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Fig. 1 The wing loading point and the control section
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Table 1 Load of loading point after optimization

BT AL A/ N U A/ N
1 15 929 8 14 305
2 21 249 9 16 961
3 6 949 10 11 764
4 15 004 11 13 231
5 11 060 12 5728
6 13 616 13 13 957
7 17 402 14 14 781
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Table 2 The wing bending moment contrast

before and after optimization

Pl A BAEPLACHT/ (N-mm) THRALE/(N-mm)  $R32/%
1 -1022 732 -1022 732 0. 00
2 -603 454 -596 170 -1.21
3 -369 552 —-370 033 0.13
4 - 140 667 -138 542 -1.51
5 -62 043 -62 528 0.78
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Table 3 The wing shear force contrast
before and after optimization
FERlEm OeeRTEy /N AES /N R/ %

1 191 935 191 935 0. 00

2 142 317 147 809 3.86

3 107 617 108 128 0.48

4 57 623 59 461 3.19

5 33 968 34 465 1. 46
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Table 4 The wing torque contrast before

and after optimization

PR AT (N-mm) A/ Hs/ (N-mm) 872/ %
1 -49 672 -49 672 0. 00
2 -19712 -20 532 4.16
3 -8 167 -8 572 4.96
4 403 418 3.66
5 926 972 5.00
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Simulation Study on Full-scale Aircraft Structure
Fatigue Test Load Optimization Technology

LIU Chun-yan, TANG Ji-yun, QIANG Bao-ping, CHEN Kang, WANG Gao-li
(Aircraft Strength Research Institute of China, Xi’an 710065, China)

[ Abstract |

timized mathematical model is built in this essay, using MATLAB fmincon function to solve this model. Objective

In full-scale aircraft structure fatigue test, it is required changing design load to test load. A load op-

function of optimization model includes all of the bending moment, shear force and the torque error, and introduces
the weighted coefficient, in order for the different parts of aircraft to adjust bending, shear and torsion error per-
centage. The method simplifies the full-scale aircraft fatigue test load optimization, and the method has been suc-
cessfully ap-plied to a type of full-scale aircraft fatigue test.

[ Key words | optimization model objective func-

full-scale aircraft fatigue test test load optimization

tion constraint condition



