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Abstract

The main purpose of this paper is to study on the nature of the traps in polymer.

The polyethlene is typical of polymer material as to be selected for a sample.

The current I,, are obtained with an small cxternal bias voltage from high density polyethy-
lenc which have been treated by the high-field app plication.

Two peaks, P, and P. with maxima near 85°C, respectively, appeared on the current I, spec-

trum. From the results of experiment,

It is clear that The current I,, arises from the drift,

under the external field, of carriers released from the trap sites by the heating and the trap is

surrounded by a potential barrier and trapping proceeds during the high-field treatment.

The obtained results can suggest that polvethylene contains trap sites which have an important

role in the electrical conduction and breakdown of polymeric materials.
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Fig. 1. Schematic diagram of Experimental
apparatus
(1) main electrode of 7cm diameter; (2) quard electrode;
(4) counter electrode; (5) vibrating-reed
(6) and (7) batteries; (8) shield;

(3) sample;
electrometer;
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Fig. 2. Current. VS temperature characteristics
from HDPE which have been treated
by a high-field applicatio.n.

(375 )



b) AEEV.) EkTEk:

FE ()9 28 2614 HEE V.=2000V 2zl g
Ao V,=+9V gt Ithel 5434052 V,
el dhA B Rl AE V,=-+IVE mnsted 273
& 1,9 B4L 29 39 FA 15 Po] ¥ Ast HE
A %e® ohleh 2 2E Aue AL

5
Ve Vb
1 --=2000V O
- 2. 0 +3V
= z
30 50 100 (¢ )
5.

38 3. Bl —BE FH V.ol VEEE
Fig. 3. The dependence of I,, -T characteris-
ticson V, and V,

o] HEL BERE A= ¥ wie} Aot REA
o EfpE(trap)d & AlAbstx b mEEAM HE
3 RAk=t= Aol ol 2 EE V=08 A dl &
a7 34 F4 29 Fo] [,8 =277 2™ 29 FA
(1,191 Aol ulste 53] Hel o] Azlz a9 2
8 It #ETY BEREeY mHEMERA &K
Ao} me)FE(Carrier drift)7} ohzl V, EVME
algk Aelol =R FERSYS FAE 5 A=k

o) AEmphate ok 2 EE(V,) KFME

EERE V.=2000VE —ET 242 AAE AR
ol Vi& —45VellA +45V7x] @A & = iR
9 Sz P BAME L9 BELE: 28 40 BERS
k. FA9 sjolz Py Pl tistd sl=2gs Ve
2 AAE V549 EHAS BHmE oA FEEk
Wt A BLE volzm ggler 53 slejz
P.9 slolzge 28 44X E Vil A A3
FEs & 5 dok #Hets

I,.=/NoSF,, Na=gn.u

G714 Ao Tl B ol vk Rk EERE
Se EEHE, Foe 80 upol o2 EE Vol K3 BER
g A€ot BHE n+ ARt BE, sz AR
okl BEEelvl. HEAMEl &k [, 2EL &
BRI A’ 48 izl AA5S dEgoz
BEARA g5t ar) @M Aol FAFT +
Slet

RS 6264 % 4% 1977F 7~85

M

™~
o
o
Ithp(A)Xlom
Volirp x10°
R \J 02051 2
2 1 05 02 .1

Ithp (A) %100 VTinp %10°

o

]
Lo é' ¢, P
5

0z Ot

38 4. slo| ZEBHME Lt Vo A p
4. Relation between peak Value I, and
bias Voltage V,.

d) MImeES HBR

29 5% WANEHS BRE BERT Aelvh. 20 A

b w42 ddEh A4 SRR A B
£ 30°C —gslAl ek = & Ve st 18R
®iBE VB BN 292 2% 4670 HEE b
HAAAc} 45°Cz H4d ANEE V.& BHGAZ &
A, B/R 50°CAA BEERS T8 DT 2
AR qbEsid A AWomEAEY FE ERER
£ 5°CH g¥avh 2¥ 62 2 59 gEMomHA
2 Q9 AAzYE R EEAAIAE FHTN

T°C)
129 10u a0 (39 40

e

HD PE
d = 204m

Ve *1500/
Ly=Lhr
Vg = +8Y

-t B = 04°C/mis
[

! \b“*s;\\ y \\\\ ‘

26 PX]
¥ (kD

fth (Amp}

Jgl 5. Faoin#el R
Fig. 5. Results of partial heating

(376 )



BTN Aot B BRe s WE

220 .
+
EvRR:S
S0
r -
i L ]
i.0 [ SR S TS I SR
50 1€
Temp (°C)
a8 6 A mEEelA KE EEI oA
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