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Abstract: Interlaminar shear damage is one of the main failure modes of laminated composites, and
temperature is an important factor affecting the mechanical properties of thermoplastic composites. To
investigate the interlaminar shear characteristics of plain carbon fiber/polyether ether ketone (CF/PEEK)
thermoplastic composites at elevated temperatures, quasi-static short-beam shear tests and multiscale
finite-element simulations at 25, 120 C and 295 °C, respectively, were conducted in this study. Short-

beam shear tests were performed with universal testing machine under hot air heating. and camera
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observation and digital image correlation (DIC) were used to characterize the damage progression of the
composites. An multi-scale finite element model that can predict the macroscopic mechanical behavior of
composite materials based on component properties was developed from micro, meso and macro scales by
means of parameter cascade transfer. The results showed that the temperature increase weakened the
interlaminar shear mechanical properties of plain CF/PEEK thermoplastic composites to different degrees.
When the temperature of the composites increased from 25 °C to 120 °C, the interlaminar shear strength
decreased by 19. 24% and the shear modulus decreased by 27. 72%; when the temperature increased from
120 °C to 295 °C, the interlaminar shear strength decreased by 40. 90% and the shear modulus decreased
by 57.98%. At both 25 °C and 120 °C, the composite broke during short-beam shear, while at 295 °C,
there was only significant bending. The multi-scale finite element simulation results showed that the
simulation results of the model matched the experimental results, and the computational cost was saved.
The study provides experimental and simulation support for understanding the short-beam shear failure

mechanism of CF/PEEK composites, and data basis and experimental foundation for the structural design

and engineering application of plain CF/PEEK composites.

Key words: thermoplastic composites; interlaminar shear; high temperature effect; multiscale finite

element simulation
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