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Fig.1 Corrugated structure with
displacement constraints
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Fig.4 Calculation process of corrugated unit
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Fig.5 Solution results of corrugated unit
with displacement constraints
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Fig.6 Convergence curve
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Fig.8 Shear-bending load—displacement curve
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Fig.9 Mechanical model of corrugated
structure with displacement constraints

BT 30% B e KiR2E N 1.54%, 5§
Yrash s — A2 anikl 8 Fin.

AR H Al il g fr 00, 35 V)
T e R v T X AR
ZURER BT 1 S TR 2E R
B, FEERLIT AR SA RO
ZEHR IR R
1.3 Eas

S LA R AR B A
BRI S5 H T A B NS 2R
(1) 1% BC 45 70 7 2R RN 1] 9 Fr .
FER ik e e X B h = W
M 2 IR SUR T A E it
BRAESIEAS 1229, WENB
EA PN ey I pa =N e LI N i e
A A T B A — I STt
JREBARBR R o HEARRE R - FEBEAS
g b, AT — AN 8UR T
PR TR T — ISR IT
WA A7 7% A 2 5 B R 29 19 A
AB Rt I B A5, BT 2 i
SURITAE I . B — NS IT )R
HRALBR 2R A4 Ry Al bR R — 30, BN
GUERITTXT T T — I 8Tt M4
B TR S AR B — o 1 i L P
SER, H R R AT K o e
o VR R, B S AS R T
HAEA 10 iR,

Eib Pl

TEEER | EveiE ) Dt
| B [ T
| | U AR
} I ninc
i | i‘—
3 j o ]

57 = ;:*7F7:7;7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7:7::f::::7\\ RN

‘({P\,P\,M{,) F)K ==ZCZTC e : AN

RE I R ey T~ 7 N Iy ———

} 0,0, .y 0} : Ei]ﬁﬁ — ‘[ @}:H%J\tfﬁ T %ﬂu%?ﬂ : } \\ T‘I"%—E%ﬁﬁ:*ﬂ‘%

P s M- 0 A IRt N e i P AN

| opers W PETR ) A 1| s |1 ARG

BRI || 1 AT

| 3 3 |

| ! SH N | ! ;

| | T <ﬁ@f ! /[EmE sk

| | B 1 it

\ I ooy ] |

| :

|

|

|

|

|

|

10 HYEHRITERE

Fig.10 Calculation process of corrugation structure
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Fig.18 Driving mechanism of flexible trailing edge
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Design of Morphing Trailing Edge Based on Corrugated Structure With

Displacement Constraints

YIN Weilong, HUANG Xin, ZHANG Jiasen, WANG Ruojun, FAN Luyao
(Institute of Composite Materials and Structures, Harbin Institute of Technology, Harbin 150006, China)

[ABSTRACT]

In morphing aircraft, achieving smoothness, continuity, and seamless connection of wing surfaces

during deformation remains a major challenge in structural design. To address the issue of wrinkling that frequently
occurs in conventional flexible skins under compression, this paper proposes a corrugated flexible morphing framework
with displacement constraints. Firstly, considering the bending-compression coupling inherent in traditional corrugated
structures, a novel corrugated configuration is designed by introducing displacement constraints at critical locations, which
effectively suppresses compression-induced deformation during bending. Taking into account the anisotropic characteristics
of the structure, it is simplified into a beam-element model, and a chain-based algorithm is developed to establish a large-
deformation computational method under displacement constraints. The mechanical responses of the structure under
flexible skin constraints and uniformly distributed loads are further analyzed. Finally, a prototype of a morphing trailing
edge based on the proposed corrugated structure is fabricated and experimentally validated. The results demonstrate that
the trailing-edge structure achieves large deformation of up to +20°, while maintaining good surface smoothness and
continuity throughout the morphing process, with no local buckling observed in the flexible skin. This design provides a
new theoretical basis and engineering pathway for the design and optimization of flexible trailing-edge structures.

Keywords: Morphing aircraft; Flexible trailing-edge; Corrugated structure; Chain algorithm; Geometry nonlinear
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