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Effects of Low Magnetic Field on Structure and Properties of Epoxy / MWCNTs-Fe,0, Composites
Zhou Huanchao', Ma Chuanguo"*, Zhang Jingjing'
(1. School of Material Science and Engineering, Guilin University of Electronic Technoloy, Guilin 541004, China ;
2. Guangxi Key Laboratory of Information Materials, Guilin 541004, China)

Abstract : Multi-walled carbon nanotubes—ferroferric oxide (MWCNTs—Fe;0,) compound particles were prepared by
homogeneous precipitation method, then epoxy resin (EP) / MWCNTs-Fe;0, composites were prepared by curing under low
magnetic field (0.2~0.3 T). The structure and magnetic properties of MWCNTs-Fe;0, were characterized by XRD, SEM and
vibrating sample magnetometer. The influences of the low magnetic field on structure, electrical and compression properties of
the composites were focused on. The results show that the compound particles presents paramagnetism, Fe;O, and MWCNTs in
the compound particles are relatively independent and easily dispersed evenly in EP. Under external magnetic field, distribution of
MWCNTs—Fe;0, in EP shows a typical characteristics of magnetic fluid with a chain-like structure aligned along the magnetic field
direction. With increasing the compound particles content, the dielectric constant, conductivity and compression strength of the
composite are generally improved, but compression modulus of the composite is first increased and then decreased. The influences
of the magnetic field induction on the properties of composites are closely related with the compound particles content. When the
compound particles content is not higher than 2%, the dielectric constant and conductivity of the composites with magnetic field
induction are higher than those of the composites without magnetic field induction. When the compound particles content is not
higher than 5%, the compression strength of the former is higher than that of the latter. In the investigated range of the compound
particles content, the compressive modulus of the former is always higher than that of the latter.

Keywords : epoxy resin ; multi-walled carbon nanotube ; ferroferric oxide ; magnetic field induction
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