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Abstract: In this study, finite element modeling and material property tests are performed for the finite element analysis
of rubber isolator parts which support the engine and isolate the vibration. As a result of the P direction analysis of the rub-
ber isolator parts, the static stiffness in the P direction was 44.2 kg/mm, which is well within the error of 5% as compared
with the test result of 46.1 kg/mm. The static stiffness of the rubber isolator parts in the Q direction was calculated to be
7.9 kg/mm, which is comparable to the test result of 8.6 kg/mm, with an error of less than 8%. As a result of the analysis
on the Z direction, the static stiffness was calculated as 57.7 kg/mm, and the test results were not available. Through this
study, it is expected that the time and cost for prototype development can be reduced through nonlinear finite element anal-

ysis for rubber isolator parts.
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Figure 1. Finite Element Model of Insulator Part.

Figure 2. Load Conditions of Insulator Part, (a) Stress, (b) Strain.
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Table 1. Nonlinear Material Constants of Insulator Rubber
Materials
. . Mooney-Rivlin 2 terms
Specimen Strain
C10 CO01 G m
25% 0.491 0 0.982
Insulator 50% 0.468 0 0.937
100% 0.449 0 0.899
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Table 2. Load Conditions of Rubber Insulator

Direction W1 (kg) W2 (kg)
Kz : Z DIR(2EA) 125 375
Load Directions Kp : P DIR(1IEA) 70 210
Kq : Q DIR(1EA) 9 26
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(b) Bi-axial tension

Figure 3. Tension tests of rubber isolator specimens on strain range, (a) Uni-axial tension, (b) Bi-axial tension.
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Figure 4. P Direction Stress and Strain of 210 kg Weight (W2).
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Figure 5. P Direction Load-Displacement Curve of 210 kg Weight
(W2), (a) Stress, (b) Strain.
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Figure 6. Q Direction Stress and Strain of 26 kg Weight (W2).
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Figure 7. Q Direction Load-Displacement Curve of 26 kg Weight
(W2).
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Figure 8. Z Direction Stress Contour for Displacement 5 mm.
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Figure 9. Z Direction Load-Displacement Curve for Displacement
5 mm.
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Figure 10. P Direction Static Test Result of Insulator Part.
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Figure 11. Q Direction Static Test Result of Insulator Part.
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Table 3. Static FEA Results of Rubber Insulator
Weight DISP  LOAD STIFFNESS (kg/mm)

Directions
(kg) (mm) N) FEA Test
. W1 : 125 2.0 544.0
Kz: 2z 57.7 None
DIR(2EA) W2 : 375 5.0 1290
. W1 : 70 1.78 686.7
Kp: P 442 46.1
DIR(IEA) w2 : 210 495  2060.1
. W1 : 9 1.0 88.29
Ka:Q 7.9 8.6
DIR(IEA) W2 :26 3.2 255.06
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