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Preparation and Properties of CNTs-Al, O, Synergistic Modified Thermoplastic Polyurethane Composite
Yang Jia, Zhang Xuntao, Yang Shangke, Fan Yiwen, Bian Jun, Li Xinkang, Yang Han, Lin Hailan
(College of Materials Science and Engineering, Xihua University, Chengdu 610039, China)

Abstract : To improve the mechanical and thermal conductivity of thermoplastic polyurethane (PUR-T), MWCNTs-ALO;-
MWCNTs hybrid fillers were firstly synthesized, and then PUR-T composites (PUR-T-MWCNTs-AlL,O;-MWCNTs) with different
MWCNTs-ALO;-MWCNTs filler contents were prepared by melt blending. The microstructure, mechanical properties and thermal
conductivity of the synthesized hybrid fillers and PUR-T-MWCNTs-Al,0;-MWCNTs composites were characterized. The FTIR
analysis shows that MWCNTs-AL,O;-MWCNTs is successfully prepared. Raman spectra shows that acid-treatment and surface
modification improve the structural order of MWCNTs. The results of the mechanical property tests show that, when the content of
MWCNTs-ALO;-MWCNTs hybrid filler is 2.5 wt.%, the elastic modulus of the composites is increased by 89.6% compared to pure
PUR-T. Polarized light microscopy analysis shows that the fillers at low contents are uniformly dispersed in the PUR-T matrix, but
agglomeration appeared at high contents. Thermal conductivity tests show that the thermal conductivity of the composites with 2.5
wt.% MWCNTs-ALO;-MWCNTs hybrid fillers is 0.557 W/(m - K), which is 204.4% higher than that of pure PUR-T [0.183 W/
(m - K)], and the parallel thermal conductivity of the composites is higher than that of the vertical thermal conductivity at the same
nanofiller contents.

Keywords : thermoplastic polyurethane ; multi-walled carbon nanotubes ; surface modification ; composite ; mechanical prop-

erty ; thermal conductivity
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) 3P 45 R Ol 1.25 MPa, & &2 B0 2.5% 1Y
MWCNTs-ALO,-MWCNTs /i) PUR-T & & #f K} fi
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PUR-T JEARAAHEAE I 1855 , TR i A R 26 A8
g5t ML RMALELR MWCNTs 1 ALO,, Hh
T S A R Aar ) W 51 VE D, AT #E PUR-T 44 rh
A W GO S T e T =
PUR-T YT NI 6 HHxt Ll LIA 1, & IR
FERT R A MBI SR

0.6
e
0.5 EE-Yf7

04+
03+

0.2+

PFEH /W (mK)"]

0.1 +

0
PR B2 BPEI phE

(@)
06
0.5 |y
04 |
03 |

02

PEH/[W-(mK)"]

0.1 |

PR AhRR2 © R AR

#EL 1—PUR-T ; 1} 2—PUR-T-ALO,; ; ¥ 3—PUR-T-MWCNTs ;
#E 4—PUR-T-MWCNTs-ALO;-MWCNTs
TRJE : a—25C; b—50C
& 6 PUR-T-MWCNTs-AlL,O;-MWCNTs & 44 RHGgH %

XF HEAEAN [R5 1o 4 A8 g R a5 R R B, S
FABHE AT 5[] (1 3 AR R B 1] 1 S AR
Fo B 7 R A E AR S AEERL, S ATih,

SRR G AR, ORI ) ) TR T

=

1

% 1, % ﬁﬁ/ ™

7.?
o ALO, S — ’;:*
/ MWCNTs 1 e

7 PUR-T &M RHY S FAR R
MG PAT 5 A S, B G AR AT O 1 Y
Mg 2 P58 P H MWCNTs 5 #4001 3¢
RN, ZAMEPEAT T T A SR o B
3 #ig

(1) 15 Bh T # W AE T A& B T MWCNTs-
ALO--MWCNTs Z# b 3E R, FTIR 73 M B 2204 iR
AT MW CNTs SR LA [ TR FEFIR AL
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WIERHE B S B YERE T &5 T DR R0

(4) W AR o M A3, I B 2 i R R 45
SPECT R S o AR R BRI .

(5) A 3 B, S n B i 0 BRCR 2.5% 1Y
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