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Research on wing structures bending and twisting seamlessly and largely in
specific directions

IKEDA, Tadashige
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Research on wing structures bending and twisting seamlessly and largely in
specific directions are carried out, so that “ Advanced Air Mobilities” having wings can take-off
and land in a very short distance. First, fundamental structures of the wings are proposed, and
their static and dynamic phenomena and behaviors are clarified theoretically and experimentally. A
nonlinear topology optimization method is also developed and applied to design of a large
deformation wing, and its effectiveness is shown. Finally, a radio-controlled airplane having a
proposed wing structure is built, and wind tunnel tests and flight tests are performed. The results
demonstrate 1ts flight ability and controllability.
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(a) X lattice (b) CUBE lattice (¢) OCT lattice (d) DIA lattice (e) DODE lattice
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1. [12]
X CUBE OCT DIA DODE
Parameter . : : . :
lattice lattice lattice lattice lattice
M ilitice 193 144 330 193 247
part (g)
Density (kg/m?) 214 136 313 214 20%
Bending stiffness  1.06 5.09 22.98 2.39 2.99
(N-m?) T2 lFE: =xI* =% =152
Bcgsr"g’; :Z'igncss 0.51 427 135 1.12 1.57
ek 10~ 10—+ 10~* 10—+ 10~
(N-m’/kg) X X X X X
TC(“;‘)IC SEINESS gon 7050 11200 1710 1503
Tensile stiffness
per density 4.35 51.84 35.78 7.99 6.74
(N-m?/kg)
Compressive
stiffness (N) 550 3940 7500 1160 830
Compressive
SHITESS i 257 2897 2396 542 374
density
(N-m?/kg)
Torsional stiffness  4.50 0.88 5.94 3.60 2.80
(N-m?) x1072 x1072 x1072 x1072 x 102
Tor:rog:;;tt‘ﬁ“ess 210 0.65 1.90 1.68 1.26
p g x107* x10* x10* x10™* x10™*

(N-m°/kg)

[12]
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