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Experimental I'nvestigation on Electrostatic Charging
of Spherical Metal in Corona Discharge

Yasuyuki TABATA*

Theoretical studies and laboratory experiments on particle charging under the circumstances exist-
ing the corona discharge have been made by many investigators for a' wide range of conditions. The
first quantitatively experimental results on particle charging in the corona field were obtained by H.
Rohmann in 1923. Theoretical formula with charge quantity of the spherical particle was derived by
M. M. Pauthenier and M. Moreau-Hanot in 1932, But charge quantity of particles is not simply obtained
by the theoretical formula, because charging-field strength (electric field strength) and ion density of
corona field represented as functions in the theoretical formula are not directly determined by analysis
"~ and/or experiments.

" This paper presents the experimental formula and results with elecirostatic charging of particles
imparted by ion bombardment of the corona discharge. This experimental formula for charge quantity
of particles in the corona field is given by

QL2 iV s e
where @, is the charge quantity of the particle penetrating thréugh the path p in corona field, g, the

permittivity of free space, @ the radius of the particle, 7 the average velocity‘of the running particle,

z the distance related with the corona electrode geometry, fi(V,p) the experimental equation can be
introduced by use of saturation charge of the particle and f,(V) the corona discharging ¢haracteristics
are obtained by experiments. This experimental formula for charge quantity is written by the mea-
surable electrical quantities related to the corona discharge ; voltage supplied to the corona electrode,
corona current and corona area etc.

The experiments were carried out to verify this experimental formula for sphe;jical metal (5, 7mm

diameter) in a coaxial cylindrical corona section (20cm diameter. 10cm length). It was confirmed
' from the experiments that the experimental data fitted fairly well on a curve obtained by this experi-
mental formula and that charge quantity of the individual particle could be calculated from this experi-

mental formula. It will be possible to apply this’experimental formula to the design of the charging
processes for electrostatic powder engineering. ’
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Estimating Procedure of Critical Ignition Temperature and Self-heating

Behaviors of some Materials

.by T.Kotoyori and M. Naito
Research Report of the Research Institute of Industrial Safety

RIIS-RR-28-2, 1~15 (1980)

Self-heating behaviors of some materials were studied using the self-ignition
apparatus. Activation energy and frequency factor of the extremely slow heating
reaction during the induction period of a self-ignition process of a material can
be determined with this apparatus under adiabatic zero-order condition. The
critical ignition temperature of the material can also be estimated, applying
Frank-Kamenetskii’s critical condition for thermal explosion.

(10 figures, 1 photo, 3 tables, 19 references)
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