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EVALUATION OF THERMO-ELASTO-VISCOPLASTIC PROPERTIES OF

UNIDIRECTIONAL CFRTP BASED ON HOMOGENIZATION THEORY
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In the present paper, the thermo-elasto-viscoplastic behavior of carbon fiber rein-
forced thermoplastics (CFRTP) were evaluated using the homogenization theory for
time dependent composites. For this, temperature dependence was introduced into the
elasto-viscoplastic constitutive equation of the thermoplastic resin. The thermo-elasto-
viscoplastic properties of the thermoplastic resin was then evaluated by the unidirectional
tensile tests under several strain rate and temperature conditions. Using the analysis
method, the thermo-elasto-viscoplastic analysis of the unidirectional CFRTP was per-
formed. From the results of some numerical demonstration, it was revealed that the
unidirectional CFRTP showed nonlinear stress-strain relation depending on the loading
direction, strain rates and temperature conditions.
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Fig. 1: PA6 specimen for tensile test.
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Fig.2: Relation between stress and strain for

PA6 at room temperature.
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Fig.3: Relation between stress and strain for

PAG6 at reference strain rate.
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Fig.4: Variation of temperature dependent

parameters for PAG.
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Fig.6: Relation between stress and strain
for T700S/PA6 unidirectional CFRTP;
(a) room temperature, (b) 333K and
(c) 393K.
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Fig.7: Distribution of equivalent viscoplastic
strain &P for T700S/PA6 unidirectional
CFRTP; (a) room temperature, (b)
333K and (c) 393K.
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