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Abstract: Thermoplastic polyurethane (TPU) elastomer is used as an encapsulant in undersea sonar devices. A new mate-
rial for sonar encapsulant exhibiting better mechanical strength than TPU along with a lower swelling ratio for seawater
and oil is required to prolong its application. TPU grafted silica nanoparticles (TPU-g-silica) were prepared and then they
were melt mixed with TPU to fabricate desirable composites for underwater applications. The composite containing silica
nanoparticles exhibited better tensile strength and lower swelling ratios in the seawater and oil than TPU regardless of
the surface treatment of the silica particles. At fixed silica content in the composite, the TPU/TPU-g-silica composite
exhibited better tensile strength and lower swelling ratio than the TPU composite with the pristine silica particles. Fur-
thermore, the TPU/TPU-g-silica composite exhibited enhanced tensile strength as compared to TPU after being impreg-

nated with oil.

Keywords: thermoplastic polyurethane, silica nanoparticles, surface treatment, composite, underwater application.
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Scheme 1. Reaction procedure for the preparation of amine terminated silica nanoparticles (silica-NH,).

Hz
2
0>5i‘.._c

DMF, 20°C
PTMG
F ﬁC / .
BD 0 2 Hy

I
o

‘T"O - N

[}

Hy n
C—O C—H——nnnr
n

Scheme 2. Reaction procedure for the preparation of TPU grafted silica nanoparticles (TPU-g-silica).
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Figure 1. ¥Si CP-MAS NMR spectra of the pristine silica nano-
particles and silica-NH,.
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Figure 2. "C CP-MAS NMR spectrum of the TPU grafted silica
nanoparticles (TPU-g-silica).
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Figure 3. Photomicrographs of (a) the pristine silica nanoparticles;
(b) TPU-g-silica observed with HR-TEM.
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Figure 4. TGA thermograms of the pristine silica nanoparticles and
TPU-g-silica.
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