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Fig.2 Deformation and stress distribution of grid cylinder under specific working condition
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Advance in Automated Fiber Placement Technology on Continuous Fiber
Reinforced Thermoplastic Resin Matrix Composites

WANG Kai, LIU Hansong, ZHAO Yan
(Beihang University, Beijing 100191, China)

[ABSTRACT] Continuous fiber reinforced thermoplastic resin matrix composites have unique advantages such as
excellent mechanical properties, wide operating temperature range, possible for secondary processing, etc., which have
made great development in aviation and other fields. In order to further improve the production and processing efficiency
of this kind of material, the automatic processing technology represented by the automated fiber placement technology has
become the current research hotspot. Based on the introduction of the concept of automated fiber placement technology and
the relevant material systems of continuous fiber reinforced thermoplastic resin matrix composites, this paper summarized
the research and application status of automated fiber placement technology at home and abroad, and focused on the current
research hotspots and research progress of automated fiber placement technology.

Keywords: Continuous fiber reinforced thermoplastic resin matrix composites; Carbon fiber; Poly-ether-ether-ketone;

Automated fiber placement technology; Repass treatment of automated fiber placement
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Load-Bearing Performance and Structure Optimization for Kagome Grid
Satellite Cylinder Made by Filament Winding

SUN Shouzheng', SUN Tianfeng’, CHEN Weigiang’, FAN Dongxing', HAN Zhenyu', FU Hongya'
(1. Harbin Institute of Technology, Harbin 150001, China;
2. Beijing Satellite Manufacturing Factory Co., Ltd., China Academy of Space Technology, Beijing 100094, China)

[ABSTRACT] Cylinder is the main bearing component of a satellite, which plays a major role in the load-bearing
performance of the whole structure. Due to lightweight and high strength, Kagome grid satellite cylinder made by filament
winding is commonly used in satellite cylinder. However, the structural parameters are coupled with each other in the
design of the grid structure, and the effect of the parameters on the load-bearing performance of the cylinder is unclear.
In this paper, the structure optimization of the Kagome grid satellite cylinder is studied. The finite element method is
used to analyze the load-bearing performance of the cylinder under the working conditions for the satellite. Furthermore,
the relative independence design conception regarding spiral rib and ring rib is put forward. Combining the parametric
modeling strategy, the effect of each structural parameter on the load-bearing performance is obtained. With the load-
bearing performance and mass as the main optimization objectives, the structural parameters of the cylinder are optimized using
the multi-objective genetic algorithm. Also, the strength and buckling performance of the optimal structure are analyzed. The
results show that the mass of the optimal structural is reduced by 21.2%, and the mechanical properties meet the specific working
conditions of the satellite. Finally, the self-developed desktop winding machine is used to wind the cylinder.

Keywords: Satellite cylinder; Grid structure; Filament winding; Structural optimization; Load-bearing performance
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