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Abstract - The purpose of this study is to investigate the behavior and characteristics of rubber springs and calculate the
compressive stiffness by performing dynamic compression tests of rubber springs. In order to carry out the dynamic compression
test of rubber spring, total 9 rubber springs were tailored by calculating the shape factor of L80-D55, L90-D58, and L100-D60,
and used for the experiments. Experiments were performed by controlling the compression according to the length of the rubber
spring, and the compression was increased in the order of 5%, 10%, 15%, 20% and 25% of the strain. From the experimental
results, the force-strain curves were obtained and it was confirmed that strength decrease and strength increase phenomenon
occurred as the strain increased. In addition, it was confirmed that the decrease of stiffness and the increase of stiffness were
clearly observed according to the size and diameter of the rubber spring, and the effective compression stiffness was estimated
using the slope of the force-strain curve. By using the effective compressive stiffness, design values that can be used in actual
design were presented.
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Table 1. Dimensions and shape factors of polyurethane rubber

springs
Suite Specimen Length digrit:trer Shape
(mm) (mm) factor
L80-D55 80 55 0.109
Suite-I | L90-D58 90 58 0.104
L100-D60 100 60 0.102
L80-D80 80 80 0.188
Suite-IT | L90-D85 90 85 0.179
L100-D89 100 89 0.172
L80-D90 80 90 0.219
Suite-IIT | L90-D95 90 95 0.209
L100-D100 100 100 0.200
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Fig. 1. Specimens of rubber springs
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(c) Compressed state

Fig. 2. Test set-up for compression of rubber springs
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Dimension of test set-up
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Fig. 4. Force-strain curves of nine rubber springs
Table 2. Calculated and estimated compressive stiffnesses of rubber spring
k ke-max ke-min k. Jkk _ [k _
. . k -~ k 0/ € —max € — min € —max
Suite Specimen | Ea (MPa) (KN/mm) (KN/mm) - max/ k(%) (kKN/mm) %)
L80-D55 54.06 1.393 1.575 1.13 0.6750 0.43
Suite. | L90-D58 53.94 1.362 1.62 1.19 0.8211 0.51
uite-
L100-D60 53.89 1.389 1.72 1.24 0.8811 0.51
Average 53.96 1.381 1.638 1.19 0.79 0.48
L80-D80 56.51 3.329 4.435 1.33 2.1949 0.49
Suite. 11 L90-D85 56.20 3.310 5.156 1.56 2.5569 0.50
uite-
L100-D89 55.93 3.294 5.44 1.65 2.3474 0.43
Average 56.21 3.311 5.010 1.51 2.37 0.47
L80-D90 57.85 4.373 5.010 1.15 2.5535 0.51
) L90-D95 57.41 4.340 5.811 1.34 2.7074 0.47
Suite- III
L100-D100 57.04 4311 5.650 1.31 2.7744 0.49
Average 57.43 4.341 5.490 1.26 2.68 0.49
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Table 3. Corresponding strains to calculated compressive stiffness
of rubber springs
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