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In the previous paper, it was found that electret charging properties on nonwoven fabrics
was affected by phenomena of back discharge, by observing the light signal with image inten-
sifier, dust figures and surface potentials. Furthermore, in order to analyze the electret mech-
anism, the investigation of nonwoven structures, namely thickness, packing density, fiber di-
ameter, etc. on back discharge and charging properties are necessary. In the present paper,
the effect of thickness on charging properties after back discharge is studied. After applying
positive and negative voltage to nonwoven fabrics with various thickness, the influences of
thickness on property between applied voltage and current, dust figure, charge density, charge
retention after charging are measured. From these results, the relationship between thickness
and modes of back discharge, charge distributions, charge densities, charge retentions were

discussed.
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Table 1 Physical properties of polypropylene non-
woven fabric.

non- . packing fiber s
thickness : : weight
woven density diameter
fabric (mm) —) (pm) (g/m?)
A 0.12 0.185 1.8 20
B 0.23 0.193 1.8 40
C 0.34 0.196 1.8 60
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Fig. 1 Apparatus for measuring applied voltage and
current.
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Fig. 2 Relationship between negative applied volt-
age and current.
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Fig. 3 Relationship between positive applied volt-
age and current.
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Fig. 4 Dust figures of charged surface drawn by image analyzer. |
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Table 2 Results of image analyzed calculation on dust figures,

Thickness
item :
0.12mm 0.23 mm 0.34 mm

) unit average discharge area (mm?) 1.8 2.2 2.5

—40kV discharge density (un/cm?) 16.3 12.4 9.1
discharge area rate (%) 30.2 28.7 22.9

unit average discharge area (mm?) 0.33 0.42 0.23

+25kV discharge density (un/cm?) 55,2 20.8 15.8
discharge area rate (%) 17.9 8.8 3.6
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Fig. 5 Surface charge density after negative corona

charging.
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Fig. 6 Surface charge density after positive corona

charging.

5. FoC, H4OBHRBCRER TS L5
FeE EERRSA X LB 0T, ~7 v BRIcED
CEMBMHEEL A b T TH B ThEeHL
<, B RERERRNE s T, ~TRE
TR A7 T 0 ok T BRI K & (7> TR
HEERBEL WD L, »OoBMEELIh T 5EE 2
bha, ©oC, BX 0.12mm oA K R
BEA ()Rt ->C BT 5 & 1.1~1.7x107%C/m?
Linh. o OfEIRZEE ORI R E Y BRI L
3x1075 C/m2 i3 < P, REEMBEEN~T » Lk ETH
HROETHDC LB RE TSR T
WribokEbhs.

447 (57)

;-—e—io,l?.mmi 0.120m

] 5 e ‘15 20 ’25 30
Time (day)
7 AHEHEO=VZ bV PR OERNRENR

Fig. 7 Charge retention of electret nonwoven fabric
treated by negative corona charging.
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Fig. 8 Charge retention of electret nonwoven fabric
treated by positive corona charging.

3.4 BRNREE

T @ EECHIN L B2 o Rl 2 B AEAR O B O
Bz oy 392 5 7o, NSO ERHAE 20
°C, 65%) W 1 FERAE Lich bRERMOED D
FERVNELE (B 7, 8). EXEERcEELY
%5 L 5 TG KRR DI, RERIEE
WIS A T 30~40%, EWBATE0% UETHD. Lff
o 72 AREEAT D WEHE NI AT K & L, Th PR —E
T 5. WG OBRIRE DI EL 2R
% 7o B SO A L. K9 1k —40KV RIE
DL OFALTLTIROBIIBER itk R T 2
o, BCERSE & R BR B A gD BIRE
A UCRAEB &0 b, 5°C/4 Talkhe AR Lis i b3
A BB EREN & WE Lz 0ThBY. MOERD
FERMER» bERERCT s TRY AL LT
5. EFEMESTE, WCARERE SR EERN R,
Firh bR L ERME cME h BRIk E L, X0
LEESCOBABEREL S . 10 AROBSEE
WARBEETR L, FORMHAEVCThOEALDT




448 (58)

—— just after corona charging
- 1 month after corona charging

K
) 308 315 323 330 38 345 353 360 368 375 383 390 398 405 413 420 428 435 443 40

current(pA)
b s e e o e

-4 T (K)

(a)Thickness 0. 12am

o > o o

e . K
317 308 315 323 330 338 345 353 300 368 375 383 390 398 405 413 420 428 435 443 430

current(pA)

-4 T (0

(b)Thickness (. 23mm

- - K
3D 308 315 323 330 338 345 353 360 368 315 363 390 398 405 413 420 428 435 443 4

current(pA)
b o e e o @
\
\
|
H
i
|
;
K

-4 T (K)

-6 (c)Thickness 0. 34mm

R 9 HFHEREE (—40kV)
Fig. 9 Thermally stimulated current (—40kV).
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