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Experimental and prediction study for bearing capacity
of inflatable wing

WANG Zhi-fei, WANG Hua, WANG Wei, JIA Qinping
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Abstract: Experimental and prediction study for bearing capacity of inflatable wing have
been done and described in this paper. Firstly, model of aerofoil was established, structure
of inflatable wing was analyzed and optimized, then method of orthogonal experiment was
used to ascertain the main impact of influence bearing capacity and experimental of inflatable
wing was finished for bearing capacity. Artificial neural network was finally adopted to pre-
dict bearing capacity. The results show that: (1) In the initial experiment, at the same
pressure, the relationship between loading and deflection approximately abides by linearity
relations. When reached the fixed pressure, the relationship between loading and deflection
is also linearity, but the slope abruptly increases. (2) The relative error between the pre-
dicted result and the experiment result is 12% ., and standard deviation 0. 39% ., and show
that the bearing capacity prediction model of neural net work can predict the bearing capacity

of inflatable wing accurately and rapidly.
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Fig. 3 Equipment of loading test
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Fig.1 Diagram for inflatable wing
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L, (3 ( D.
1 1 1 1 1 35.15
1 2 1 2 2 2 97. 63
Table 1 Orthogonal testing factors and levels 3 1 3 3 3 143. 82
4 2 1 2 3 13.57
1 2 3 4 5 2 2 3 1 52.59
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Table 4 Values of design variables

6 3-6-1 BP
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Fig. 6 Structure of a 3-6-1 back propagation network
G/N 9.8 9.8 68. 6
3 n 13 1 19
’ 5
b b
b
; 20N,
3
b
Table 3 Comparison between the common parameters 30N
b
and the improved parameters
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Table 5 Bearing prediction testing of the artificial neural network
/mm
/mm /% /%
1 2 3 4 5
1 55.03 55.12 54. 96 54.98 55.09 55. 06 9 0.19
2 65.19 65.21 65. 27 65.09 65.16 65.17 10 0.17
3 30. 86 30. 89 30.78 30. 88 30. 97 30. 94 11 0.24
4 45.23 45. 30 45. 34 45. 31 45.18 45,17 12 0. 25
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