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ABSTRACT 
Novel high-temperature thermoplastic polymers offer potential advantages over thermoset ones and 

represent a promising alternative in advanced composite applications. This work proposes to determine 

the thermal properties and resistance of unidirectional carbon fibre reinforced thermoplastic polyimide 

composite and to characterize the influence of temperature on its mechanical behaviour and properties, 

including tensile properties, interlaminar shear strength and failure mechanisms. Characterization is 

performed on composite tapes and on ring-shaped specimens manufactured using a heated-head 

thermoplastic filament winding process. 

Results show that the thermal degradation of such composite material occurs at temperature higher than 

400°C. The glass transition temperature is approximately 250°C. The tensile strength is higher than 1200 

MPa in the fibre direction on a temperature range varying from -50 to 250°C. The material has also an 

outstanding fatigue strength under tension in this material direction. At 200°C, the fatigue strength for a 

high number of cycles (2.106) is still approximately 50% of the static strength. One of the weak point of 

this composite laminate is the relatively low interlaminar shear strength at high temperature. 
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