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Compression and Shear Capacity of Rubber Bearings
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Abstract - In this study, compression and shear characteristics of laminated rubber bearings and lead rubber bearings with various
parameters are investigated by using material and geometric nonlinear three-dimensional finite element analysis. Rubber coupon
tests are performed to make a model of the laminated rubber bearings. In addition, the material constants of the rubber are
calculated by the curve fitting process of stress-strain relationship. The finite element analysis and experimental tests of the
laminate rubber bearings are used to verify the validity of the rubber material constants. It is seen that the compression behavior
of the laminated rubber bearings and lead rubber bearings mainly varies depending on the first shape factors and their shear
behavior significantly varies depending on the second shape factors. In addition, the horizontal stiffness and energy dissipation
capacity of lead rubber bearing are increased when the diameter of a lead bar is increased.
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Table 1. Ogden material constants of rubber

n , (MPa) o,

1 0.00045947 6.4587
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Fig. 1. Laminated rubber bearing for compressive test
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Fig. 2. Compressive test setup

Fig. 3. Finite element model of laminated rubber bearing
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Fig. 4. Compressive load-displacement relationships of laminated
rubber bearing

(a) Test

(b) Finite element analysis

Fig. 5. Compressive deformations of laminated rubber bearing
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Fig. 8. Shear deformations of lead rubber bearing
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(a) Laminated rubber bearing
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Fig. 10. 3D finite element models
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Table 2. Details of geometric properties of laminated rubber

i

9t} Fig. 11(a)2HE 4275320

bearings

Analytical

model D d; n b, b Sy S,
designation (mm) | (mm) (mm) | (mm)

RB F 1 26 6 25.83

RB F 2 22 7.09 21.86 s13

RB F 3 18 | 8.67 1788 |

RB_F 4 14 | 11.14 1391
e 180

RB S 1 26 5.13

RB_S 2 22 6.06
—— 800 45 |2583

RB_S 3 18 7.41

RB S 4 14 9.52

RB D 1 150 6 27.08

RB D 2 180 25.83

26 5.13

RB D 3 210 24.58

RB D 4 240 23.33
RB: Laminated rubber bearing
F: The Ist shape factor

S: The 2nd Shape factor
D: Inner Diameter
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Table 3. Details of geometric properties of lead rubber bearings

Model D d, n t, i, S S,
designation| (mm) | (mm) (mm) | (mm) | (mm) | (mm)
LRB F 1 26 6 33.33
22 7.09 28.21
LRB F 2 5.13
— 18 8.67 23.07
LRB F 3
I 14 | 11.14 17.95
LRB F 4
180 26 5.13
LRB S 1
LRB.S 2| 2 o0
———— | 800 18 4.3 7.41
LRB S 3
- | 14 9.52
LRB S 4 33.33
[ 6 :
LRB D 1 150
IRBD2] 180 | 56 513
LRB D 3 210
LRB D 4 240

LRB: Lead rubber bearing
F: The Ist shape factor
S: The 2nd Shape factor
D: Lead bar diameter
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