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Abstract

The purpose of this paper is to study influences of ply
orientation of woven fiber on material damping in fiber reinforced
composite. Four types of ply orientation of E-glass woven fiber,
as the reinforcement, are used in composite specimens, i.e. all
12 layers of (0°,90°), all 12 layers of (+45°), six layers of (0°,90°)
sandwiched between two sets of three layers of (+45°), and six
layers of (+45°) sandwiched between two sets of three layers of
(0°,90°). Specimens in each type, which are in double cantilever
beam configuration, are tested to determine their material
damping characteristic in the form of loss factor using random
signal excitation. According to the test results, it is found that loss
factors of the fiber-reinforced composite systematically relate to
natural frequencies of the specimens; loss factors decrease when
natural frequencies increase. Furthermore, as another result of
the experiment, storage moduli of the four-type specimens can be
calculated by employing values of the natural frequencies
indicated in frequency domain. A change in value of the
calculated storage moduli due to different ply orientation is in the
opposite direction to that of the obtained damping factors.
Keywords: vibration damping, fiber-reinforced composite, loss

factor, storage modulus
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