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Development of Silicone Gel Insulator Composed
of Coil Spring and Silicone Gel

Satoshi SEKINE, Nobuyuki SHIMIZU, Hideo YAMAZAKI,
Masaru ZAKO and Kinya MATSUMOTO

Silicone gel is a very promising new material for reducing shock and vibration in mechanical
systems. An insulator composed of a coil spring and silicone gel is used for reducing small-amplitude
vibration of mechanical and electrical parts. In the design stage, before insulator production, the
vibration characteristics of the insulator, i. e. natural frequency and damping ratio, must be known.
To achieve this, the vibration experiment and the finite element (FE) analysis have been conducted.
The results of FE analysis are compared with the experimental ones. The two sets of results are
shown to be in good agreement. From this study, it has been found that the composite type insulator
is very effective in reducing the vibration of mechanical systems. '
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Item Spec.Weight |Poisson's ratio| Shear Modulus
Material [-] v [] G [N/m] *
Silicone Gel 1.001 0.46 Refer Fig.2
Cylinder (SUS303), 7.93 0.29 8.232X 10"
Cylinder (SUS304),

* G is calculated from G=E/2(1+ v).
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Item Design Spring
Coil Spring Mass [kg] Constant [N/m]
S-Type 0.125 349.9
M-Type 0.185 518.4
H-Type 0.300 839.9
[Pa]

T— 3 Type, temp. 23°C, strain 2 %
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Item Resonant |Peak Resp.[ Damping

Mass Frequency | of FRF* | Ratio

Type [kg] {Hz) [-] []
S-Type 0.134 18.00 324 0.169
M-Type 0.201 15.75 3.69 0.159
H-Type 0.323 12.75 4.12 0.108

* Frequency Response Function of Absolute Accelaration
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# 5 EERIMREREGCBITD k., k., tan .

Method| FEM |Experiment Note *
Factor Experimental value
k' [N/m] 1992 1968 |w =2 X15.75 [rad/s]
k,” [N/m] 453 554 |m=0.201[kg], s=0.325[-]
tand . [-] 0.228 0281 |v=1.0[-], »=0.381-]

* Experimental values are obtained from base excitation.
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Resonant.Frequency [Hz] 15.75 15.75 (a) MRTIThEYK
Loss factor 7, -1 0.220 0.281 05-
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