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Dynamic Stiffness Analysis of Rubber Absorber
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Abstract; Based on a hypothesis superposition theory of
nonlinear elastic restoring force (NEF) and nonlinear damping
force (NDF), a non-linear dynamic mechanical model was
proposed. The rubber absorber was tested according to its
working condition, and the experimental data was analyzed.
This model was verified. Amplitude and frequency dependence
of NEF, NDF and the dynamic stiffness were studied. The
results show that with the increase of the amplitude, the NEF
and the NDF increase rapidly, and the dynamic stiffness
increases too. With the increase of the frequency, the NEF
decreases slightly, but the NDF increases, the dynamic
stiffness has an increasing trend too.
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Fig.1 Force-displacement loop of rubber
absorber in railway fastening
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Fig.3 Dynamic experiment on rubber
absorber in railway fastening
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Tab.1 Identified dynamic stiffness of each
order for every working conditions

ER e L BrapiE  SErshRIE  SEYSIRE

T M R/GNS K/O0ING /00N
2 0.3 2. 744 4,618 —
4 0.3 2,519 4, 753 —
6 0.3 2. 454 4, 800 —
8 0.3 2,376 4, 876 —
10 0.3 2,323 4, 952 —
2 0.5 2. 969 3. 050 63. 875
4 0.5 2,634 3. 332 58. 643
6 0.5 2. 547 3. 426 56. 807
8 0.5 2,400 3. 654 51. 072
10 0.5 2,354 3.779 48, 752
2 0.7 1. 605 3, 708 15. 638
4 0.7 1, 416 3, 866 11. 545
6 0.7 1. 242 4. 088 9, 789
8 0.7 1.135 4, 216 7. 781
10 0.7 1.198 4,185 8 733
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results on the single working condition of f=6
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Tab.2 Identified dynamie stiffness K for some
working conditions
SR/ (&N » mm 1)
s/ Hz
B¥E 0.3 mm {RIB 0.5 mm {R¥E 0. 7 mm

2 14, 848 21,754 25, 522

4 14, 911 21. 968 25, 872

6 15. 025 22,093 26, 357

8 15,133 22,227 26, 686

10 15, 622 22, 585 26, 934
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