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Abstract: Shape memory polymers have garnered considerable interest due to their distinctive stimulus-
response and deformability, yet the physical and chemical properties of the commonly used shape-memory
materials themselves have restricted the range of applications and hindered the realization of highly
sophisticated applications in aerospace and other fields. As a specialized engineering plastic, poly(aryl
ether ketone) (PAEK) possesses remarkable properties in terms of high and low temperature resistance,
self-lubrication, mechanical strength, solvent resistance, and more. Consequently, it is essential to further
explore PAEK with impressive shape memory capabilities. In this paper, we review the research progress
of shape memory PAEK in recent years, with a focus on the influence of composite modification, chemical
modification, and the combination with 4D printing technology on the shape memory performance of
the PAEK. This paper, therefore, provides a reference for further development and application of shape
memory smart materials.
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Table 1 Classification of typical shape memory polymer materials and their advantages and disadvantages

e SER AV o e
e WK i RO M. A, PR Bl AL, B R
LA . R W 8 B (<100 °C)
R e BN AL T WA KR M
A R SRR A L AT NI P A




2024 4

@ TR

f S I

ﬂ;j%wz

T>T %g%%
TR ot g o

S
[ SRR aﬂw&

MWz s
, Ry W@‘ﬁ“«g r>T,
e e R ST
AN E
T>T. ng A ‘L,J«H\/%/“k_\{\/:/\r T>T,

| 7

DR s

I AR

[ A
= ] it

(b

1 @QRICIZ R A (b) RBEBERR 1 70545

Figure 1 (a) A diagram demonstrating the shape memory process; (b) Molecular structure of poly(ether ether ketone)
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Figure 2 (a) Three-period triplet shape memory curves of ZnSPEEK/NaOI(30) (7,,= 220 °C, T, = 256 °C) (Reprinted with
permission from Ref. [34]; Copyright 2013 American Chemical Society); (b) Photocrosslinking process of anthracene; (c)
Schematic diagram of the intelligent structure of the “flower” component of the light-responsive PAEK based on a multi-level

response design
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Figure 3 (a) Thermal stress driving mechanism of CF/PEEK composite ultra-thin laminates; (b) Roadmap for the synthesis of

five PAEKSs; (c) Shape-memory Fe,O0,/PAEK composite emitter ball actuator display diagram; (d) Fracture mechanism diagram

of PLA/PEEK blended with different PEEK contents
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Figure 4 Expandable structure of the shape memory PAEK holder: (a) an experimental simulation of deployed drag sail; (b)

a mimetic catcher with deployed joints; (c) the expanding film capturing and loading the stuff (Reprinted with permission from

Ref. [33]; Open Access)
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