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Comparative Analysis of Conversion Distribution
Methods for Wing Structural Node Loads

Lei Li, Han Qing, Zhong Xiaoping

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In aircraft structural analysis, the conversion of aerodynamic load into finite element node load is es-

sential, Three converting algorithms are studied, i, e. three-point method, four-point method and multi-point

method. Finite element models of wing structures are analyzed and compared by using the above methods. The

result shows that all of three methods satisfy the total load and pressure so that all of them can realize the load

allocated requirements, Multi-point method can not only be used under extreme conditions with simple operation

on strong theoretical basis, but also select the loading location freely. The four-point method and three-point

method are followed successively. Those comparative analyses and conclusions are of certain referential signifi-

cance for the nodal load pre-processing in finite element calculation and the load distribution in topology optimi-

zation.,
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Fig.1 Schematic diagram of three-point method
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Fig. 2 Schematic diagram of four-point method
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Fig. 3 Schematic diagram of multi-point method
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multi-point method
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Table 1 Parameters of models

5 #l 2#W/N B /mm WRF% K /mm

Bl 1210 1000 1000

B2 72.64 5 000 2 000

B3 171.11 5 000 2 000

B4 92 912. 23 1600 550
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Fig.5 Model of uniform load
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Fig. 6 Schematic diagram of aerodynamic

grid and finite element mesh
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Fig.7 Diagram of local grids
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Fig. 8 Schematic diagram of spanwise node load distribution
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Fig.9 FEM results of spanwise stress
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Fig. 10 FEM results of spanwise displacement
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Fig. 11 Spanwise elliptical distribution load
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Fig. 12 Spanwise elliptical distribution load model
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Fig. 13 Spanwise node load distribution
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Fig. 14 Aerodynamic load distribution
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Fig. 15 Spanwise node load distribution
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Fig. 16 Spanwise node load distribution on upper and

lower surface of three-dimensional wing
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Fig. 17 Stress rainbow of three-dimensional wing by

multi-point, four-point and three-point methods
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Fig. 18 Displacement rainbow of three-dimensional wing by

multi-point, four-point and three-point methods
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