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Electrical characteristics of fibers
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Electrical energy
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Electric properties
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Electric behavior of Fibers
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Conductivity of 
various Materials
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Electric Conductivity
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Band Theory of Conductivity

• Band – Collection of energy levels

• The collection of energy levels associated with the outer shell electrons (valence electrons ) is called
valence band. This is of utmost importance is determining the electrical and optical properties of the
material. The valence band might be completely filled or half filled .It can never be empty.

• The collection of energy levels associated with the free electrons (since the free electrons are
responsible for conduction they are called conduction electrons ) is called conduction band. The
extra energy required by a valence electron to move to the conduction band is called the forbidden
energy.

• Depending on the magnitude of free energy we can characterize materials as metals, insulators and
semi conductors.
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Band Theory of Conductivity
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Conductivity of Polymers
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Electric Conductivity
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Electric Resistivity
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Electric Resistivity of Fibers
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Electrostatic charge and 
Electrostatic discharge

• Electrostatic charges are most commonly created by
contact and separation; when two surfaces contact
then separate, some atom electrons move from one
surface to the other, causing an imbalance. One surface
has a positive charge and one surface has a negative
charge.

• Electrostatic Discharge (ESD) - If two items are at the
same electrostatic charge or at equipotential, no
discharge will occur. However, if two items are at
different levels of ElectroStatic charge, they will want to
come into balance. If they are in close enough
proximity, there can be a rapid, spontaneous transfer of
electrostatic charge. This is called discharge, or
ElectroStatic Discharge (ESD).
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Electrostatic charge - I
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Electrostatic charge - II
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Origination of Charge

• When the fibers are in contact with metal, the free electrons
cannot pass from metal but from fiber. This is due to the
positive charge in fiber.

• When the fiber surface contains group of ionic nature (acid
or basic nature), the redistribution of ions can occur during
the contact with another fiber.

• When the number of moving ions is exponentially increasing
the function of temperature.

• In the dependence on surface groups, the couple of various
fibers are in mutual contact charged by opposite charge. The
sign and strength of charge can be determined from so called
triboelectric series.
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Triboelectric Series

The triboelectric series is a 
list that ranks various 
materials according to their 
tendency to gain or lose 
electrons. It usually lists 
materials in order of 
decreasing tendency to 
charge positively(lose 
electrons), and increasing 
tendency to charge 
negatively (gain electrons).
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Triboelectric Series
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Static Electricity Creation
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Static Electricity Effects
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Static Electricity Reduction


