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Fig. 1 Structural diagram of test system for axial magnetorheological effect
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Fig. 2 Hysteresis curve of MRE under different axial loading conditions
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Fig. 3 Variation of axial storage modulus, loss modulus and loss factor of MRE

b1k NS R AELe / %o
(c) FHJBHAEHF

with strain amplitude under different magnetic field strength



VTV A - U7 o A i 1) O 7 AN 5 B Y0 S R 28 X L F 5T 5

2.2 EIHEFHEE

Kl 4Ca) . (b) 43 % fl 186kA/m
ToAFR AR A N B I R h e, i LR . 5
P AR AN [R] 5 B U iy Il i £ 0 T 0k 22 B0 o i R
B AR , HL A B S A R M B o e R . B N A
W (L ) 3800 i [T 6 %o A e kR B I /N L 3 B
HeE e RN, B 4o (DR 5% K 15%
SYPINAZRAE T  MRE 76 [a] % 37 5% B2 9 v [l it 2k
BT LU 4 Bl 5 1 57 5 5 38 i i 1 it 2 %
PO ARE I 0, FLV ] 1w AR BH S R4 L B0 MRE (1) 5
Vit BEASE 1 FRE AR BE 1 Bl R 37 98 J55 1) 34 R 34 K

TP 17/ kPa

Y1 St/kPa

15
10 +
s St
e
S~
& O
ﬁ
R -5t
®
—10+
-15 L I L I I L L
=15 -10 -5 0 5 10 15
BYIRAEy/ %
(a) OKA/m
15
—— 0kA/m
— — 46kA/m
10 F |- - - 92kA/m
—-— 139kA/m
— 186kA/m
< -
£ 5
=
] of
4:21
R sl
®
_10 L
~15 I L I I L
-6 -4 2 0 2 4
BIDINALy/ %
(¢) 5%

P 5 o B D) RER B APURE R B AR Y T AR
SRS B S TR i T A R Y R Ak 2
AT LU H il BEASE 6 | $50FE B o Bl 35 7 A8 IR
(EL A9 53 Jon 107 3 AR it 0 37 6 B2 A% 4 o i 4 o 4
B A 1 i IO 72 W I P9 6 T 8 s B 3 3 5
ORI IWITTRS ) [/ AR i & S B i < VA R = RE R
T 38 T 3 A S A B U 52yl A R B A N AR
Wi L P 98 T i e UKL 1 B SR I AR ELAE T
ol 553 o it EASE Tk il 2 07 8 W (L B T R AR L T
A A2 W 8 T A R 5 R R 2 ) JBE 4 A
Il i 5 2 728 R (L P9 394 Jon o 46 o

20 F
10 -
0 L
,]0 L
720 L
-15 10 -5 0 5 10 15
BYIRAEy/ %
(b) 186kA/m
20} T8
- -+ - 92kA/m
—-— 139kA/m
]O I 186kA/m
0 L
-10+
=20+
-15 -10 =5 0 > -
BIYINARy/ %
(d) 15%

B 4 MRE 7 A B 57 TR T &Y% B #h £

Fig. 4 Hysteresis curve of MRE under different shear conditions
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Fig. 6 Variation of MRE axial storage modulus and shear storage modulus with magnetic field strength
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Fig. 7 Variation of axial loss modulus and shear loss modulus of MRE with magnetic field strength
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Abstract: The magnetorheological effect of magnetorheological elastomer (MRE) suggests that the vis-
coelasticity of MRE can be reversibly regulated by magnetic fields in real time. Presently, MRE intelligent
variable stiffness isolation device mainly employs the magnetorheological effect of materials in the shear di-
rection,in which case the research on MRE magnetorheological effect is largely focused on the shear direc-
tion. However,in the vertical isolation,such study mainly deals with the axial magnetorheological effect of
MRE. Our paper, which studies the magnetorheological effect of MRE under axial load through experi-
ments,tries to draw a comparative analysis between the magnetorheological effect with that under shear
load. Based on the electronic universal testing machine and excitation device, the axial magnetorheological
effect test system was designed,and the shear magnetorheological effect was studied by rotating rheome-
ter. Under the two operating modes, the magnetic field intensity was adjusted between 0~ 184kA/m,
whereas the strain amplitude range varied from 5% to 15%. The tension-compressive hysteretic curves
and shear hysteretic curves of MRE under different magnetic fields were obtained,and the viscoelastic me-
chanical parameters under different working conditions were calculated. The test results show that MRE
has good characteristics of magnetostrictive variable modulus and variable damping under axial load. Com-
pared with shear mode, the storage modulus and loss modulus under tension-compressive mode are im-
proved,while the damping loss factor is relatively smaller.
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