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Abstract 
Fiber-reinforced polymer composites can utilize continuous or discontinuous 
reinforcements. However, in either case, traditional manufacturing requires 
costly tooling and is typically both energy and labor intensive. Automation 
systems have been applied to perform material laydown; however, the 
composites created tend to show the same limitations, in fiber position, 
orientation and path, as conventional hand lamination. To address the costly 
tooling and the energy- and labor-intensive aspects, techniques have been 
under development to combine aspects of 3D printing and continuous fiber 
positioning. This presentation describes new digital approaches for rapid, 

energy-efficient, and cost-effective manufacturing of fiber-reinforced polymer composites, using both continuous 
and discontinuous fiber reinforcements. The challenges associated with the traditional manufacturing of composites 
are addressed by developing and integrating novel material systems while investigating their underlying processing-
structure-property relationships. Specifically, thermally responsive resin systems with tunable functional 
composition and reaction kinetics are developed to enable on-demand, rapid curing of composites with minimal 
energy input. These new manufacturing capabilities unlock the potential for designing lightweight and 
multifunctional structures previously deemed unfeasible through traditional approaches. 
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