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Description (100-300 words) 
Thermoplastic composites (TPCs) are on the verge of unprecedented growth in structural 
applications in the aerospace sector, in large airframes and in urban air mobility, which is likely to be 
followed by high volume automotive applications. While the manufacturing of individual parts is at a 
proper level of maturity, the integration and assembly of these parts is far less well developed. This 
urgently calls for rapid technology development, particularly in fusion bonding, which cannot 
progress without significant improvement in accurate material and process modelling, combined 
with well controlled and monitored manufacturing processes leading to predictable structural 
performance. This program will establish the scientific principles for advanced assembly and 
integration manufacturing methods of TPCs at an industrial scale. Along the process chain, from 
constituents up to large assemblies, this work will consider a wide range of length and time scales. 

The processing behavior and resulting structural performance of TPCs are closely related to the 
micro, meso and macroscopic structures, which evolve throughout the process chain. The evolution 
of these material structures, in turn, depends strongly on the time scales particular for each 
manufacturing process: from milliseconds for ultrasonic welding or additive manufacturing methods, 
up to hours for quasi-static (co-)consolidation processes. Novel simulation models with high spatial 
and temporal resolution will be developed to capture the generic process-structure-performance 
relations, in combination with corresponding new material characterization methods. In addition,  
novel inspection techniques will be developed, such that rapid production processes will not be 
obstructed by subsequent time consuming nondestructive inspection. Machine learning will be used 
for material structure optimization as well as for real time process control. 

Next to a unified approach for design and optimization of TPC materials, processes and 
constructions, including their numerical implementation on open access platforms, the program will 
deliver novel validated technologies for process monitoring and control. 
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Key Enabling Technologies 
1. Engineering and Fabrication Technologies 
 Processing of thermoplastics composites, additive manufacturing, thermoplastics welding, 

composite overmolding 
2. Advanced Materials 
 Thermoplastic Composites 
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