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Estimation Method of Damping Properties for Woven Fabric Composites
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An estimation method of damping properties for woven fabric composite materials has been
proposed. To obtain the material damping of woven fabric composites, the maximum strain energy
and kinetic strain energy are calculated by finite element method based on the strain energy method.
The proposed method has been applied to plain woven fabric composites plates and compared with
experimental results to evaluate the validity of the method. It is recognized that the computational
results have agreed well with the experimental ones. Next, the effect of the angle of fiber bundles on
material damping properties of plain woven fabric composites has been investigated by proposed
method. From these points of view, the proposed simulation method is very useful for the estimation

of material damping properties.
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7% 1 D E-glass, Vinylester TN ZN DR, Table2 Mechanical properties of fiber bundle and matrix
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bt & 7z Utz JU2Eoks et sRob 7=, RMEATTAI e Fiber bundle Marix resin
X ) (E-glass/Vinylester) (Vinylester)
BRI EANIC XD ER L, BiEE AT RN L 46
ORMIZ KO EM U £ 2CHH LR o GPa E’ ' "o
B RRT. 728, BIBSEK T ORPERHE L O OR z 894
e Gy 346
Shear modulus, GPa} G ;. 333 Gm 1.17
Gy 333
Viz 0291
Poisson’s ratios vzl 0.067 Vm 035
Vi 0254
v, 0479
Wy 940
wr 838
SDC, %
Wiz 9.15
¥V xy 10.8
Vi 872

3.0mm
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Fig.1 Image of E-glass plain woven fabric EABIT 3, Vinylester 70 5 72 % ~FE 186 X 150 X
330mm DRI ZA L, PR FEH IR
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Fig2 Image of cross section of fiber bundle of _ S
E-glass/Vinylester woven fabric composites L G=GfIGnTH.
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Tablel Mechanical properties of fiber and matrix resin E
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E-glass Vinylester m
Young’s E 4 G—V)ﬁG+nz+V G-Qﬁ
g’s modulus, GPa | Ef 776 En 330 wir = Xy / £
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Poisson’s ratios vy 0220 Vm 0350
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Fig3 Comparison of fiber bundle shape between finite
element model and measured value by laser
microscope image

(a) Test specimen

" (b) Finite element mesh model

Fig4 Comparison of cross section image of plain
woven fabric composites
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Fig.5 Dimensions of test specimen
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Fig.6 Vibration modes of plain woven fabric
composites
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Fig7 Comparison between experimental and
computational results
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Fig8 Relationship between natural frequency and

fiber orientation
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Fig9 Relationship between damping ratio and
fiber orientation
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