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Figure 1 (Color online) Schematic diagram of the shape memory
Kresling origami structure.
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Figure 2 (Color online) Preparation process of the shape memory
composite mesh-reinforced origami structure.
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Figure 3 (Color online) Schematic diagram of the 2D planar Kresling
origami.
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Figure 4 (Color online) Folding-deployment process of the shape memory Kresling origami structure.
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Figure 7 (Color online) Surface profile errors at different 6 angles.

&l

BREITRTE

STERITRTE STEBITRME

B 8 (M KA AR E J7 20T BRI ZKresling$T
YREAEH

Figure 8 (Color online) Shape memory Kresling origami structures
with different arrangement configurations.

114624-6



TEHE. PEE: WY )5 RF

2026 4 B 56E 11

—— AR E
- - - - SEA I TR B
—  — [l KA R AT

8
€ 6
E
| T
w4
2 aotodsi st
nf 0 e
0 1 2 3 4
JH—4kIs ] (s)

B9 (M4 R B AN Al A B J7 0 Kresling 47 Jié i 75 f4
Al
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Figure 11 (Color online) Measurement of the height of the Kresling origami structure after unloading and heat-induced deployment.

114624-8



FEEHEE. PER WY )1 RO

2026 £ 564 11 M

[ s e [ e s e (I 0 2011 52 e [P 5210 [ 50 ¢

1.0

0.8

-0.6 &

i 5 3

-0.4

0.2

~0.0

30° 40° 50° 60° 70°
B

Bl 12 (W& BDAS [F 0 f X Kresling 37 4% 25 #4) [#] 7€ 22 5
[] &2 < (¥ 5

Figure 12 (Color online) Effect of different 6 angles on the shape
fixity ratio and recovery rate of the Kresling origami structure.

1.0 [ 7 s o [ e s e D 015052 5 [P 552 [ 52 ¢ 1.0

-0.8

- 0.6 5

-0.4

-0.2

-0.0

45

B 13 (M4 o B) A [l B 7 O Kresling #1255 45 44 [ 52
ESSIEE-E Al
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Design and intelligent folding-deployment behavior of shape
memory Kresling origami structures
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Space deployable structures require excellent lightweight and high-folding-ratio stowage capabilities during launch,
alongside reliable deployment and shape stability on-orbit. To meet the comprehensive requirements of lightweight
stowage, controllable deployment, and high-stiffness shape retention, a shape memory Kresling origami structure is
proposed. Here, flexible Kresling origami serves as the base configuration, and shape memory composites act as driving
and reinforcing units, realizing intelligent folding-deployment behavior and enhanced mechanical performance.
Simulations and experiments were conducted to analyze how the layout configurations of shape memory mesh
reinforcing strips affect the structure’s folding-deployment behavior, surface precision, and load-bearing performance.
Results indicate that an off-axis angle of 40° to 50° between the reinforcing strips and Kresling creases yields superior
shape fixity. After deployment, the mesh effectively improves the origami’s surface precision and load-bearing capacity.
Moreover, the valley-crease reinforcement configuration significantly outperforms the mountain-crease configuration in
folding-deployment behavior and load-bearing capacity. These findings provide a valuable reference for designing
flexible deployable structures.

Kresling origami, shape memory composite, mesh structure, intelligent folding-deployment behavior
PACS: 46.70.-p, 62.20.fg, 81.05.Qk, 46.35.+z
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