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Electrode-metal effect on the charge stahility was examined by observing the thermally
stimulated surface potential decay at a heating rate of about 3°C/min in a temperature range
from room temperature to about 130°C for positively or negatively corona-charged high density
polyethylene film electret on one surface of which different metals were vacuum-deposited for use
as an electrode. The charge stability of these electrets remarkably depended on the kind of
electrode metals : electrets having Al electrodes were most stable and the charge stability of
Bi-electrode electrets was the lowest among three kinds of electrets having different metallic elec-
trodes of Al, Au and Bi. Observed electrode-metal effects can be well explained on the basis of
the following model: During vacuum-deposition of metallic electrodes, some crystalline defects
are thermally introduced in the high density polyethylene sample films depending on the kind

of the deposited metal and these crystalline defects act as deep sites for charge-trapping.
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Fig. 1 Schematic diagrams of the experimental
equipment.
(@) charging device.
H.V : high voltage, N : needle electrode for
~corona-discharge, G : grid electrode for
controlling of charging voltage, Vg ! grid
voltage, Rg : variable register, R : load reg-
ister, S:sample, M : metallic thin film
electrode which was vacuum-deposited on
the sample film.
(b) measuring apparatus for the thermally
stimulated surface potential decay.
V : electrometer, E :electrode, XY-R:XY
recorder, T.C:thermo-couple, H: heater,
O : temperature-controlled chamber.
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Fig. 2 Electrode-metal effect on the thermally
stimulated surface potential decay charac-
teristics of positively corona-charged high
density polyethylene.
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Fig. 3 Electrode-metal effect on the thermally
stimulated surface potential decay charac-
teristics of negatively corona-charged high
density polyethylene.

Tit, % OWREBC L VHPES- DI T2, Lh
BIRIREE X D 2T ) Big o> T 5509, 4 niT -
feEilcrn, FRY EOREBEMPAICE, RENCTH-
<, [EE-IYF Bl EE-SY N Ba o200 TSC 2
v NHPEE L. EEAY ¥ Bl o ¢ — 7 i, R
WRETEL Vo AT 5 LERMA » 7 + 35197,
EE-LY P Boi Vo wikiz kA EEAERY, 125°C f
B — 2% 4o, CoElE TSC A v Fo Bk ER
L, TMEETHEST OIS hiokiBiRc £3<
WE v FOMBRER ISIE—FT A b, KFE
B CHWERERY) =F v v OEE TSC v F Bn
IEREES T OSSR LTS LR T I, i
b, Bn ERESTHOMMEFCHBERN T v
7oA b OEMBKICS 5L TCS ThsHER
bhn. FLT, HDPE oBEMEEMRIL D 200
TSC A v FOEMHELT Lo TRESh 5.

B 2 RO 3 155 L7 HDPE OEMELEEOEMSE
BB, S Lie® TSC A7 + LvOZEFEN
BFRMENB LD E—FH LTS, Tibb, Bl AV F
AEEAEBEMENT Bn OfNIHRENKE - ALE
A B OBMZEMRY, Bl MENKEL LEh-
C Bn OEREREE VN Bl BEA & B 0B L
EE LD S E.

¥, EEWOHGIEN Al, Bl otk Bb Au &
BRI Lic=v 2 b vy biE, EHERCEHETH
DEEY, M2RUHMIEREIhTWE X5k, AlE
MiAr &30 L Bl BHEA EHANOBOBERNEELEL D -
T, =oX s, Al Au RO Bi #ERcd o=
L7 Uy F OBHREEDIEFI AL O&RBYESE
T 5 L EFORERE~DHKH OKE S OIEFY w—8

BRSSP H16% F55 (1992)

LT 5.

2br, HDPE = v 7 + Uy F OBWMEEEOBEGE
BRGHIEEBEC X BV D, TOFREIRAY =
F U v/ BBSBATO BRAEFED B it 55 0T
i L bR S e,

PLbEo X 5 iR s b, RSB CE S i B
BRI 0 BB S B ARF O FEY, Sl
41 - PP % HDPE o TSC A~/ F ARIETER
SBOMEDFRLFE LT, BESBASRROBMRT
BHT L.

PP o4, ZERD bLTon TSC A< 7 b A i,
HDPE o4 ALK, 220 TSC v Fifh
B EE A F B X T0°C M- 2% b, EilR
LAV F Bn! i3 140°C fEE— 2% %0, ThbD2
20 TSC A v FExTs=y F v 7HREBITHS
L, =y F v/ UTIERM R BRI ERZE Lic PP Uk
D TSC A7 b AL, KR v FEEPELL
WAL, SRy Fextd b=y v 708
RN & I o 72352,

oz kb, PP oERAYF B/ ROBERA VY
Bu' iz PP OIERMER ORGP ET S b
5, ILOBMBEMC I DL DTHS T Lbvbnnd.
¥, BRTTS 7T =—AT52 X ViERREEE
BELERESEEHENER-C by, XBEFE—-270
HIE O R RERBBE N A7 b BB Rl
Rl B v FIBORAL CRERR L PP 3t TSC A
Ny P ARBET S L, BB OERERERRENL
THBIES phvb b, Bn' BER LA B LT,
7218, Uiehi»C, PP o TSC v NicBfRd 5
BRIE 7 o FEERHEPORETHD LiEHS TS,

AEBCHEH L HDPE @ TSC 27 F VOB
SRBIKGHEN PP 00 LBD TEUL TV %%
&3+%&, HDPE o4d, PP OBALRALCLSK,
R TSC Ay FBMR LB 2 » 7 -
HA b ELTEELTWASD EBbhA. LicdiaT,
HDPE nB\EBMEEET A EIEHERE LTUL,

1) &l TSC v FicBathd % M RO B

2) {EE TSC A v FRBRT5EW T 7 » 7O
D2ONELLRS.

—i, HEEES TR A PRI ORI
LEBOBEED LTy 7 A PRFETHLEE, Th
BETy 7 F A P NOBRBEB AR E LB,
IR R AL HME AN ER A v NI R &
<, WMEEBMAEENSE T &, BlREA Y FOMH
SRR LW LBERLWHBID, Finbb,
BAFDOLT 7 - VA BRI ETSHE S 1,




HDPE oBEMREi: (G - i)

ZOREER, @RS Y FOHEMPEBERRNEZ » 7 - Y
A FPEDBBENLT o7 A FOFOEE, X bk
KT 5.

F7:, PP © TSC oE#E- v VBT REEMY S
T A LM UID, HH LcEREE cHEcE sk
FROEMEAN TR A v RS s LI T
b ofe® ZoZ ki, ERAS Y FRBEGRTS T
TEIREDTENC ERFERT D, Lo T, Blid
BAEBG OB I VRV T v TOENEIEL LI L
LTh, -y FOMKBECE L bibTizy
DPWAITHE Z <\

Plboz taBE+5E, Bl v FOBESIREY
BWmEwAHERE LU, 1) OfSGEKEOMENAZYS T
H5EBbHORS.

F o, AEECEHNIhic HDPE o #lifEkmEE
FLBFE DS, WA BRS R O KITT o B &
LT, D X5BE2ERETSH. Tiehbb, BHERE
AW TH B ET TR 7 4 VA B L
B R 52 5. TORE, MERS TR < Offidh
RIGMHEAZINRS. £ LT, ZOBKMEHIER T v
7 & LTHRET B, Bl TSC v ¥ RS E
I 5.

BEEBHREGFOMZ RO BB L LT, £l
DEHENZ LR Th Do LuTEND BB, BEALE
EER OB % <, BRESFh~ofEdiREEA
DREIRGIE LV EEZ DD Al 25k HDPE »
4 v A EZEFRGE Ut O < O CRUEE R LT
B 2w AR Ui o Bl B T TR AL A BN

—f, SRS TREEE A L, AR B
U TR AR RBEAEE ST SEME T & & DIk
RALELEEMT 2 2 EAMBRTNE®, K =F Ly
Dfr, 80~110°C TOBEYLE CHERRMEOBE L H «
CHAT L, 110~127°C OB TrI KB o5 FEE)
PRI - TT A TROBALOHRLBhD X5, &
SIAEREA L CudE, 7 2 7 hORME « TR
(ba iR TR LA ORRIEE D & &5, T4 DR TEL
W LT AV =F v v OBUNEEOIEN D bR I
TWBW, LiehioC, Bl 4 v o Bl ER
EBLIBT, FD7 4 VA%< ORECHNETS &,
AVENE T L AL RIS UC, BRSBERAER R 7
4 N BEA I IR B S h, fdiET R
Ty A%EM Ty 7 94 b (HDPE oFEfR TSC v
NIRRT %) O MAELT BT CHD. O,
B REES BB REIE CTUTO X 5 &t
THETTH%.

437 (81)

—— untreated
----- 80°C/ 3h
0.5 ——90°C/3h
—-—90°C/8h
—-+=100°C / 3h
— —116°C /45m

V(T)/ Vo

1 1
o - 50 100 1%0
TEMPERATURE T (°C)

R 4 Al BEEERE < OFMTHLBE IR, E2r)
WEEMEAR ) =5 v O BIER B RE S
Fig. 4 Thermally stimulated surface potential
decay characteristics of positively corona-
charged high density polyethylene which
was heat-treated at different conditions

after vacuum-deposition of Al electrode.
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Fig. 5 Thermally stimulated surface potential

decay characteristics of negatively corona-

charged high density polyethylene which

was heat-treated at different conditions after
vacuum-deposition of Al electrode.
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