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Fig. 1 XRD patterns of MMT, MMT 5 and epoxy-solvated
MMT 00

Fig. 2 Microstructure of epoxy/MMT ;0 nanocomposites
a) Stirred by magnetic bar; b) Dispersed by HEHM; c¢) Ball milling
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Fig. 3 XRD pattemns of MMT, MMT,»; and epoxy-

solvated MMT, 5,

Fig.4 Microstructure of epoxy/MMT,»; nanocomposites
a) Dispersed by HEHM; b) Ball milling
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Fig. 5 XRD patterns of MMT, MMT [I and epoxy-
solvated MMT [I
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Fig. 6 TEM micrographs of Epoxy/MMT Il nanocomposites
a) Dispersed by HEHM; b) Ball milling
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Fig. 7 Mechanical properties of epoxy/clay nanocomposites
(A) Pristine epoxy; (B} Stirred with stirrer; (C) Dispersed by HEHM; (D) Ball milling

a) Impact strength; b} Flexural strength
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Fig. 8 Schematic model of pulverizing process of clay agglomerate under external shearing force
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Fig. 9 Schematic drawing of exfoliation process of clay
layers before gelatin during curing
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MICROSTRUCTURE AND EXFOLIATION MECHANISM OF CLAY PARTICLES OF
EPOXY/CLAY NANOCOMPOSITES UNDER EXTERNAL SHEARING FORCE

LU Haijun', LIANG Guozheng' , MA Xiaoyan', ZHANG Baoyan’ , CHEN Xijangbao®
(" College of Science , Northwestern Polvtechnical Universizy, Xi' an 710072}
(® Betfing Institute of Aeronoutical Mazerials, Beding 100095}

Abstract Different processing methods such as magnetical stirring, high-speed emulsifying and homogenizing and
ball milling, were used to homogenously disperse the clay agglomerates and facilitate their exfoliation in epoxy/clay
nanocomposites. The mechanical properties and effect of external shearing force on the exfoliation of organic clay
modified with organic amine, quaternary ammonium salts and the combination of quaternary ammonium salts and
meta-xylylenediamine (.MXDA) were investigated . It was found that, for the general stirring, only partially exfoliated
structure for the small clay particles or the external layers of large clay agglomerates were obtained . While the fine
exfoliation for the external and central layers can be easily achieved by exerting vigorous shearing force, and the
catalytic role of acid primary alkylammeonium is not the key influencing the exfoliation of ¢lay in epoxy matrix. The
impact strengih and flexural sirength of epoxy/clay nanocomposites can be dramatically improved, which was about
50% and 8% higher than those of the pristine epoxy, respectively. The degree of exfoliation of clay particles will be
substantially determined by the pulverization of the clay agglomerates. The smaller the size of clay particles, the
better the dispersion and exfoliation of clay layers are, and a simultaneous outward shift of the external and central
layers occurs.

Key words Extemnal shearing force, Clay, Exfoliation, Nanocomposites



