(t)]

tHX(2) (3) B a1 x0(4) 55 U 1) Lk v A2 BH
Je e Jy it 5 A .

12nLA4>
F(t) = ’7f LD g
7Dh h

4

3L4,
+ P +L7D |z, sgnfu(1)]

K@ 4, i IESZ 2 s I3 I RO s () ik 26
LR ARRAE; D Wi FENI AR d RLIARE
J5, LG ZERIARRE; b R B(TAR D) 7
FEGAR B TIAEE o

123 2 (4) AT LU H BT U i R A4 B i Bl
JESIATLLEAE MR, Ferb S — TS AR 1 8l TRk
ARIEAT R, HEAS S IR 32 M 3 P ARG IR
FIRRZ REYERLE g, 3 30U A s Al B B )
K, WIRRZAPECI)E ). ARG 48 i n]
VBB 7, B T Rk A% BELJE 2 e ok (0 A2 s o
JZE BELJE 75 5 Rt BELJE 0 22 By BELJE 7 Al i 4 &%
K, BT SO AR R e as BT AR H kel
(4), WA R ARk SN

2

34 12914
k= (=2 4 Dy (e LDy
h n3 h

X ®)
7Dh 7,

2

3LAP /1277LAP B
~ u, =

477Apum

h Dh?
G u,, LB JE #5352 5 GLAA IR S5 RAHRT L
XF(5) F & TR AN HEAT o0 M, TR T
NERJLA Paes, iz, K041 kPa 2 )L+kPa, it
PL(S) 7 i KT o3 B X 30 AR BH e 45 T
VEWS, RGP R PR B 2 8 1 4, HLFHJE
D% F B AR PR R it . Ui AR
RSN N G o e — €I, 7, 2 fH,
T AT U ZRE ke B e AN S RE e, AR AT AR
A I PV 08 2N L i R 01 ] D
A TARLEBARABL N, AT 3RO v R 2 &

4 HRTERBHRIBMR
L A BN Ve ST DI IR M

SCAEEF H E RR 2 B g 24 B 5 B A 2k P 2 O s
%M MTS 810 #4KFSEE ML BAT BT i1 1) 8Y
D1 OB AT R AR BH e 28 3EAT T HERESESG, SEG
FeEWE 3 frs.

K3 AR RE e s S
Fig.3 Experimental setup of MRF damper
Z e & 1L S o R e 3 2E H AR
D=56mm; THFEM HE d=28mm; [H]F%E A=2mm;
LSk DK L=114.276m. #EN BATECHIIB) )
KA 0.85 P, FOMLIR A M4 JE iy A a e 3R
i T B, (EHF N 0.25Hz, 0.5Hz, 1Hz; JRIEN
+20mm, +30mm [ RLE h—Hid, FiLJE
DI— R NI JE J)—18 R R BEAT T SR 5¢
(1) FHJE—raim ARk ith 2k

—=a— Force
Hil # =0.5Hz]
4% 1=20mm

T T T T T T
00 05 10 20 25 30

i
K4 BHJE b R AR £ £k

Fig.4 Relationship curve of damping force vs. current
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Fig.6 Curve of damping force for different amplitude
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