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 Elimination of Static Electricity by Use.
of Electrically Conductive Fiber*

Yasuyuki TABATA*¥

V, W1th the Wldespread acceptance of synthetic fiber, wh1ch absorbs relatively little moisture even at
hlgh humidity, the problems and dangers of static electricity have been greatly increased. Especially,
the discharge of static electricity can take the form of a spark, quite often an energetic spark.
“If the spark discharge should occur in an explosive atmosphere, disastrous consequences could follow.

VLS:afe methods for eliminating static electricify have been investigated in various fields ; utilization:
" of the corona discharge is one of them. ,

" It has been recognized that the fine metallic wire eliminates static electricity of the charged body:
Here, some characteristics of the Electrically Conductive Fiber (ECF), recently developed by Teijin Limited,
were investigated. The resistivity of the ECF is about 102~13% ohm per centimeter as shown in Table:
1. In early stageé of this research, it has become apparent that the ECF has the elimination faculty of
static electricity and that the elimination mechanisim depends upon the corona discharge. In this.
" paper, the discharge characteristics for the ECF, so-called “current—voltag}e characteristics” of the

corona discharge, are experimentally scrutinized in various conditions. Fig. 8, Fig. 11 and Fig. 14 etc.

- give the examples of the experimentél results in various kinds of electrostatic field. It has been.

definitely shown by these results that Yo
(1) Static electricity of the charged body is approximately eliminated until the corona starting
voltage of the ECF.
(2) The ECF has the elimination faculty of static electricity in low humidity as well as in high.
A (3) The elimination faculty of static electricityof the high electric resistance ECF, with the resistance:
more than 10° ohm per centimeter, is not different from that of the low electric reéistancé-
- ECF.
4_ A program is underway to ascertain the function of the ECF in eliminating the static electricity of

cloth.
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Table 1 1% ECF 0BSEM X WE LIcHERTH
3. WEREW ECF 0E X13348 40~42 mm
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DD, AR 3EHROYHL, #¥t A,BC &
Lic. BIEFERBEMNETETHD, BRCIERE
EBEAHER LTCW5%. Table 1 ORERERE S

Table 1. Resistance of ECF.

ECF o B&KEH
Sample]
m 42 mm 40 mm 40 mm
2V 360 Q/cm
4 290 Q/cm | 280 Q/cm | 330 Q/cm
6 270 Q/cm
8 230 Q/cm | 220Q/cm | 320 Q/cm
10 170 Q/cm
12 150 Q/cm 170 Q/cm

A, B, C: Drop method
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Fig. { Electrostatic field pattern.
BERSH



CWEMSEC X ABESOhE

EAWHBRAITUR IND L B OMEGHBENIED Z D
EHTIIV b B 2 v HENRET B LIS,
THEDXSR LT rFHENRET S, T O
BAEUKE, AOA4 4+ VIBERDIEREZT (B
FTHCLERD. BICEDE, ADAF VDR, BE
WO L IO 1 F VYORNZhICHE - T
B, HEWEOBBER LEATHER Whd Bk
FHEVE- T, WECHFEL TV BB 0BREL
hBDTh%. ERITIL ECF 2#EWEOBES
C EAAF-CLoTarrREREL, t0=wIH
BENVEEYWG L ECF, ECF & #ihfk e o Ml
NBIER, BESEEWE L ERG L OMCIBES
DOFETAESERI R I W LD, iR

C BBLTLABESIREINEDTSHS.

Wiz o ECF 2#mT5L, ZoBeo ECF i
Vh®B 2R REEECLS ), Bkt b0
ThbH. LTI OB, HESHEWEOE
fr2% BCF 0 = v FHUEEIAEEL Fic /s s &, ECF
DI 2 v FRENREL, HECHBL TV
BESIBREIRDIOTEHD. ERWECHEL T
LHESIEEWE OB ECF o = v+ MBS
BECE LS ECRESNDZLERBDTH
5. BECIEEWEOBRS ECF o= v FHEN
WEECE L kBT TREIND LEEDZDTH
5. R

Ll ko X 5w ECF i fZ8Hofl, HEK X 5%
SHEEL LD LELLND. BEBILEKTOR

Charged. body
- (plate)

Static field
meter .

High

Switch B -

iogotn

BEIAZVHVSEHR T, Dok elEir X
AU ESRBREOSHZ LTI T THiEWE & T
5.

2.3 Bk BWE

St X 31c ECF ritiiBic X s B ESSE
bbb rELLIS. Tihbd ECF plzw+iE
PHERTHIOHEBEL LTH o, WCEEL
TV HHBKIIBEOBRE Ud A VIR X » Tk
EBDOTHS. LikhoT, ZhiHTFOERE X
> TRER LT Rtz

CCCHERBRSOMB O B L Lk, #
BYEL LTIBBESARERE—FHE L0
RICBATWS. EREF AL Fig. 2 CRTLED
ThY, BESHEEWE L LT 14X200mm & B
EREFERLTCWS. ChEREEEE»SEOS
BEZHML, SBFHRCEOHBESIHE L LE
7R x T AR E- T, 2 DLBFHR DRI
B 14 mm oY R\ C 100mm o ECF %4
B L BFFiciE D, ECF o¥BESBRBRESY KR OE
BRI X o TRED T Rt

PEEBREF Fig 2 WR\C, BEFSRAREL
TEBIRCHES Y 5kV ¥ CHEIR KB hy
¥, KRCEERBY 1 BT L SBPR OB
3.8kV ¥ THTL,u £BFHREHEL TV LHER
PIREIC X o TREIRT WD L AE L. %c
THARARE A, BB % 11 LB CHEE Wk T

Synchro- scope"

" "Fig. 2 Diagram of experimental system.

KREBOME

)



— 4= ERXRREFRAERE  RIS-RR-18-5

52&EFIE ECF L oficiih 3 HEER X RIE
LTh7z. ZofER, Fig 3 (OHITRTHME )
BELNh, &BFEROBMA 3.8kV LI/ b LK
0 BEROWN T D Z EAERAI N, Fios OER
40 BRNOE/L NS NEBIAERE 3.8kV 2%, L=
CRT 5B FIROBRBEDOEMILE LR >T5
ZELEER IR
ERIER Fig. 3 KB\ T O TR T HER IS
B EERMEREREE 15mm o ECF %»#
3o * ECFLPlate WL, TOLEFORBEBEMEUELLBERCTSHS. K
EBEBEEIHALOHCZ B L DHIMEL o THD
OWTIHRBERDOBMGELS LB LHRLTW 3B,
BED X 5 ECF L &BPIR L OMER, ECF »%
GBI & PATC BRI S 5 X ) BEAMEBERER
CHBHFHECVEETHEEZFREL TS, ZOER
CHEWEN b OBK IR 2 ECF gEdh L, ECF
HEBEOBEBERIMITNFETHLIUIL B Y REDR
DBV E, Thbd, ZOREBNzeFHETLS
ZLERTLDTHS. FhavnFHBTHLS L—1F
itz HERBEEL = v P HENRBEENRE L
Bunbdbe AT Y VAR ERTS, kD200
KR TIIZ AR S hind - .
K ECF 2k o T o2 v FHREOKE, 1

o ECF// Plate °

Discharge current [¢£A)
S
I

10—

0} BB EAE B0, BHEBL 2~EL, vV
Impressed voltage [kV] 7eAa—~FRISTCTIhEPER L. BEHEERCH
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Fig. 7 Corona discharge characteristics in wide
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HEH—EE
Agents

Relative
humidity

0%, Silica gel

199, Saturated aqueous solution of CaBr,
339% Saturated aqueous solution of MgCl,
519, Room air

75% Saturated aqueous solution of NaCiz
90%, Saturated aqueous solution of BaCl,
10095 Water

L BHERTN. ARORIELTHLDZ LETE
D o7, WEHEEIEMOELL L IREL, K
BREN AN LBRECL S L e R LA L
TEOWER X BHEMEL Lic. SRERMIZE
V48 BN ETH D, BbhilERERE Fig 17
KRTERDTHS. ZORRCEDLBEOHEME
r B BRIEIS P/ E  Ie BB TH B4 20~100
% r.h. OFEPITIRE LA EEST ECF pawy
BEAFERRECS T H BEI N L YIRS,

ORI = v FHESE L LTEKFOBREDF O

200~ ' .
Relative humidity
° 0%
¢ 19% [4
° 33% o 4
* 51% A0
~ 150~ & 75% :
< A 91% .
= +100% o
= ° =4
g AA
1= o
:i:'-t .
<o
a
% 100~ caa’
t'g L3
o o o
5 o NA+
D.
LI
o &
50 A
A at
.o
*
o
4:-23—
+
0 I ! 1 ! I L

3 4 5 6 7 8
Impressed voltage [kV]
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Table 3 Constants of experimental formula
a,n Vs — Bk
Distance
Electrode é’é%wzgg (?1(1);:’? : a n
electrode voltage Vs
20 mm 3.6kV|6.0x10-11 1.89
40 4.5 [3.5x1071| 1.85
Plate 60 5.6 |6.6%x10711 1.48
80 6.1 7.5%x10°10 1,63
100 7.5 |2.1x10°114 .42
16 3.2 |3.1x10°1y 1.89
Cylinder 27 3.2 |5.6x10°1Y 1.68

42 3.2 |2.1X107'% 1.67
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Elimination of Static Electricity by Use of Electrically Conductive Fiber
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It has been recognized that the fine stainless steel eliminates static electricity

of the charged body by a corona discharge.
This paper shows that the elimination faculty of static electricity exsists in the

Electrically Conductive Fiber, with resistivity about 102~10% ohm per centimeter,
as well as the fine stainless steel and that the elimination phenomena of static

electricity depends upon the discharge characteristics of the ECF.

(Fig. 21, Table 3, Ref. 9)



