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Experimental study on carbon fiber/epoxy laminates under

dynamic tensile and their damage analysis

HUANG Qiaoping', ZHAO Guiping®, LI Jie™!
(1. Department of Building Engineering. Tongji University. Shanghai 200092, China; 2. School of
Aerospace, Xi'an Jiaotong University, MOE Key Laboratory for Strength and Vibration, Xi’an 710049, China)

Abstract: Tensile tests were carried out on two kinds of carbon fiber/epoxy laminates specimen ([ (45/—45), s
and [ (0/45/90/—45), |s) at quasi-static (strain rate 10> ~10"" s~ '), intermediate (strain rate 10~ ' ~10" s~ ')
and high strain rate (strain rate 10° ~10* s* ') using the MTS material machine and tensile split Hopkinson bar. A
damage constitutive model based on the damage energy release rate was derived within a thermodynamic framework
to analyze the dynamic failure of carbon fiber/epoxy. Three damage evolution laws associated with three damage
mechanisms (fiber breakage, matrix cracking and shear in plane) were proposed. A procedure resembling the
regularization used in viscoplasticity was adopted to take the strain rate into account on damage evolution. The
model was coded and implemented into finite element software. The tests were simulated using the model, and the
results verify that the model can simulate the dynamic tensile failure well for carbon fiber/epoxy laminates.
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E,/GPa E,/GPa G2 /GPa V2 P/(g- em™?) C Gy / MPa A/MPa m
125. 00 8.90 5.50 0. 36 0.05/0.43 68. 60 336. 80 0.13
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Table 2 Dynamic damage material parameters for T300/epoxy lamina

Al A, Az ) ) rly azsanz 7 72
0. 84 0.37 0.08 13.52 0.07 0.51 1. 00 10. 00 10. 00
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