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Research progress on manufacturing and monitoring technologies for laser in-situ consolidated
thermoplastic composites
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Abstract : Continuous carbon fiber-reinforced thermoplastic composites (CFRTP) have emerged as the development frontier
and competitive focus in the field of composite materials, owing to their outstanding mechanical properties, weldability, melt-
processability, and recyclability. The research progress of laser in-situ curing technology for CFRTP was systematically reviewed,
with particular emphasis on prepreg modification and placement strategy planning during the preparatory stage, process parameter
optimization and post-processing technology during manufacturing, and real-time defect and damage monitoring methods through-
out the whole life cycle. The analysis indicates that developing efficient, engineered interlayer modification techniques for prepregs,
along with controlling their intrinsic properties, such as crystallinity and surface roughness, represents a key approach to enhancing
the mechanical properties of in-situ consolidated components. Besides, optimizing processing parameters remains the mainstream
method for ensuring manufacturing quality. Additionally, appropriate post-treatment process can effectively improve the crystallinity,
mechanical properties and surface quality of the components and reduce the porosity. Moreover, real-time online defect detection
and in-service health monitoring offer promising solutions for guaranteeing manufacturing quality and operational safety.

Keywords : laser in-situ consolidation ; carbon fiber ; thermoplastic composites ; interlayer interface ; process optimization ;

online monitoring ; structural health monitoring
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Fig. 2 Common defects in in-situ consolidation manufacturing process
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Tab.1 Common methods of in-situ real-time structural health
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