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Mechanical Analysis of 3D Circular Braided Glass Fiber Reinforced
Composites Using Elastic-Plastic Constitutive Equations

Hansun Ryou, Myoung-Gyu Lee, Jihoon Kim and Kwansoo Chung

Abstract

In order to describe the mechanical behavior of highly anisotropic and asymmetric materials such as fiber-
reinforced composites, the elastic-plastic constitutive equations were used here based on the recently developed
yield criterion and hardening laws, As for the yield criterion, modified Drucker-Prager yield surface was used to
represent the orthotropic and asymetric properties of composite materials, while the anisotropic evolution of back-
stress was accounted for the hardening behavior. Experimental procedures to obtain the material parameters of the
hardening laws and yield surface are presented for 3D Circular Braided Glass Fiber Reinforced Composites. For
verification purpose, comparisons of finite element simulations using the elastic-plastic constitutive equations,
anisotropic elastic constitutive equations and experiments were performed for the three point bending tests. The
results of finite element simulations showed good agreements with experiments, especially for the elastic-plastic
constitutive equations with yield criterion considering anisotropy as well as asymmetry and anisotropic back stress
evolution rule.

Key Words: 3D Braided Glass Fiber Reinforced Composites, Modified Drucker-Prager Yield
Criterion, Elastic-Plastic Constitutive Equations, asymmetry
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Fig. 1: Experimental results of (a) tensile test (b)

compression test.
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Fig. 2: Comparison of calculated load-displacement
curves by anisotropic elasticity with experiments: (a)
axial (b) transverse directions
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Fig. 3: Comparison of calculated load-displacement
curves by elastic-plasticity with experiments: (a) axial
(b) transverse directions
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