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Numerical Simulation of Electric Discharge in
Corona Devices in Electrophotography
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A numerical scheme to analyze the electric discharge process in corona devices is proposed.
The time-dependent coutinuity equations of ions and the Poisson equation of electrostatic field
are solved using the finite difference method on the boundary-fitted coordinate system. It is
assumed that the generation of ions occurs on the surface of the discharge electrode, and that
the surface electric field strength is less than the onset strength of discharge. The scheme
can compute the spatial distribution of the ion density and the electric potential, and predict
the charge-up of photoconductors of various type of corona devices in electrophotography.
The scheme is applied to two cases of the discharges in a cylinder and in a cylindrical corona
device. The excellent agreement is shown between the numerical and the experimental results.
A square corona device with and without extra dielectric films controling the electric potential
are also analyzed, and it is found that these films improve the efficiency of corona devices.
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the boundary-fitted coordinate.
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Fig. 3 Numerical method for the boundary condi-
tion at the discharge electrode.

DHRPLWD BN D, FHEB T EERE -« L CEZT
BrowEAE, EavwrREDLEIBLIIKD LD
it s,

Epo
2o/ gt/ 88
22, Vo, g% W rhth, BEEMCOEEBRMS
IO LY o 2 ChHB. ZORIL, BRELTCWSEAD
EA A voidifi oo E LTE 2T bin. i
Fe b, ORI X » CTHEBEBEE v 1B
NBEAF v OBENMREINENLTHD. BAF VIR
DWTh FAROMIEFT 5.

(3) WELTHAEROHE

ZEHE L ORERBBIOWTIE, KDL 51 LTH
EIhB. Tibb, Newton-Raphson ko RN E
EEIB2HKT LR oREREBESE, H k+1 BE
DA A v OHFEDOR R Poisson DR A HE LHBo( 4+
VI BRBENS, B k+1 B TR OMER L
E1DXS5CEHFRT 5.

4. FMEEERERTCS D BERE

BB CRNFEFEOBELRT 50, FEE
WD 2 v BV T -1, Z OFEER
HEE, =wr e v EOBRTEEAFEROKESRMT
AL, i, ERR XOEEENTOBEN, BRCHE S
TR, FRREFEOBERT L LTUFHETHS.
X4, fEHROEFILIRER Lic., BYTci, 14
VEBBIE up & LT, L8x10~tm2/Vs, MERIAER
Epo & LT, FMOMEKE (re=0mm) DFEICE
B i BOBIBT A2 EE 4.7kV hoHED b 5 fE
Epo=1.455X107V/m % i\ ie. F7z, S ERTX

¢=Vo— (16)

497 (57)

#1 Newton HICX 5REROER LM, OMHE

Table 1 Numerical scheme for the boundary con-
dition during the Newton iteration.

Status of the
electrode at

Status of the
electrode at

Computed
result after

the k-th the (k+1)-th the (k+1)-th
iteration iteration iteration
Positive
discharge Np< 0 Non-discharge
Negative
discharge Nu< 0 Non-discharge
Non-discharge EZ=Ep Positive discharge
E<Eno Negative discharge
Otherwise Unchange the

discharge status

outer boundary : OV
radius @ 32mm

ol
discharge electrode
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Fig. 4 Geometry of the cylindrical electrode.
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Fig. 7 Geometry of the cylindrical corotron with
the casing wrap angle 6=270°.
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Fig. 13 With dielectric films at 100 ms.
See the legend on Fig. 12.
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Table 2 Comparison of the discharge characteris-
tics between the cases with and without
the dielectric films at 100 ms.

Without the With the
dielectric dielectric
films films

Surface potential of the photoconductor
Postition (a)
in Fig. 14
Postition (b)

1,632.1V
202.5V

1,721.9V
341.0V

Total discharge current 2.559mA/m  2.202 mA/m

Casing current 2.282mA/m 1.843mA/m
Charge current to the

photoconductor 0.276 mA/m  0.357mA/m
Efficiency of charging 10.8% 16.2%
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