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Fig. 1

SEM image of SMPU-SiO, hybrid

Fig. 2 TEM image of SMPU-8i0, hybrid

Fig. 3

Single fiber composite fragmentation

test assembly
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Fig. 4 FTIR spectra of aramid fiber treated with different 13
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phosphoric acid ( PA) concentrations
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Table 1 Surface functional groups of aramid fibers treated with various PA concentration
PA( wt%) C—C(%) C—N/C—O0( %) CONH( %) COOH( %)
0 76.6 17.3 2.7 3.4
10 72.5 21.8 2.5 3.2
40 73.3 17.9 5.5 3.3
85 73.0 17.0 6.9 3.1
2.2
6
6 10
2.72 GPa 10
wt%

2.99 GPa 10% .
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Fig. 5 The Cls spectra of aramid fibers: (a) as—eceived and treated with (b) 10 wt% (c) 40 wt% (d) 85 wt% PA concentration
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with various PA concentrations
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Fig. 7 The variation of coefficient of linear expansion of
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Fig. 9 Interfacial shear strength ( IFSS) of composites:
(1) asweceived/SMPU (2) 10 wt% PA/SMPU (3) 10
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Fig. 8 PLM micrographs of the fracture of aramid fiber in
SMPU matrix: (a) as-received/SMPU (b) 10 wi% PA/
SMPU and (¢) 10 wi% PA/SMPU-6 wi% SiO,
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INTERFACIAL PROPERTIES OF ARAMID/SMPU-SiO, COMPOSITES

XU Longbinl FU Yaqinl NI Qingqing2
(' Key Laboratory of Advanced Textile Materials and Manufacturing Technology Ministry of Education
Zhejiang Sci-Tech University Hangzhou 310018)
(* Department of Functional Machinery & Mechanics Shinshu University Ueda 3868567 Japan)

Abstract Shape memory polyurethane-silica ( SMPU-Si0,) hybrids were prepared in situ via sol-gel process
with SMPU and tetraethoxysilane ( TEOS) as precursor solid acid p-toluenesulfonic acid ( PTSA) as catalyst
and the water in air as the source of hydrolysis reaction then the hybrids prepared were applied to aramid fiber
reinforced flexible composites to improve the interfacial compatibility between aramid fiber and SMPU matrix.
Meanwhile the interfacial bonding property between aramid fiber and resin matrix is inferior due to surface
inert property of aramid fiber thus aramid fiber was modified by phosphoric acid solution to increase the
surface activity. Fourier transform infrared ( FTIR) spectrometer X-ray photoelectron spectroscope ( XPS)
universal tensile instrument low-temperature thermal dilatometer and polarized light micrograph ( PLM) were
used to characterize the surface groups single fiber strength of aramid fiber and the interfacial property of
aramid fiber/SMPU matrix composites. The results show that the surface active groups and the single fiber
strength are increased by the treatment of phosphoric acid. And the interfacial shear strength ( IFSS) between
aramid fiber functionalized with 10 wt% phosphoric acid and SMPU is enhanced. Meanwhile the addition of
Si0, can effectively lower the coefficient of thermal expansion of SMPU around its glass transition temperature
(T,) and increase the IFSS between aramid fiber and matrix remarkably.
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