18 HEE AR

Viscoelastic Bending Behaviors of Unidirectional
Fiber Reinforced Composite
C-rings with Asymmetric Material Properties

M. G.Lee", C.J. Lee™™, J. H. Park™**, K. Chung”, J. Kim"***and T. J. Kang”*

ABSTRACT

In order to optimize the design of unidirectional fiber reinforced composite C-rings, a viscoelastic load
relaxation behavior was analyzed under a point load. Initially, the deflection and bending stiffness were
calculated based on the elastic beam theory and the viscoelastic relaxation and creep behaviors were
derived from the elastic solution using the correspondence theorem. Besides the orthotropic mechanical
properties of the composite, asymmetric mechanical property due to the different tensile and compressive
properties were also considered. Except the deviation affected by the relatively large thickness of the
specimen compared to the radius, the calculated relaxation showed good agreement with the experimental
result.
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Fig:1 Fixation of the C-ring, fiber-reinforced along the radial
direction
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Fig.2 A free-body diagram of a curved beam
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Fig.3 The curvature change of a curved beam when the cross-
sectional plane remains plane
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Table 1 Prepreg Properties

Properties Value
Fiber Mitsubishi HS40
Fiber density(g/crd) 1.85
Fiber modulus(Gpa) 450
Epoxy density(g/cr) , 1.26
Epoxy modulus(Gpa) 4.0
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Table 2 Mechanical properties of the fiber-reinforced composite
specimen
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