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Inverse iterative three-dimensional initial shape analysis of inflatable wing

WANG Changguo, LIU Yuanpeng, CUI Yujia, TAN Huifeng

( Center for Composite Materials and Structures, Harbin Institute of Technology, 150080 Harbin, China)

Abstract; The inflatable wing with inflated pressure has a large deflection which leads to a deviation compared
with target shape. Such deviation has a great influence on the aerodynamic shape of the inflatable wing, which
decreases the precision of structural analysis. In this paper, we proposed a novel inverse iterative method to
obtain the accurate 3D initial shape of the unpressured inflatable wing. The initial shape of the Lattice
Inflatable Wing is then obtained accurately by combining the inverse iterative method and the APDL program.
The non-contact tests are performed to validate the inverse iterative method in the end. The results reveal that
the proposed inverse iterative method is an accurate and effective method which may be used to obtain the 3D
initial shape of inflatable wing with zero pressure. This method has high computation efficiency, good
convergence and reliable characteristic.

Key words: inflatable wing; inverse iteration; three-dimensional initial shape analysis; APDL; nonlinear
finite element; non-contact test
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