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Experimental Research of Influences of Foam Material Thickness on Its Stiffness
and Damping Coefficient
FENG Tao, SUBin, LIUBin, LI Ya-jun, LI Zhi-wei , WANG Jing
(Beijing Technology and Business University, Beijing 100048, China)
Abstract: The experimental system was established according to vibration isolation model; the stiffness and
damping coefficient was measured and analyzed. The excitation was exerted by vibration excitation platform;
the acceleration was measured by two accelerators and the vibration transfer ratio curve of the cushion packaging
system including the foam material was measured; the damping ratio was obtained by applying nonlinear fitting
method and then the stiffness and damping coefficient was calculated. The experimental results showed that the
stiffness of the foam material descends with its thickness increase; damping coefficient also descends with its
thickness increase in the specific scope; with the increase of thickness, the lower limit frequency of cushion
packaging system decreases; the more the thickness of the foam material, the better the vibration isolation ef-
fectiveness in specific range; however, the vibration isolation effectiveness decreases when the thickness beyond
specific value.
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Fig. 1 Schematic of the SDOF system composed

of foam and mass
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Fig. 2 Flow chart of nonlinear curve fitting
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Fig. 3 Schematic of measuring device for stiffness

and damping coefficient of foam
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Tab. 1 Parameters of foams and mass

kL i /kg H#/mm JEJ /mm
HARFE 1 0. 005 100 24
HIRIAEE 2 0.010 100 48
WIRIEAE 3 0.015 100 72
HIRIRE 4 0. 020 100 96

T T 1. 000 100 20
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Fig. 4 Acceleration transfer curve of

the foam with four different thicknesses
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Tab.2 Calculation results of stiffness and damping coefficient
of the foams with different thickness

g ORMCEE e g PR

pg UREOBE Gy FES R
/mm /Hz (Nesem™ )

WEE1 24 21,63 18470.24 0.0587  15.955  0.063 3

A2 48 16.25 10424.77 0.0485  9.909  0.026 9

WEES 72 13,75 7463.89 0.0422  7.200  0.006 4

®EE4 96 12.13 5808.73 0.0439  6.686  0.006 7
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Fig. 5 Vibration transfer ratio curve of

the foam with four different thicknesses
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Fig. 6 Contrast of vibration transfer ratio curve and

fitting curve of the foam with 96 mm thickness
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