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Principle Design and Test of a MR Fluid Mount with an
Inner Bypass Valve

QIAN Li-jun, DU Hao, CHEN Peng, BAI Xian-xu
(Laboratory for Adaptive Structures and Intelligent Systems (LLASIS), Department of Vehicle
Engineering, Hefei University of Technology., Hefei, Anhui 230009, China)

Abstract: Ideal power-train mounting systems should have large stiffness and damping at low
frequencies and large amplitudes, small stiffness and damping at high frequencies and small
amplitudes. To solve the problems of small controllable range of dynamic stiffness, large field-off
dynamic stiffness and limit stroke of the existing magneto rheological (MR) fluid mounts, a MR
fluid mount with an inner bypass valve was proposed and developed. The MR fluid mount was
designed to provide a wide range of dynamic stiffness in full working frequency range, small field-
off dynamic stiffness and maximum stroke. Electromagnetic field simulation analysis of the MR
fluid mount was carried out with a finite element simulation software. A mathematical model of
the MR fluid mount was built. Experimental tests based on the servo-hydraulic test system were
conducted.
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Fig. 1 MR fluid mount principle prototype.

TR e o 25 205 il s 2 L i oL S P Dl s £ RS A T
L f8 A AL AR 22 18] A2 7. 38 3k 835 A T Tl ik
2l H U T LA S R AR [ B P O 7 R
IR IS 7 F9 F )  E T 9 YY  A A TR ) BELJE
T3 GEhHRIEED . 2 Y A 37 72 9 B DR S 1 B/ W
FIBHJE BIAR B 325 . I HAR B 00 55 T I 78 9 0
5 1 FEAIURA A A T S AR T 8 5 T A T
A E AL RE E R BA S5 2R R R .
DRl T o AR AN T+ A 2 DR DA A i 4 S PR AR
A 308 108 T )R S T S B/ N R B Bl I

2 BRTHSH

P2 Rl il 2.0 A B g I A8 R B A5
PR T P SRR R B 368 TR P ) SV 5 J3E A
0L A 2 Ca) T 7 o 5 K0 DN A ) T SR R B A T o
WA BT A R T B & el . AR 2 Ch) BT 1
YA T AR R B N 09 0 A I A3 20 DLER B Dl o3 5 I
AR TR T A= 18] Bt A R 56 42 O T2k P XS K.

[

o
1.8019¢-004
] 167320004

15445004
1.4158e-004
1.2871e-004
1.1584e-004
10297004
| 9.0095¢-005
7.7225¢-003

Stainless steel

5l

=

6.4354¢-005
5.1483¢-005
3.8612¢-005
2.5742¢-005
1.2871e-005

=l

il

Q
e

[
(@) F Y00 90 Ak L PR P R 4 A

Magnetic field/(kA-m™)

0 10 20 30 40 50
Displacement in vertical/mm

(b) PRI IE P L SRR P 5 JEE 43 A
B2 JhREEIN 2. OA B RE B0 25 R
Fig. 2 Magnetic analysis of the MR fluid

mount with a 2. 0A applied current
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Fig. 3

Field-off damping force versus displacement when the MR fluid mount under the sinusoidal

displacement excitations with different amplitudes
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Fig. 4 Damping force versus displacement whenthe MR fluid mount under 10 Hz sinusoidal displacement

excitations with different amplitudes
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Fig. 5 Dynamic stiffness of the MR fluid mount under si-

nusoidal displacement excitations with different am-

plitudes
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