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A modified radial basis function interpolation method for

aerodynamic load application

ZHENG Wei, XIONG Jun, LIU Jian, JI Kai

(CETC Wuhu General Aviation Industry Technology Research Institute Co., Ltd., Wuhu 241000, China)

Abstract: Aerodynamic loads are an important type of load in finite element analysis of aircraft structures. Due to

the mismatch between the mesh used in computational fluid dynamics (CFD) and the one in structural analysis,

and the load can be given in the form of a coordinate—pressure table, three-dimensional interpolation of the aerody-

namic load input is often required before it can be applied to the structural mesh. A modified radial basis function in-

terpolation method is proposed, where neighboring space of the interpolation point is distorted according to its nor-

mal vector, thus reducing the interference of non—coplanar sampling points. Additionally, it enhances the algorithm

efficiency by incorporating a KD tree data structure. This modified radial basis function interpolation method can ob-

tain a load spectrum matching the structural mesh based only on the coordinate—pressure table. The feasibility of the

method is demonstrated through interpolation of aerodynamic loads for several typical aircraft structures. The re-

sults show that the modified radial basis function interpolation method provides an effective means for accurately ap-

plying aerodynamic loads in the finite element analysis of aircraft structures, and has important application value.
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