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Static Charge Eliminator with

a AC Square Wave Source
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A new static charge eliminator with

A.C. square-wave voltage whose duty factor is variable

was developed and an examination was made of whether the eliminator is effective compared

with the conventional eliminator with sine-wave voltage.

and sine-wave voltage (both frequency is 50 Hz)
spectively, the ion current from the electrode to
measured. The plus and minus ion currents by
were about 1.4 and 1.5 times as large as those by
as the square-wave.
is 0.60 had the same absolute value. Using the

The plus and minus ion currents

Applying the square-wave valtage
to the corona electrode of the eliminator re-
a collecting electrode biased D.C. voltage was
the square-wave whose duty factor is 0.50
sine-wave which have the same peak voltage
by the square-wave whose duty factor
square-wave voltage whose duty factor is 0. 60,

any charged body at rest would be completely discharged. From the charge eliminating test
of a running PP film with velosity 4cm/s, the surface charge of the film was found to be

eliminated completely by chosing the duty factor
to the initial surface potential.

of the square-wave appropriately according

It was proved that though the square-wave form is not per-

fect, the new eliminator with the square-wave has higher eliminating power and better con-

trollability than the conventional eliminator with
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sine-wave.
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Fig. 1 Corona discharge and voltage wave forms.
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Fig. 3 Experimental arrangement for the measure-
ment of the static characteristics of the
charge eliminator.
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Fig. 4 Experimental arrangement for the measure-
ment of the dynamic characteristics of the
charge eliminator.
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Fig. 5 Voltage applying to the ccrona electrode and ion current flowing into a collecting electrode.

BADTonh, FR btk b7, ERECERS &
4 F VREBENDTLD B D T, HEEADRBE R \WT
b, FERELVESTHEEBbs. BTRENT,
FHIGuE Lk, BEHFBEO Z L TRk, @ T, K5
R XD R EBOHHW T B LT 5.

2 v RBICENT 2 A B X O EREOCHIE L
T, E— 7 EEM 5.6kV T, Fa—3 4 At 1.00 (GE
DER), 0.67, 0.60, 0.50, 0.33, 0.00 (ADEN) T
BAFHEOENERE, FhbEA—Y—7BEDE
BRI A D, REROBREEIEL, Lok
ReMewRT. ZOoMRBELY, 14+ vEizErc

10 A:DC, +5.6KV
B:DC, -5.6KV

| g C-F :Square wave
+ 5.6KV,50Hz

duty factor

-4 6 of positive wave

c-0.67

D- 0.60

14 E-050"
F-0.33

G : Sine wave

5.6KV, 50Hz

Ion current(pLA)

B 6 BRI O

Fig. 6 Static characteristics of the charge elimi-
nator,




_——

274 (38)
1.2 !
o |
n |
< 0.8} |
[
= '
3 04 !
c !
° |
c 00F~—-———"—"77 4=~
2
< 1S
i -0.4 ,lthe same point as
< experimental results
= with sine wave
g -0.8 ]
9 |
o -1.2 | L |
0.0 0.2 0.4 06 0.8 1.0
(-DC) (+DC)

Duty factor for positive value of
AC square wave
FHPOT = —F 1ok A+ vBRE LR T BER
L4 7 ARIE & OBIR
Fig. 7 Relation between duty factor of square-wave
and D.C. bias voltage where ion current

B 7

become zero.

?6A47x%5ﬁf%&®?;—?4%KlofE©
lﬁmﬁm?am%X&6a,®7@;5mkb.:@
%%Eék,4%v%ﬁ%€ﬂﬂ?6ﬂ47%ﬁ5ﬁ€
ﬂkﬁélﬁkﬁ%ﬁ@fl~?4m,?kb%,:a
AR a—T S 0.60 THBHT L bbb,
O FHED L EIX, E%itﬁﬁ@%ﬁv%ﬁ@ﬁ%éﬁ
ﬁ%bb.E&ﬁO%ﬁﬁ4%V%ﬁ%Hﬁ&?bﬂ4
7 ABIFIRH —0.2kV T, LT =—F 1t 0.50
@ﬁ%ﬁ@%ﬁm4¢V%m&€wk#%ﬂ47x%5
kﬁufﬁb,cock%ﬂ7®¢mﬁ?.
ﬁ%ﬁ®4ﬁV%$%ﬁE&me&fE®<&m%
v#%ﬂ%t&m,@soﬁﬁﬁlb,~%ka,x
47X%Eﬁ:ﬂAkV@%h%h@%%K0%,f%
Wm;54wv%ﬁkﬁ%&mia%*v%ﬁ&omﬁ

BWEESAE H8E H4FT (1984

g 3.0 &;,s\\ N
: < » P
£ 20f s
= PEE
5 - --ZTo=
AN
R I
g [ |
0.38! | 1

i 0.0 1 Ny [ |L’0'64|

00 02 04 06 08 10

(-DC) (+DC)

Duty factor for positive value of
AC square wave

X 8 F— 4 7 ABEC s 5 HHEC X5 1 4 v B

Wb ERHEC X% 4 F vEROL
Fig. 8 The ratio of ion current by sine-wave to ion
current by square-wave at the same bias
voltage.

FYREOF 2T 4 KL o TED X IR ED DI ER
wrL, M8nIdicind. COMIY, Fa—Talk
ﬁoaoo%%ﬁ%ﬁm;a4wv%m&?E&ﬁm;
%4 VERICENT, A4 7 ABED 2.4kV O%H
K%Lsﬁ,—z4mf@%ﬁmmL4%%%m:eﬁ
opnn. o3, FHMIC B A A VERSEREIC LS -
4%V%ﬁ&%b<tél5kﬁ%ﬁ®?a—?4m&
X@f&bk’ﬁ47xﬁﬁﬁl4m7®%ﬁﬂﬁ&
—2.4kV O%4 0.38 Lcb. 5
4.2 B B M

gL L, 1§ 20mm, ES 5pm 0, HE
BAETARShTWSG PP (#) FmEvy) 77
%%Vt.?—f@%ﬁﬁﬁﬁScmh,ﬁ%%ﬁﬁT
%@%lﬁ%%mnﬂf%ﬁk%—fﬁkoﬁmm%h
%nzmmm1mmnabt.E%ﬁ%;w:a~r7
AT a— T 1 10(0.60) OHTHWD € — 7 BER 4.8,

Sine wave 1000
frequency: 50Hz ~
peak voltage(V) z 800
-—- 0 2 600
eee 4800 25
000 5600 275 400
asa 6400 ey a 200
o8 |6800 ! | & ! 1 I
1000 -800. -600 -400 -200 400 600 800 1000

Initial potential(V)

R0 EEE AR RER OB

voltage.

Fig. 9 Dynamic characteristics of the charge

eliminator with sine-wave



WA BEREL A WRES (L0 - HE)

275 (39)

Squer wave
frequency : 50Hz
duty factor:0.60
peak voltage(V)

5
4

w
o
o

--=0
eeo 4800
ooo 5600
ada 6400
‘onon |6800

potential(V)
- N
o

Residual
S

00
00

o
o

| 1 Il
-1000 -800 -600 -400

-100 Initial potentiat(V)
-200
+-300
=400
-500

! 1 ! 1 1
200 400 600 800 1000

B 10 Fa=7 1k 0.60 OFHE LR BRES OB %

Fig. 10 Dynamic characteristics of the charge eliminator with square-wave
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