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Abstract: The driving efficiency of the cable network transmission for morphing trailing-edge depends

largely on spatial arrangement of each cable. Firstly, the mechanical model of the cable network trans-

mission is developed. The differential iterative scheme is given for the nonlinear differential equations of

the cable network and mid-plate. Secondly, the explicit function of driving force and the minimum dis-

tance between cable and skin is introduced by use of the response surface methodology. Lastly, the opti-

mization problem is solved by the sequential quadratic programming algorithm. The results show that

the response surface models of driving force and the minimum distance between cable and skin have high

accuracy. The driving force is reduced by 27. 7% in the optimized cable network.
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Fig. 1 Schematic of cable networks with single node
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Fig. 2 Distance between the any point on skin and cable 2
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Tab.1 Orthogonal table of four factors and three levels
Fe b L; h a d F
1 10 10 40 0 —3.28 162.20
2 90 50 40 20 8.40  220.64
3 10 10 40 0 —3.28 162.2
4 50 40 30 10 2.79 176.24
5 50 10 60 0 2.87 173.65
6 10 50 50 0 —3.94 131.23
7 90 30 40 0 8.42  165.56
8 10 10 40 20 —3.13 215.45
9 10 10 40 10 —3.24 188.29
10 10 50 60 10 —3.17 126.34
11 50 50 40 0 2.15  171.97
12 50 10 50 20 3.12  222.47
13 90 10 60 0 8.71 191.35
14 90 10 50 10 8.80  219.27
15 10 30 60 20 —3.08 143.43
16 10 30 50 0  —3,.47 122.99
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Tab. 2 Nonlinear regression result

ao ai as as as ag ar as R?
F 167.028 1.047 —4.505 2.028 1.416 —0.005 0.063 —0.032 0.028 0.984
d —4.59 1.58X10° ! 6.51X10% —1.81X10 2 —1.22X10 % —8.66X10 ° —3.58X10 *2.28X10 *1.53X10 * 1.0
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Fig.3 Iterative curves of driving force
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Fig. 4 Deformation of trailing edge actuated by
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