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Abstract: To be used as an encapsulant in undersea sonar devices, a material exhibiting excellent mechanical strength
and a lower swelling ratio for seawater and oil is required to prolong its application. Polypropylene(PP)/ethylene-pro-
pylene-diene (EPDM) composites containing hollow glass microsphere (HGM) particles were examined to be used as an
outer layer of a bilayer sonar encapsulant. To produce composites having enhanced properties, HGM particles grafted
with 3-aminopropyltriethoxysilane having amine end groups (HGM-NH,) and polypropylene-maleic anhydride as a com-
patibilizer were used. The composite containing HGM particles exhibited better tensile strength and lower swelling ratios
in the seawater than PP/EPDM blends regardless of the surface treatment of the HGM patrticles. At a fixed HGM content
in the composite, the composite containing HGM-NH, exhibited better tensile strength and lower swelling ratio than the
composite containing untreated HGM. The tensile strengths of the composites examined here were not changed after
impregnated with seawater.
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Figure 1. FTIR spectra of (a) HGM; (b) HGM-NH,.

|
| | c ol
194 ) A I g f
Vol W‘f\ﬂﬁﬁﬁ‘“‘w‘t\'\“l q “H",‘V b

300 cm™)o] FZE T T HGM-NH, ¢ #+¢] BC CP-MAS 100 50 o

NMROIAE= 11.0, 23.2, 43.6 ppmellA] opw| =2 G 7] 2] Figure 2. Structure of HGM-NH, and its *C CP-MAS NMR spec-

3 3z 5o] Az} o]l A= APTS/) ZHZEH trum.

&
H;C/ \ﬁ/ 2
2
—si
T
on o1 HO oH
HO OH 2
NaOH 0.5mol/L >~ > - . o—Si—C.__¢_ (a)
- . HO on + 0—Si—0 7 ™un,
P HO OH H,
HO oH o~ 0
OH | -0
APTS —&
(Catalyst: n-propylamine) "Ic\c/c\llllz
[
HGM HGM-OH
HGM-NH,
™ " %
HzC’C\ﬁ’NHZ —— pyc= g
—Sli\z -S4 " 0
| 0 1 ™ #
Ho 2 DH\ - o o’ Ho_§ cm\ e % / “ou (b)
—0 0-$i=C. .Cu i —oQo.a-c; ch
Ho o/ K " PP-MAH compatibilizer Ho W on / WoH
_S:i/:z _s:i/gz
[CLNL LCNLA
Hy H.
PP-g-HGM
HGM-NH, 9

Scheme 1. Reaction procedure for the preparation of (a) amine terminated HGM particles (HGM-NH,); (b) PP grafted HGM (PP-g-HGM).
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Figure 3. Tensile behavior of polyurethane and PP/EPDM blends.
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ites containing 3 wt% of (a) pristine HGMs; (b) HGM-NH,. Note
that the specimens were fractured under liquid nitrogen.
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