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Fig.1 Finite element model of the wing
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Fig.2 Wing root profile strain bridge
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Fig. 3 The form of the strain bridge
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Fig. 4 Wing load calibration virtual test load point
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Table 1 Load calibration virtual test modeling conditions

TS JE
1 1 2 3 4
2 3 4 5 6
3 5 6 7 8
4 7 8 9 10
5 9 10 11 12
6 11 12 13 14
7 13 14 15 16
8 15 16 17 18
9 1 3 5 7
10 2 4 6 8
11 3 5 7 9
12 4 6 8 10
13 5 7 9 11
14 6 8 10 12
15 7 9 11 13
16 8 10 12 14
17 9 11 13 15
18 10 12 14 16
19 11 13 15 17
20 12 14 16 18
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Table 2 Load calibration virtual test verification conditions
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Table 3 Test error of shear equation for different loading
positions of the same number of conditions

TRk R
i U T L= Bt izl bz
TH1/% | TH2/% | TH3/%

1 1~18 14.80 10.90 12.50
2 1~16 19~20 -1.90 -1.30 -1.60
3 1~14 17~20 -0.30 -0.20 -0.20
4 1~12 15~20 0.60 0.50 0.50
5 1~10 13~20 -0.20 -0.10 -0.20
6 1~8 11~20 0.40 0.30 0.40
7 1~6 9~20 0.70 0.50 0.60
8 1~4 7~20 -0.40 -0.30 -0.40
9 1~2 5~20 -0.20 -0.20 -0.20
10 3~20 0 0 0
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Table 4 Test error of shear equation for different
loading conditions

IR
Fe | SERE TR Lt gl Bt
T /% T2 /% THL3 /%
1 6 37.98 28.27 3227
2 8 1.95 1.41 1.64
3 10 1.77 1.31 1.51
4 12 0.36 0.24 0.29
5 14 0.38 0.29 0.32
6 16 0.88 0.63 0.74
7 18 0.03 0.04 0.03
8 20 0.17 0.14 0.14
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Research on Optimization Design of Aircraft Load Calibration Test Scheme

Meng Min*, Wu Bo, Tang Ning
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Abstract: In the design of the load calibration test plan, the planned loading conditions are the main content. The goal

of the load case design is to enable the load equation to be of sufficient accuracy without too many redundant
conditions. In order to improve the efficiency of the test and ensure the accuracy of the load equation, this paper

studies the influence of the number of load equation modeling conditions and the selection of the modeling conditions

on the accuracy of the load equation based on the load calibration virtual test. The optimization design method of the

load calibration test loading scheme is proposed.
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