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Abstract: The thermoplastic composites, which are known for their weldability, recyclability, chemi-
cal resistance, and rapid forming, will become common engineering materials in aerospace industry.
There are some physical phenomena during fiber placement process, which involves some fields and
cross-fields, such as heat transfer, thermomechanics, crystallization kinetics, Newtonian fluid me-
chanics and so on. Based on above theories, this article analyses theoretical models of heating process,
cooling process, interlaminar bond strength, fiber placement compaction load and thermal residual
stress, and discusses the influence factors of final products performance, such as matrix material crys-
tallinity, the degree of inter laminar intimate contact, the degree of interlaminar diffusion and so on.
The research achievements and research process are summarized and analyzed in this paper, and some
problems which still existed and need to be resolved are discussed. The future development trend of fi-
ber placement is also predicted.

Key words: thermoplastic composite; fiber placement; heating process; cooling process; interlaminar
bond strength;thermal residual stress
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