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Fig.1 XRD pattems of different materials
a) MMT; b) PNMA-MMT
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Fig.2 FT-IR spectra
a) MMT; b} PNMA-MMT; ¢) PNMA

Fig.3 TEM of PNMA-MMT
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Fig. 4 Scheme of the preparation of PNMA-MMT nanocomposite
Table 1 The dielectric data of PNMA,MMT and PNMA-MMT particles ( T =20 C)
€ a,(x 1077 $/m ) tan 8
Samples
w = 100 Hz 1 kHz 10 kHz w = 100 Hz 1 kHz 10 kHz w =100 Hz 1 kHz 10 kHz
PNMA-MMT 90.3 56.1 42.0 13.3 32.42 110.3 2.70 0.95 0.46
PNMA 21.0 13.0 9.6 2,70 8.07 7.10 2.32 0.60 0.21
MMT 61.5 28.2 16.9 7.89 13.80 39.3 2.20 0.84 0.40
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Fig.7 The appear viscosity of ERF as a function of shear
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Fig.5 The shear stress versus electric field intensity curve (5¢77,

20 C)
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Fig.6 Shear stress of ERF as a function of shear rate at the

different electric field
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Fig. 8  The curve of shear stress of PNMA-MMT

nanocomposite ERF versus temperature
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Fig. 9 The sedimentation ratic of PNMA-MMT

nanocomposite ERF versus time
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THE ELECTRORHEOLOGICAL BEHAVIOR OF POLY-N-METHYLANILINE-
MONTMORILLONITE NANOCOMPOSITES

LU Jun, WANG Baoxiang, ZHAO Xiaopeng
( Institute of Electrorheological Technology , Northwestern Polytechnical University , Xi'an TIO0T2)

Abstract  Poly- N-methylaniline/montmorillonite nanocomposite { PNMA-MMT ) particles with high dielectric
constant and suitable conductivity were prepared by an intercalaling polymerization method and characterized by IR,
XRD and TEM, respectively . The structure analysis showed that the layer spacing of MMT was swelled from 0.96 nm
to 1.34 nm and the diameter of PNMA-MMT particles was about 30 ~ 100 nm. The electrorheological(ER) properties
of the suspensions of PNMA-MMT particles in silicone oil (20 wt% ) were investigated under DC electric fields. It
was found that the mechanic performance of PNMA-MMT ER fluids displays a notable ER effect under DC current
field. The shear stress of PNMA-MMT ER fluid was 6.0 kPa { E =3 kV/mm,74.5 8"}, which was 3.6 times as
high as that of the ER fluid at zero field. Furthermore, the sedimentation ratio of PNMA-MMT ER fluid was about
97 9% after 60 days. The dielectric constant and the dielectric loss tangent of PNMA-MMT nanocomposites were
higher than those of the two components, PNMA and MMT. It is apparent that the notable ER effect of PNMA-MMT
ER fluid was attributed to the prominent dielectric property of the poly- N-methylaniline-montmorillonite
nanocomposite particles .

Key words Intercalation, PNMA-montmorillonite, Nanocomposite , Electrorheological fluid



