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Resin glass transition assisted mechanical delamination recovery of carbon fiber laminates
XU Wanting', XING Mingfei', LI Zhan', CUI Pengyu’, FU Shuofei', DONG Lili'
(1. Institute of Resource and Environment, Henan Polytechnic University, Jiaozuo 454000, China;
2. Henan Jiaozuo Ecological Environment Testing Center, Jiaozuo 454000, China)

Abstract : In carbon fiber reinforced polymer composites (CFRP), the brittle and hard polymer matrix makes it difficult to cut
the CFRP laminate into thin, regular pieces or filaments. In response to this problem, the resin glass transition principle was used to
assist the mechanical bending process to achieve the dissociative recycling of CFRP laminate. The CFRP laminate was heated in an
air atmosphere at a temperature of 250-350 °C for 5-15 min. The brittle, hard glassy epoxy resin contained in CFRP rapidly trans-
forms into a soft, highly elastic state. The glass transition of the resin not only makes the hard CFRP soft and bendable, but it also
causes the shear strength of the high-elasticity state resin to decrease significantly, dropping to only 0.50%-6.61% of the original
glassy state resin. The softened CFRP laminate was bent and deformed violently using a bending machine. During the bending defor-
mation of CFRP, the highly elastic resin between the carbon fiber layers was easily torn, causing the carbon fiber laminate to dissoci-
ate into single-layer carbon fiber sheets. When the resin was cooled to room temperature, the resin shear strength could be restored to
64.02%-97.02% of the original resin. The glass transition process was mild, it would not have a significant impact on the mechanical
properties of carbon fiber. The tensile strength and tensile modulus of the carbon fiber were 97.81%-99.10% and 93.10%-98.58% of
those of the original carbon fiber, respectively. The obtained single-layer carbon fiber sheet could be cut into thin sheets or filaments
of uniform size and then re-prepared into new CFRP board by hot pressing. The newly prepared CFRP board's bending strength and
tensile strength were 59.00%-82.86% and 54.58%-87.91% of the original CFRP, respectively.
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