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Figures

In recent years, graphene fibers (GFs) have
emerged as a new form of electrical
conductors in  an effort to transfer
graphene’s extraordinary properties to the
macroscopic scale [1]. They consist of an
assembly of graphene sheets spun into a
textle  fiber. GFs are lightweight,
mechanically strong, and corrosion resistant.
Defect-engineering and doping strategies
have continuously improved the electrical
conductivity of fibers towards metallic levels
[2]. However, the conductivity of GFs still
remains below the conductivities of silver or
copper.

While several groups have presented
experimental results on the production of
GFs, theoretical descriptions predicting their
electrical behavior are less advanced. In
order to identify the key parameters for an
optimum conductivity of GFs, we present an
efficient simulation method. The electrical
conductivity of GFs is modelled by means of
a three-dimensional random network of
resistors (Fig. 1). We investigate the influence
of various material properties such as
graphene sheet conductivity (Fig. 2), size
distribution, or packing density on the fiber
electrical conductivity. We compare our
results to an analytical network model which
reproduces relevant features despite ifs
simplicity.

Our findings offer a deeper understanding
of GFs and can be helpful to further
enhance their electrical performance.
Furthermore, the method can be transferred
to any bulk-like material that is composed of
two-dimensional building blocks.

Figure 1: Graphene fiber model based on a
random graphene flake distribution

Figure 2: Graphene fiber parameter study. Total
conductivity as a function of infralayer and
flake conductivity.
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