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Research on Parameterization Design Method of the Lug
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Abstract: The lug/bolt type structure is widely used in modern civil aircraft structure design. The conventional for-

ward design idea is that the structure design comes first and the strength analysis comes second, which has the prob-

lems of tedious iterations, long time consumption and error-prone human calculations. Taking reversal design as

the guiding thought and aluminum alloy (7075-T6) lug as an example, a correlation equation among the classical

load—bearing capacity, lug performance parameter and structure parameter of lug is established. By means of the de-

sign variables method, a set of parameterization design method is given. The visual program developed by MAT -

LAB is used to solve the example. The results show that the parameterization design method can realize the auto-

matic lug design guided by the demand and result mode, and the satisfied design results are obtained. The method

can quickly solve the relevant parameters of the lug and greatly improve the design efficiency under the given load

conditions and target requirements of lug.
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Fig.5 The curve K, for the aluminum alloy 7075-T6
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Fig. 6 Schematic diagram of bolt bending arm
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Table 1 Summary of calculation results

n DFR M/g M, a/D t/D D/mm W/mm a/mm {/mm
1.20 65.18 1.63 —0.17 0.60 1.88 7.94 9.53 4.79 14.93
1.30 69. 68 1.28 0.08 0.65 1.39 7.94 10. 32 5.14 11.01
1.40 72.08 1.12 0.26 0.69 1.15 7.94 11.12 5.50 9.10
1.50 73.88 1.04 0. 40 0.74 1.01 7.94 11.91 5.88 7.99
1.60 75.50 1. 00 0. 50 0.79 0.92 7.94 12.70 6.29 7.28
1.70 72.77 0.98 0.59 0.85 0. 85 7.94 13.50 6.74 6.78
1.80 69. 60 0.98 0.66 0.91 0.81 7.94 14. 29 7.24 6.40
1.90 66. 94 0.98 0.72 0.98 0.77 7.94 15.09 7.80 6.10
2. 00 64.77 0.99 0.77 1.07 0.74 7.94 15.88 8.46 5.85
4. 60 29.10 0. 50 3.27 3.25 0.15 7.94 36.52 25.80 1.18
4.70 28.31 0.48 3.37 3.27 0.14 7.94 37.32 25.94 1.10
4. 80 27.54 0. 46 3.46 3.28 0.13 7.94 38. 11 26.08 1.04
4.90 26. 80 0.45 3.53 3.30 0.12 7.94 38.91 26. 21 0.99
5.00 26.08 0.45 3.59 3.32 0.12 7.94 39.70 26. 34 0.95
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