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Abstract: For the development of new material used bentonite in ceramic/organic material composite, ABS
( acrylonitrile-butadiene-styrene) material was used as a matrix polymer and a series of bentonite was blended togeth-
er. This bentonite, filler like talc or mica for plastic material, was used since natural bentonite( Ca type) is easily obtain-
able in Korea, Na-bentonite changed from natural bentonite by Na,C": based on the specified compositions, changes in
the static and dynamic mechanical properties. It was discovered that the increased content of natural and Na- bentonite
results in higher modulus with reduced impact strength. And Rockwell hardness was constant. And Na- bentonite filled
polymer showed improvement in impact strength and lower in modulus as the natural bentonite filled polymer. The stor-
age modulus(E ) of Na- bentonite filled ABS resin was higher than that of Ca- bentonite filled ABS resin, while higher
temperature, storage modulus(E’ ) decreased. At higher frequency, tan & peak was shifted at high temperature.
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Table 1. Chemical Composition of Natural Benton-

ite
Composition Contents

SiO, 64.19%
ALO;s 20.70%
Fe.0, 3.09%
Ca0 3.56%
MgO 0.32%
K0 3.01%
Na;0 0.25%
Ig. Loss 703%

% 1. Test method : KS L-3120

ANGLE: 2

Fig. 1. X-ray diffraction patterns of natural benton-
ite.
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Fig. 2. Infrared absorption spectrum of natural and
Na- activated bentonite.
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Fig. 3. Energy dispersive x-ray spectrum of natural
and Na- activated bentonite.
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ABS #A= ALRAFA AL dbg-S AHE-3
Ao ofMELR MR B8-S ALEHAA
o]Z U4EA7], IR 5& o|43st A8 £ A
butadiene ¥eFo] 21.0wt%, acrylonitrile®] ko]
22.5wt% )i, free SAN(styrene-acrylonitrile co-
polymer)¢] %337 22 Mw)& 13%bo] dch.
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Mechanical properties® &437] #1384 univer-
sal test machine{ INSTRON 6022)3} izod impact
tester( TOYOSEIKI, notched type)& AH&34ic}. =
& sl 2e] morphologys #238}7] $i8te] ZEOL
AF2] SEM(scanning electromicroscopy )2 AH8-3143
3, dynamic properties® Polymerlabl2] DMTA
(dynamic mechanical thermal analyser )3 ©]4-3}
bencing modeZ #33}gich
3. 4ot 4 nE

Bentonite7} %1% ABS 429 mechanical pro-
pertiest tensile modulus, flexural modulus, impact
strength®} hardness& Z#3}4t}. Bentonited] %
Aeko] & tensile modulus= Fig. 49l vehd A3}
7o) bentonite §Fo] F71ETE AYYEC] F
74k Qled ol dukHel BIAES FAA
BAES 1 B89 F 38 A matrix 729 =
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Fig. 4. Tensile modulus versus filler content for two
filler system.
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Fig. 5. Tensile modulus versus particle size of filler
for two filler system.
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Fig. 6. SEM picture showing the tensile fracture area of two filled system.
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Fig. 7. Flexural modulus versus filler content for

two filler system.
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Fig. 8. Izod impact strength( thickness 1/8inch) ver-
sus filler content for two filler system.
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Fig. 9. Izod impact strength( thickness 1/4inch) ver-
sus filler content for two filler system.

Fig. 11, 12 ¥ 13& 77} bentonite?} 2152 9%
S 4 matrix?] ABS $x¢} #ed4l bentoniter}
100wt% 225 2 2 NaZ A#% bentonited) F
sl AAGHE(E ) tan 09 2EYEAHS
EBdeh. ARRAE(E ) Fa 7} +E 34

vhebli, tan 6% 957 F4E 12%0 2 shift
a3 ek, B2 filler A AEY tan o= &
4 matrixell ¥])5te] filler 2180} A ey

olg FAZY EA Wil FAHY i BAeE
o] Ae1E& o} dampinge] FAse AL T3}
[13]. 22y} 320149 tan 8% £+ matrixRr}
filler $42°] ¥4 vehled ole 2483} ma-
trixe] ARF zold o7 Ao AL} 14-15].
tan 6+ matrix’} homopolymer?] A-$-ol= Ful4
7} F7VEE AR gaste A% Jehl, filler
7} FRHHE F7kte 4% bl o]+ matrix
FAo dojA Fogrt Frksd FU1EE Bye)
dsHA vehds, Ao oFstA vehues Ay
22 tan 09 Fo5oEAE Ho|xuH16-17]
2 A A= tan 69 AFe) FAA Yelz 9}
ot ole 2 Alge] AM4-3 matrixe] ABS A7}
= t}A] SAN(styrene-acrylonitrile copolymer )2}
matrixell polybutadienes]z}= 35 H-o] Zx15|6
Ae filler 3AE2 EA8}7] o) @2 fillerr}
HA7tEols Fdg A7t D $ute) giv)

r




Bentonite?} ABS 29} 7|AA EAld wjxl= 3% 987

1 ¢~ ) -
2658 20k 508 18Mn HDI9
(A) Unfilled ABS

e

28K

(D) Nabentonite 10% filled (E) Natural bentonite 10% filled

Fig. 10. SEM picture showing the impact fracture area of two filled system.
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Fig. 11. Storage modulus and loss tangent versus
temperature of ABS matrix for various
frequncy.
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Fig. 12. Storage modulus and loss tangent versus
temperature of ABS filled with natural ben-
tonite for various frequncy.
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Fig- 13. Storage modulus and loss tangent versus
temperature of ABS filled with Na-benton-
ite for various frequncy.
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