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Fig. 1 The picture of rubber bushing
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Fig. 2 The clamp for rubber axial-load test
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Tab.1 The static axial-load displacement of rubber

g 1 2 3 4
fif%/mm 0,203 3 0.398 0.512 2 0.778
F5 5 6 7 8
fi#%/mm  1.003 1.027 1.502 1.515
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Fig. 3 The axial static loaded force versus displacement

curve for bushing
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Tab.2 The amplitude and frequency of excitation in low-fre-

quency test
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Fig. 4 The dynamic characteristics in low-frequency test
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Fig. 7 The visco-elastic elements
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Fig. 8 The response force versus displacement of low-

frequency harmonic excitation
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Tab.3 The fitted parameters of elastic element and friction

element
K./(N+*mm ") 1773.8
Frnx/N 293
,/mm 0.131 6
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Tab.4 The fitted parameters of visco-elastic elements

24 45
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Fig. 9 The axial dynamic model of bushing
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Tab. 5 The maximum error of dynamic characteristics in
same conditions
Lo A/ He FNIEERZE/ 0 e REGRZE/ X
4 5.42 4.71
8 5.99 1. 07
12 4.42 7.73
16 4. 66 7.06
20 4. 25 6. 34
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ulation and test

A il 8 R TR T AR T it A0 A AR A A B

2) 2 — iR SR BT | B S5 R TR T R iR
FLTT B IR AR S A T R T A5 Y T A )
B ST

3) AR 1 25 R RS Y 47 L 25 2R A X EL L 308
TS AR T L VA 41 38 e 2 Al 1) PR B0 AT O P A
e AH S o IR B 28 BT B G e 2 Al 1) Bl S A T
HENL TR SRR T i IR R AT AT

4) % KR AT G T R R R XN F)
Adams 25 Z 3l 12 B 3h 1 2 5 B B B
S E .

z % X ik

(1] 5kF G4 B0 . % BIRMIRS SRy
BT, J230 iR 54 7. 2010,30(2) :105-110.
Zhang Ping, Chai Guozhong, Pan Xiaoyong, et al. In-
vestigation on calculation method for the static charac-
teristics of a rubber isolator[J]. Journal of Vibration,
Measurement &. Diagnosis, 2010, 30(2):105-110. (in

Chinese)

(4]

[6]

[7]

(8]

[9]

(10]

[11]

A TEE N e W E R R SRR R R Ay AR S H )
J12 0 s 2Rk )], 4k 8h 5 b i . 2005,24(2) : 116-
121.

Li Jungiang, Liu Hongzhao, Wang Zhongmin. Review
on the linear constitutive equation and its dynamics ap-
plications to viscoelastic materials[ J]. Journal of Vi-
bration and Shock, 2005,24(2):116-121. (in Chinese)
W2 5. BRI PR 25 3 A8 R M T3 5 R T B B O
[DI. BLJH - 87 7T Tolk K2 2009,

SR R T o) E ) G R A AR Bl 1 AR R R AR
BI[D]. k. [[3K24,2013.

W20, BE SO, SeE A, 55 BT B BT
B AR TR ) ik PRI AR IS PR AR A sh S A [T ). 4R 3
5 b .2007,26(10) :6-10.

Pan Xiaoyong, Shangguan Wenbin, Chai Guozhong, et
al. Dynamic modeling for carbon-filled rubber isolators

based on hyperelasticity, fractional derivative and a
generalized frictional model[ J]. Journal of Vibration
and Shock, 2007,26(10):6-10. (in Chinese)

BB SO, B IRAE. VA3 0 BRI R i 5 R
BRI [T ] WARPL A2 . 2003(6) :50-55.
Shangguan Wenbin, Lii Zhenhua. Finite element anal-
ysis of elastic characteristics of rubber isolator for au-
tomotive powertrain systems [ ] ]. Chinese Internal
Combustion Engine Engneering, 2003(6):50-55. (in
Chinese)

Rossilthin Y A, Shitikova M V. A new method for
solving dynamic problems of {raetional derivative
Viseoelastieity[ J ]. Intemational Journal of Engineer-
ing Seienee, 2001,39.:149-176.

B SO VR R R A R R A A R S
HHE L] R85 sh7.2007,26(9) . 7-10.
Shangguan Wenbin. Experment and calculation meth-
ods for analyzing dynamic performances of hydraulic
bushings used in control arms of a suspension[]].
Journal of Vibration and Shock, 2007,26(9):7-10. (in
Chinese)

Berg M. A rubber spring model for dynamic analysis
of rail vehicles [ M]. Stockholm: Kungl Tekniska

Hogskolan, 1995 :23-25.

Berg M. A model for rubber springs in the dynamic a-
nalysis of rail vehicles[J]. Proceedings of Mechnical

Engineers Part F: Journal of Rail and Rapid Transit,
1997,211(2) :95-108.

Berg M. A non-linear rubber spring model for rail ve-
hicle dynamics analysis[J]. Vehicle System Dynamics.,
1998,30(3-4) .197-212.

F—1EEBN LB 519684 6 A

LB, BEEWR T IRCAEW AL

J1% BRI . ¥k R
= KRER RGN £ 0 B Byl
KR BF R 22 4. A SR B2 IR ) 2008 4F
536 B 12 WD B

E-mail: sgzuo(@ tongji. edu. cn



ZEBE D AF . — PR AR A BILE A % S U 439




