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New Evaluation Method for Antistatic Efficiency
of Floors and Floor Coverings*

by Atsushi Onsawa™

Abstract : This paper presents a new evaluation method for antistatic efficiency used in floors and floor
coverings. Flooring is one of essential elements for controlling static charge at work area, because the
tribocharging between footwear and floor during walking causes the rise of human body potential. The human
body charging often introduces electrostatic discharges. Moreover they cause unexpected electrostatic
hazards, such as fires and explosions in flammable atmosphere, failure operations in electronic facilities and
damage of electronic devices in many areas of industry. To prevent such hazards and failures due to the human
body charging we use antistatic (dissipative) or conductive floor connected to ground as well as suitable footwear
and clothes.

In this paper we characterize the electrostatic properties of floors numerically using an equivalent circuit
model. In general the electrostatic properties for preventing hazards are determined by resistance path to
ground (leakage resistance) and decay time of static charge. To obtain them the steady state and transient
solutions of surface potential distribution are solved by using the equivalent circuit model. The modelling was in
good agreement with the experimental results of several floor coverings.  Note that the method can apply to
not only floors, but also worksurfaces.

The surface potential distributions on square floors were numerically calculated when voltage was applied at
the center of top surface and the bottom surface was bounded by a grounded conductor. A dimensionless
equation for the surface potential was obtained. The equation showed that the surface potential is determined
by the value of y=p,L*/(p,8), where p,: surface resistivity, p,: volume resistivity, &: thickness and L: side
length of the floor. Physical meaning of ¥ is the ratio of surface resistance, R, = p,, to total volume resistance
of floor, R, = p,8 /L. Calculated leakage resistance and charge relaxation, which are the functions of material
physical quantities and dimensions of floors, will be useful for designing and installing floors in industry. As a
result we found that the condition for effective antistatic efficiencies is 10 < y < 10".  Consequently we can
conclude that the condition is applicable to the evaluation method of the antistatatic floors and floor coverings.
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Fig. 1 Modelling of floor. (a) a modeled square floor. (b) an equivalent circuit model.
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Fig. 2 Normalized surface potential at the center of the
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Fig. 3 Typical distributions of surface potential for different values of x, (a) x=102(b) 10°, (c) 102, and (d) 10.
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Fig. 4 Resistance to ground of square floor with the bottom surface being bounded by a grounded conductor.
Circles: Experimental results.
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Fig. 5 Decays of normalized surface potential at the center of floor, Vo/V,, with dimensionless time (a) Tand (b)
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