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This session aims to showcase the latest developments in the virtual testing and advanced manufacturing 

of aerospace structures and materials. We welcome contributions that explore innovative approaches—

both numerical and experimental—capable of bridging the gap between design, simulation, and real-

world manufacturing. This session is intended to foster interdisciplinary dialogue and promote cutting-

edge research that supports the development of next-generation aerospace composite systems through 

integrated virtual and physical testing strategies. 

 

The session will cover a broad spectrum of topics, including: 

 

• Computational modeling and machine learning for composite behavior prediction 

• Virtual characterization: allowables, variability, aging, and fatigue life estimation 

• Damage tolerance and virtual certification frameworks 

• Simulation of manufacturing processes and assessment of process-induced defects 

• Digital twins and their role in structural health monitoring and lifecycle prediction 

• Data-driven methodologies and deep learning applications 

• Design strategies balancing structural architecture and manufacturing constraints 

• Emerging composite technologies: thermoplastics, variable angle tows, 3D woven fabrics 

• Automatic Fiber Placement (AFP): modeling, process simulation, and design implications 

• Through-thickness stitching and transverse reinforcement for enhanced damage resistance 

 

 

 

 

 

 

 

 

 

 


