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Effectof Foam Structure on the Damping Behavior
of Polymer Composites
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Table 1: Material loss coefficient [8].

Representative Damping Ratios

System Viscous Damping Ratio
Metals (in elastic range) <0.01

Continuous Metal Structures 0.02 to 0.04

Metal Structure with Joints 0.03 to 0.07

Aluminum / Steel Transmission Lines ~0.0004

Auto Shock Absorbers ~0.3

Rubber ~0.05
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Figure 2: Mechanical properties of cellular structures un-

der compression test

Specific
Compressive Young’s Energy
. Energy
Design Strength Modulus Absorbed
Absorbed
(MPa) (MPa) (% 1047/m3)
(Vkg)
Honeycomb 1.62 35.83 0.55 23.19
Auxetic 1 3.87 52.82 0.71 22.11
Auzetic 2 6.43 2045 0.93 25.14
AH-V1 2.48 13.89 0.52 16.99
AH-V2 243 25.7 0.58 17.90
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Table 4: Foam density in different percentages of foaming agent [21].

Un-foamed Foam )
. . Foaming
Items density density .
ratio
g/em? g/em?
AC (Phr)
2 1.117 0.737 1.516
3 1.199 0.630 1.903
4 1.225 0.391 3.133
5 1.231 0.346 3.558
0.8 0.40
—8—AC 2phr [—I—A(‘ 2ph]
—@— AC 3phr| | @A 3p|
06 Bty 035 s
- A - I aprci
S 04 2030
&
0.2 0.25
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Figure 6: Effect of foam structure on the dissipative behavior of EVM/
PLA foam [21].
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Figure 7: Effect of foam structure on the dissipative behavior
of EPDM foam [22].
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Table 3: Foam structure variables [21].

Mean cell )

[Fraction of
} Mean cell wall )

Sample Density(kg/m®) ) mass in the

size (um) thickness )
struts (%)
(um)

NA29 29 405 2.7 58
NA48 48 286 4.8 59
NAGS 65 204 6.6 45
NABSS 85 258 8.9 47
NA150 150 246 16.1 52
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Figure 9: Relaxation modulus in different structures a) Shear
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Abstract
Junk energy is usually harmful, causing damage and reducing the useful life of systems. Therefore, this vibra-
tions are required to be absorbed or controlled. One important factor in the study of dynamic systems is damping
energy or loss of energy. Damping of energy is defined as the capability of a material in absorbing energy and
converting it into heat. Damping in a system consists of two parts: structural damping and material damping.
Structural damping depends on the geometrical properties of the structure and its components, and the material
damping is due to internal friction and is dependent on the intrinsic properties of the material. In this study, the
principles of energy dissipation, modeling, and measurement methods are discussed. Structural damping is also
considered as the dominant mechanism of energy absorption in composite materials and sponge as a structure
in sponge polymer composites is introduced as an important factor in energy control. The main mechanisms of
the mechanical behavior of polymer foam is in energy absorption, bending and stretching of the cell wall, which
depends on the mechanical properties of polymer, foam density, cell morphology, such as size, shape, and type.
Cell morphology of rubber foams are controlled by process conditions such as foaming temperature, time and the
amount of foaming agent. In general, the high energy absorption capacity of rubber foams is due to high deforma-
.tion in mechanical loads
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