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ABSTRACT: The work aims to allocate the discrete acrodynamic load calculated by the wing to the finite element nodes of the
structure precisely and equivalently. Firstly, the aecrodynamic mesh and the finite element mesh were mapped to the same
two-dimensional intermediate surface by Least Square Conformal Maps (LSCM), and then the distribution of the aerodynamic
load was fitted by Chebyshev polynomial on the intermediate surface. Finally, the coordinates after finite element node mapping
were substituted to convert the aerodynamic load into finite element load. With the method presented in this paper, the whole
discrete allocation of aerodynamic load on the finite element mesh under the condition of control force and center of compres-
sion coordinate error can be realized. The LSCMmethod can realize conformal mapping of large curvature shells to
two-dimensional planes. The Chebyshev polynomial modeling and parameter identification can fit the complex aerofoil acrody-
namic loadwith high precision. The combination of the two methods can make the load conversion process both efficient and

accurate.
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Fig.1 Flow chart of load conversion
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Fig.3 Comparison of upper airfoil mesh mapping results: a) upper airfoil of aerodynamic mesh;
b)upper airfoil of finite element mesh
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Fig.4 Curve of resultant load force and pressure
center error as fitting order increases
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Fig.6 Comparison of stress nephogramsafter load application:
a)aerodynamic model; b)FEMI
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Fig.7 Comparison of displacement nephograms after load
application: a)aerodynamic model; b)FEM
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