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1 . Introduction
by Yasuyuki TABATA*

Abstract . With the remarkable progress in science and technology, new chemical or electronic mate-
rials such as fine organic powders, amorphous and thin membrane have been produced recently using
industrial robots, a computer integrated manufacturing and factory automation system in industry.
However, these new materials and production systems are sensitive to static electricity ; as a result,
various industrial hazards have been caused by static electricity. One of them is explosion or fire of new
materials due to electrostatic discharges and has brought serious problems on both occupational safety
and industrial activity.

From the backgrounds described above, safety management and some new trials as preventive
countermeasures have been carried out to avoid the electrostatic hazards. However, fundamental data as
the minimum ignition energy of new materials being a key to prevent the electrostatic hazards have been
hardly investigated quantitatively yet, and also an electrostatic safety assessment in production pro-
cesses of industries has not been systematically made on the basis of the electrostatic properties of new
materials.

The purpose of the specific research is to develop basic preventive technologies against the electro-
static hazards occurring in the production processes of new materials in industry. Study has been made
about test methods for investigating the minimum ignition energy of new materials such as flammable
fine powders and mist, and electrostatic safety assessment of industrial activities using real scale
experimental facilities and computer simulation. In this report, the following results obtained from
experiments and computer simulation are described :

(1) New test method for measuring the minimum ignition energy of fine powders and mist.

(2) Data of the minimum ignition energy of typical new materials obtained using test methods
developed newly.

(3) Electrostatic safety assessment of powder handling processes obtained from experiments and
computer simulation.

(4) Measurement of electrostatic charging characteristics on liquids caused by spraying.
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Fig. 1 Change with year in number of fires caused by
static electricity.
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Table 1 Recent cases of industrial disaster caused by static electricity.
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