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Fig.1 Fully coupled framework diagram
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Mold Optimization Design of Composite Autoclave Forming Based on Thermal
Fluid-Structure Interaction Coupling Optimization Analysis

Li Dinghe', Jia Lei', Guo Yonggang?, Wu Yaogang'

1. Civil Aviation University of China, Tianjin 300300, China

2. China Special Vehicle Research Institute, Jingmen 448035, China

Abstract: During the curing process of composite laminated structure in autoclave, deformation may occur due to
many factors, such as non-uniform temperature field, mold constraints, mismatched thermal expansion coefficients of
composite materials, and resin curing shrinkage. The full coupling effect between mold and composite structure is
very important for the accurate prediction of curing deformation. It is a key factor that must be considered in mold
optimization design. A fully coupled model is established for the composite autoclave curing process, including curing
kinetics model, heat conduction model, flow compaction model, residual stress, heat flow field of autoclave and mold.
The influence of non-uniform temperature distribution of curved mold on the demolding deformation is investigated for
the laminated plate, and a structural optimization design method is developed for the frame mold. According to the
research, the significant deformation occurs at the rear end of the surface mold and the composite structures.
Because of the mold optimization, the deformation of both the mold and composite is reduced. The optimization of the
mold has a positive impact on curing deformation reduction of the composite component, providing valuable insights
for optimizing the curing forming process of composite structures.
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