Prediction of Spring-back for GFR/CFR Unsymmetric Hybrid Composites
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Abstract

The fiber-reinforced composite materials have been advanced for various applications because of its

excellent mechanical and electromagnetic properties.

On their manufacturing processes, however,

thermo-curing inherently produces the undesired thermal deformation mainly from temperature drop
from the process temperature to the room temperature, so called spring-back. The spring-back must be
removed to keep the precision of designed shape. In this research, the spring-back of {glass fiber /
epoxy}+{carbon fiber / epoxy} unsymmetric hybrid composites were predicted using Classical
Lamination Theory (CLT), and compared with the experimental data. Additionally, using finite element
analysis (ANSYS), the predicted data and experimental data were compared. The predicted values by
CLT and ANSYS were well matched with experimental data.
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Table 1 Test matrix for spring-back measurement

Cure cycle Thickness Lay-up
(Temp : TC) (on C-2) (on C-2)
Cure(—lcoy(;:)lc 1 Carbon 8plies + Glass 4plies Cross=Ply

F B Carbon 8plies + Glass 8plies [04]s

ure( ]czyoc) ¢ Carbon 8plies + Glass 12plies Quasi-
Cure—cycle 3| Carbon 8plies + Glass 16plies 's";‘;;)p'c
(140) Carbon 8plies + Glass 20plies [€0/45),]s
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Fig. 3 Measured spring-back profile by CMM
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Table 2 Measured mechanical / thermal properties

; Elastic Poisson's CTE (ppm)
Material | \odulus(GPa) | ratio E & |l &
Glass/epoxy 11.5 GPa 0307 | 839 | 677 | 686
Carbon/epoxy 25.7 GPa 0.351 -1.54 | -1.54 104
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Fig. 6 Spring-back of lay-up orientation (C8/G8,Cure-cycle 2)
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