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critical applications in various fields such as aerospace and energy industries. This review focuses on theo-

retical and numerical homogenization models for the effective functional properties of low-dimensional

functional composites. First,an introduction to widely used static , dynamic, and numerical homogenization

methods is provided,along with a detailed discussion of the involved fillers, frequency-dependent electric

interfacial effects,and thermal interfacial effects. Then, theoretical and numerical homogenization models

for the functional properties of low-dimensional functional composites are presented, including electrical

properties , electromagnetic shielding performance , energy storage properties, thermal properties and multi-

field coupling properties. Last, future development directions for low-dimensional functional composites are

prospected.

Key words :low-dimensional functional composite ; functional property; homogenization method; theoreti-

cal and numerical models
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Fig.5 Electrical conductivity and dielectric permittivity
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respect to the graphene volume concentrations under

perfect and imperfect interface conditions’ ™
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15~ Graphite/PVDF composites(100 Hz)
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Theory, imperfect interface with constant £, and g,
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Fig.8 The dielectric breakdown strength energy
storage density of graphite/polymer composite with
respect to the graphite volume concentration under

perfect and imperfect interface conditions!"’
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