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Preparation and performances of thermally-induced shape-memory poly (aryl ether ketone)-based
thermally conductive composites
WANG Sitong'?, LI Yingchun'?, YANG Shuai'?, LIU Jiaying"’
(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China;
2. Shanxi Center of Technology Innovation for Polyamide Materials, North University of China, Taiyuan 030051, China)

Abstract : Poly (aryl ether ketone)(PAEK) is a special engineering plastic with favorable modification and compounding char-
acteristics and is an ideal high-performance shape memory matrix. Nevertheless, PAEK possesses low intrinsic thermal conductivity,
which fails to satisfy the integrated demands of rapid deformable response and heat dissipation. Thermal modification was conduct-
ed on PAEK to address this drawback. Hexagonal boron nitride (h-BN) and carboxylated carbon nanotubes (CNTs-COOH) were
adopted to synthesize thermally conductive composite fillers. PAEK/BN-CNTs thermally conductive composite films with desirable
shape memory performance were fabricated by the solution blending method. The results demonstrate that the in-plane thermal
conductivity and shape fixation ratio of composite films rise first and then decline with the growing filler content. The maximum
thermal conductivity is obtained when the mass fraction of the filler is 15%. The in-plane thermal conductivity increases by 406% in
contrast with pure PAEK matrix, and the peak shape fixation ratio reaches 99.7%. Incorporation of thermal fillers effectively enhanc-
es the thermal conduction capacity and shape memory performance of PAEK. Composite films with varied filler contents were
assembled via the step-by-step casting method, and staged shape recovery behavior is achieved. Shape recovery time of composite
films decreases first and then lengthens subsequently as the filler content increases gradually. Such variation conforms to the shape
recovery rule of single-component composite films. Accordingly, staged shape recovery can be controllably realized by assembling
composite parts with different filler proportions. PAEK/BN-CNTs thermally conductive composites with staged response and rapid
shape memory capability hold great application prospects in intelligent devices.

Keywords : poly (aryl ether ketone) ; thermally conductive composites ; thermally-induced shape-memory ; boron nitride ;

carboxylated carbon nanotubes
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R = 15(3" X 100% )
180° -
= % x 100% ?)

2 #R5ite
2.1 NH,-BN.BN-CNTs £ &34+ F= -3 #5444
# FTIR 2#71
i i FTIR 1% %} NH,-BN, BN-CNTs F1 PAEK/



R, 55 R ARITICIRDT L S T SRR 4 S P 99

BN-CNTs #4525 A1 8E o3 il 47 RAE . &3 /& h-
BN F1 NH,-BN A9 FTIR X Lt , DA 2% it £k 9 %5 b T
VI th NH,-BN 7E 3 450 cm™ 1 3 346 cm ™' &b i #
T I R AT 33 R AR D N—HL SR A
PRl bR HE—NH, B eI R 5I A 55k,
NH,-BN 7E 1 500 cm " i 3T A7 75 55 0 , 3038 5 9k A
B N—H B9 25 i R 2l , 33 9 2 FRAIE 4R T LATIE
AR AL I A R

——h-BN

1396
T3 346 210
\
3450 1394
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™!

&3 AR HTE BN B FTIR 5 &
Fig. 3 FTIR spectra of BN before and after the amination reaction
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Fig. 7 DSC curves of PAEK/BN-CNTs thermally conductive composites
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Fig. 13 Mechanical properties of PAEK/BN-CNTs thermally conduc-

tive composites
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Tab.1 Shape fixation ratio and shape recovery ratio of PAEK/BN-

\

CNTs thermally conductive composites

Samples 0/° 0/° R/% R/%
PAEK-5wt% 178.8 6.6 99.3 96.3
PAEK-10wt% 177.2 2.8 98.4 98.4
PAEK-15wt% 174.2 0.6 96.8 99.7
PAEK-20wt% 176.9 7.7 98.3 95.6
PAEK-25wt% 175.5 20.0 97.5 88.8

Notes: 6,is shape fixation angle; 6, is shape recovery angle; R, is
shape recovery ratio; R, is Shape fixation ratio.
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