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The Effect of Fiber Volume Fraction on Damping of
Laminated Composite Beam

Jong Hee Yim"

ABSTRACT

Fiber volume fraction is an important parameter to determine the physical property of composite mate-
rials. Thus, it is necessary to investigate the effect of fiber volume fraction on the damping of symmetric
balanced laminated composites. In this study, two different analytical models were compared. First, we
evaluated the damping using Ni and Adams’ theory. Second, other energy approach was derived under
ply strain condition to compare with Ni & Adams’ model and to predict the damping of symmetric lami-
nated composite beams. Also, on the basis of experimental data, we modified the basic damping loss fac-
tors which were derived from elastic-viscoelastic correspondence principle and rule-of-mixtures law in
this paper. Five typical laminated composites with [}s, [0/ +0]s, [0/6]s, [0/ £6/90]s and [90/=+6/0]s stack-
ing sequences were employed for this study. Both models were in good agreement and showed quantita-
tively that damping values increase with decreasing fiber volume fraction.
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x: fiber direction
y: normal to the fiber direction

z: normal to x-y plane
1,2: loading direction

Fig.1. Fiber and loading coordinate systems used in the
analytical models
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Fig.3. Distribution of ply strain and their equivalent laminate
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