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Simulation and verification technique for composite
parts for some large civil aircraft

GUO Yuan * SHENG Yi' MA Xiuju' HUANG Jie> GAO Longfei’ LI Yuqin' LI Zengshan® GAO Zhigiang'

(1. Aerospace Haiying Special Materials co. , LTD. , Zhenjiang 212132, China;
2. School of Aeronautical Science and Engineering, Beihang university, Beijing 100191, China;
3. COMAC Composites Center, Shanghai 200436, China)

Abstract: Autoclave process is commonly used for composites manufacture. During this process, factors including
the temperature distribution changes in the tank, the thermal coefficients mismatch between the mold and composite
components, and the low thermal conductivity of flexibility mold result in the inevitable generation of temperature
gradient and the residual stress in the parts, thus affecting the performance of the materials. Composite large-scale
hyperboloid hat-stiffened panels adopt autoclave process as well. According to the working principle of autoclave,
the temperature field distribution and curing deformation in the process of the autoclave molding were simulated and
analyzed. By comparing the simulation results and the actual results of the full-size parts, the validity of the simula-
tion was verified, and the dimensional precision of the product was satisfied by optimization of the manufacturing
process and the inspection method of mold quality to control curing deformation. The results for the simulation and
the optimization of manufacturing process show that the deformation resilience and the residual stress of the composite
large-scale hyperboloid hat-stiffened panels during formation process could be predicted and eliminated at the utmost,
which is beneficial to integrate the design and manufacture process as well as improve the forming quality of the parts.

Keywords: autoclave; temperature field; composite materials; curing deformation

% Corresponding author. E-mail; 18611700121@ 126. com

105



