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Study on optimization method of the modular reconfigurable

UAV's wing structure
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Abstract: The design of the modular reconfigurable unmanned aircraft vehicle (UAV) has complex conditions and
multiple constraints, and it is necessary to obtain the optimal scheme by means of the research on suitable optimiza-
tion method according to different design thought. The study on multi-model simultaneous optimization method is
carried out in this paper. The bending moment constraint method of different configurations of wing is given. The si-
multaneous optimization method of multi—configuration wing under the condition of bending moment constraints for
front and back beam is proposed, and the wing of a certain modular reconfigurable UAV's wing is taken as the ob-
ject for application verification. The results show that, compared with the optimization results of modular wings in
references, the proposed simultaneous optimization method of multi—configuration wing structure method has
higher applicability and convergence, and wide engineering promotion value to solve the changing modular reconfig-
urable wing structure optimization problem of the whole wing.
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Fig.1 [Illustration of three UAVs
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Table 1 General parameters of three different UAV's
LAEA] AR kg ST /m HLE M /m®  MIELEE/m  WRKRIEEd#E/g  mkiudi®/g R
Fy L1 680 8 000 7.5 11 3.8 —2.5 1.3
Fyl 2 625 6 500 6.1 8 3.5 —2.7 1.3
(AR 600 5000 5.0 6 4.5 —3.5 1.3
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Fig. 2 Dimension of those three wings
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Table 2 The definition of symbols
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Fig. 3 Illustration of front and back bars’ moments
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Fig.4 Optimization process of modeling aircraft
wing with moment ratio of front and back bar
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Table 3 Optimal result of front and back bar moment ratios

TH fHigba WU M/ (N-mm) AL R A/ % AT LB/ 0 AL GE sy EARALIS L)/
%2 29 516.13 73.07 71.77 73.11
4 Ja 3 10 875.93 26.93 28.23 26. 89
, Hij 5 29437.63 72.88 71.65 73.02
] . J& 3 10 954. 56 27.12 28.35 26.98
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, g —19 366. 88 72.88 71.65 72.91
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Hij 5 25677.23 72.77 71.62 72. 86
. Je 3 9607.99 27.23 28. 38 27.14
, Hij 3 25 540. 77 72.38 71.38 72.63
. ! S 9744.75 27.62 28.62 27.37
e i —13826.22 72.77 71.62 72.85
: Ja 3t —5173.54 27.23 28.38 27.15
, i —13752.69 72.38 71.38 72.44
i Ja —5247.16 27.62 28.62 27.56
i 22 18 034. 61 72.92 71.69 73.02
. J& 3 6 696. 69 27.08 28. 31 26.98
, g 17 962. 98 72.63 71.52 72.73
] . J& 3 6768. 45 27.37 28.48 27. 27
e T —13912.43 72.92 71.69 73.06
! Ji 3 —5166. 02 27.08 28.31 26. 94
, i 22 —13857.13 72.63 71.52 72.77
: Ja 3 —5221. 36 27.37 28.48 27.23
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Table 4 Weight comparison of wing using different
optimization methods

RICHALS  Fe G R Ak

e Hbs SCERLS 45 2R ke P /kg TN
w, 64. 61 66.32 62.13
W, 57.97 58.06 54.55
W, 49.03 49.11 46.73
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Table 5 Comparison of wing bar design variables
using different optimization methods

B 1 R TIPS A

B/mm*  R/mm® 455/ mm? . /mm?

(?”j;ééi) 282.00  178.36  166.52  159.35
fﬁ;ﬁiz) 140.00  89.64 88.61 79.58
(fifﬂfzﬁl) 2.01 1.99 1.88 2.00
(Eﬁiégﬁi) 282.00  157.33  152.45 144,92
(§L%§§E> 140.00  78.16 78.95 72.71
(Zﬁjﬁgﬁzﬁ) 2.01 2.01 1.93 1.99
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