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Some Applications of Rubber Springs

By Hisashi Ouchida
Hitachi Laboratory, Hitachi, Ltd.

Abstract

-

For elastic mounting for the prevention of transmission of vibration in
electrical apparatus, railway car and bus and radio communication apparatus
rubber spring is the most advantageous, because; soft rubber is bonded between
two metal plates, its internal friction is large, its stiffness is comparatively
small, the vibration in various directions may be prevented and its mounting
is very simpie,

This paper describes the static and dynamic mechanical properties of
rubber for the use of the prevention of mechanical vibration and some appli-
cations of rubber springs to various apparatus. From the results of the static
and dynamic tests on the mechanical properties of rubber were investigated
following facts.

(1) The hardness of the rubber has a curve relationship to the modulus,
which depends upon the composition. From this reason these curves
for any compositions of rubber should be prepared by any rubber
companies.

(2) The shape factor, the ratio of load area to the free area has a linear
relationship to the static and dynamic modulus and in design of rubber
spring the modulus may be decided by the shape.

(3) Both cylindrical and rectangular type having similar shape factor have
similar mechanical properties and strictly speaking the stiffness of
retangular type is somewhat higher than the cylindrical.

(4) The static modulus increases about 102, when the rubber is sandwiched
between two sand papers, and decreases about 10~20% when the load
areas are lubricated by grease.

(5) The dynamic modulus for rubber is about 1.05~1.5 times higher than
the static modulus and also it is independent of frequency of the forced
vibration.

(6) The internal friction depends upon the composition and the shape

factor and may be considered to be independent to the amplitude and
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the frequency. As the most common applications, the rubber Springs
are used with small motor, motor-generators for electrical locomotive,
trolley bus and elevator, and radio communication apparatus and
flexible coupling, etc. From the results of the tests it was found

that the transmission of mechanical vibration was prevented very

satisfactorily.
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Table 3 Compositions of Rubber.
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Fig. 1 Static Hysterissis Curve.
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Fig. 6 Dynamic Hysterissis Curve.
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Fig. 8. Resonance Curves (1).
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Table 5 Relation between the Shape Factor and Modulus.
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and Rectangular Type.
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kd/ks

1.17
1.12
1.07

1.08

1.00
1.14
1.20
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Relation between Number of Revolution
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' 0

ip e P 5

12.2

0.23
14.3 0.44
Bl 0.26
14.9 0.24
15.2 0.22
14.7 0.22
14.3 0.24
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