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A Method for Evaluating Charge Relaxation Time of Antistatic
Materials by Two Sensing Electrodes

Masao ARIMOTO* and Asao OHASHI**
(Received April 23, 1992)

A new method and apparatus for evaluating charge relaxation time of antistatic materials are
described. The main units of the apparatus are a corona charging device, a grounded turntable
which acts as a sample holder, and two sensing electrodes whose outputs are connected in
parallel through an amplifier to the input circuit of an oscilloscope. A sample, mounted on
the turntable, passes first under the corona unit where the samplée gets some charges, and then
the sample passes under the first and the second electrodes for charge measurement. The
amplified output voltage of the sensing unit is displayed on the screen of the oscilloscope for
direct viewing. The respective maximum values Vi, V2 of the voltages induced on the first
and the second electrodes and the time difference T2 between the respective times when Vi
and Vi appear are determined on the voltage wave form displayed. The charge relaxation
time T is given as T'=T1/In(V1/V3) if it is assumed that the charge relaxes exponentially.
The sensitivity of the measurement made by the apparatus is about 1 millisecond. This result
is very satisfactory for evaluating the charge relaxation time of antistatic materials.
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Fig. 1 Experimental setup.

(a) Arrangement of electrodes. (h) Arrangement of

equipments.
Ec: Corona charging device, E1: The first sens-
ing electrode, E2 : The second sensing electrode,
H : Sample holder, S:Sample, T :Turn table,
V : DC power supply, M : Motor, A : Amplifier,
Os : Oscilloscope, DR : Digital recorder, PC:
Personal computer
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Fig. 3 The wave form of output voltage.
Vi1 : Maximum value of voltage induced the
first sensing electrode.
Vo : Maximum value of voltage induced the
second sensing electrode.
Ti2: Time difference between the times
when Vi and V2 appear.
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Fig. 4 Charge relaxation times of conductive polyethylene foam.
O : By two sensing electrodes method.
A : By Japanese Industrial Standard method.
Conditions : Temperature 25°C, Humidity 58%
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Fig. 5 Charge relaxation times of conductive poly-
vinylchloride sheet.
Conditions : Temperature 25°C, Humidity
58%
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Fig. 6 Charge relaxation times of unwoven cloth
for printing.
O : By two sensing electrodes method.
A : By Japanese Industrial Standard method.
Conditions : Temperature 22°C, Humidity 58
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