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Fig. 1
shaped rubber shock absorber
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Fig.2 Three-dimensional finite element meshing model of
wedge-shaped rubber shock absorber
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Fig.3 Compressive stress—strain curves of rubber materials
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shock absorbers

MIES T Lt BG4I 25 (4 il 1) R
T [ 2 I AS e A A T2 11 8 R 8 4 498, 98 K
) — 5 it i 7 P ek L 2 N Y
3K A PR A AR A ) SR R A B AR S T 4 R AR
H N AR 5 R S IR e P T e R
RIS LB 2, T PR3 R DRl AR 745 14 D1 B LS
AR A B K B — i K IR, X el AR i Al
1] AL 1] D2 4 52 e 1 P80/

MIESIB AT LA Y, R AR B Wi 4 ) A8 o 191
JEE A [5)  Jly iay  JBE A0 1] B EE A 363 T PN
AT, FERHAG BT L B 32 F) 438 R T Wt



5% 4 P AR T IR AU A AR AR T IR A = 17 WIS 271

3B D DR AT B S DR e 52 el 1] R Fi 28 N AR
B2 A A 12 52 B0 1 4 5 5 DB A, AR R A
JRE X A1 A i 1) 0 28 o O 4 i o B, (EL
2GR ) AT I, AR R R R 2 B ST IR T, 1
B AR BT RE L 58 T BT 0T DT RE, AR
A A AGE S8 36T Dl A s A ) 2 P 2 I 507 )N o

M IELS IR T LU Y, T3] o 36 2 500 A v 4
v = 1) V7 P P91 38 A9 A5 A R 80 28 AL f B2 7 66 1
15
3.2 BREEE

AR 2 T JBE R WG I I AR e = 1) DI B2 14 52
W BTV 6 BT 735 o Bl ) i) RS 1] M 9 0045 O 7
o3 () —(9) MR E 1,

y=—3.906x"+207. 6x—103 (7)
y=3.601x’—344.9x+8 513 (8)
y=0.123x"—12.01x+308.2 9)
3000
2500
/‘:E\ 2000
g
\E, 1500
:3’;”( 1 000 -
=
500
0b—a— A A
30 35 40 45 50
2R /mm
HRIES,

Elo HEEREEIEMGEM RS = R E R0
Fig. 6 Influence of thicknesses of rubber layers on stiffnesses
of wedge-shaped rubber shock absorbers
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Fig.7 Influence of inclination angles of rubber layers on
stiffnesses of wedge—shaped rubber shock absorbers
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Research on Three-dimensional Stiffness of Wedge-shaped Rubber Shock
Absorber Based on Orthogonal Experiment

.1 . .1 . 2 .o . .1 1 3
SUN Yi , LI Jiawei ,JIANG Xiaoyan™, HUANG Jing ,ZENG Xiankui ,JIAN Ranran ,HU Xufeng
(1. Qingdao University of Science and Technology,Qingdao 266061, China;2. Qingdao Aotai Traffic Equipment Co. ,Ltd,Qingdao 266109,
China; 3. Qingdao Lujinyuan Security Technology Co. ,Ltd,Qingdao 266021, China)

Abstract: The three-dimensional model of the wedge-shaped rubber shock absorber was established
through Solidwork software, the stress—strain curve of the rubber material (natural rubber compound) was
obtained through uniaxial compression test,and the Mooney-Rivlin model was determined as the constitutive
model of rubber material by comparing the finite element simulation results with the test results. The effects
of Shore A hardness of the rubber material, thickness of the rubber layer, inclination angle of the rubber layer
and number of the steel plates on the three—dimensional stiffness of wedge—shaped rubber shock absorber
were investigated by using orthogonal experiment method. The results showed that with the increase of
the Shore A hardness of the rubber material and the inclination angle of the rubber layer, the axial and
longitudinal stiffnesses of the wedge—shaped rubber shock absorber first increased and then decreased. With
the increase of the thickness of the rubber layer,the axial and longitudinal stiffnesses of the shock absorber
decreased. With the increase of the number of steel plates,the axial and longitudinal stiffnesses of the shock
absorber increased. In addition, these four variable factors had little effect on the lateral stiffness of the shock
absorber. In order to meet the requirements of all three-dimensional stiffness of the shock absorber at the
same time, the shore A hardness of the rubber material should be higher than 66 degrees, the thickness of the
rubber layer was in the range of 30~35 mm, the inclination angle of the rubber layer was from 64° to 67°,
and the number of steel plates was 1—2.

Key words: wedge-shaped rubber shock absorber; three-dimensional stiffness; finite element model;

constitutive model ; orthogonal experiment; Shore A hardness



