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Multiscale Finite Element Mechanical Performance Analysis on 3D and Four/Five

Directional Braiding Expansion Section
YUAN Zhichao' ,SUN Zheng' ,HUANG Hao® ,ZHANG Yike' ,0UYANG Linzhi' , LI Haohao' , WANG Yaoyao'
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China; 2. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract ;. To overcome the deficiency of present expansion section like high weight and weak performance at the joint with the shell,

this paper proposes a divided — area forming method of composite expansion section. In the light of the different performance

requirements of different areas of the expansion section, the divided-area forming of structure with various properties is realized by

rotating 3D braiding flexible yarn increasing and reducing to improve the lightweight performance of the expansion section. Based on
ABAQUS analysis software, 3D and four/five directional unit cell models in different regions of the expansion section model are

selected for performance analysis. The results show that in comparison with 3D four directional unit cell, the elastic modulus of 3D

five directional unit cell in the fifth fiber direction increases to 160%, which can effectively improve the stiffness of unicellular axial

structure and the interlayer performance of braided expansion section.
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