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A Study on Dielectric Properties of Polycarbonate Film
Due to Variation of Degradation Time
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Abstract: In this study, the capacity and FTIR of polycarbonate film that was degraded for 2, 4, and 8 h in a thermostat
at 180°C was measured. The results of this study are as follows. It was found that the capacity decreased with increasing
degradation time and frequency. This findings suggest that the attraction between molecules and amorphous
polycarbonate increased because it contains the ketone group (-C=O-) and the chain of dioxides group (-O-R-O-).
Measurement by FTIR found that the time of therma degradation has a smaller impact because the transmutation or
variation of the material does not occur. Measurement by SEM magnified 1,000 times found that a longer thermal
degradation time results in thermal decomposition of the specimen’s particles.
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Table 1. Degradation conditions of polycarbonate film specimen
for 2, 4, 8 hours a 180°C.
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Fig. 1. Measuring circuit.

Amm
Guard
o 38mm £ Electrode
| Specimen

“—— Measuring
Electrode

54mm

Counter
Electrode

Fig. 2. Specimen and electrode unit.
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Fig. 3. Freguency properties of C vs. temperature of specimens
due to thermally degradation 2 hours at 180°C.
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Fig. 4. Frequency properties of C vs. temperature of specimens
due to thermally degradation 4 hours at 180°C.
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Fig. 5. Frequency properties of C vs. temperature of specimens
due to thermally degradation 8 hours at 180°C.

107" C FzollAl 110°CollAl oF 5.95~5.92x107"" C<J
ez oF ZAsitrt 130°C7F € Oi7kA] &% da
5to] 150°ColA] Q(M)o] #HEejz oF 5.79~5.77x107!
Co HuntR] AT 170°Co] oF 5.80~5.78x107!!
C Am2 oFzt AF2&3ict. 100 kHz, 1,000 kHz¢Ql 7
oY 110°C7HA|%= 0.1 kHz, 1 kHz, 10 kHz9l #3$&

ARG CO gol Aol AA|T Ao e AFUL
oIt
90°CoflA] AR L2 0.1~1,000 kHzQl 742+= 5.96~

5.88x107!" C A&o] F7]o|L} 170°Coll A= 0.1~1,000
kHzQl ZA9L 5.80~5.75x107" C Aol 37|82 &%
b molag ZhasiA ok wat AFE Col gt
< &7 90°CoM  170°CTHA] Adetie Fubavt
0.1, 1, 10, 100, 1,000 kHzZ A&5d4=E oFHA 7+
2314 QU

a9 5% d20ly U2 PC RS
1l 18 OCOHH 4802 =9 71E
89 &5 90°CHE 170°C7HA| 20°C’*‘ %EJ@H
0.1, 1, 10, 100, 1,000 kHz®l 7429] ANXE&HFE =
et Aol

0.1~1,000 kHz®l HLE= 90°ColA] 2 5.67~5.58%
107" C AroA 110°CoA oF 5.69~5.60x107"" C9
He ok Z7tsithrt 150°C7H 2 Wb 6 g
st} 150°CollAl Q(M)e] HHEj= <F 5.60~5.51x107"
Co HEx] Zhasicizl 170°Col| OF 5.68~5.62x107!!
C A2 oF7F Ar&aict Tl AXNLF Co] e =2
L7F 90°CoflA 170°Ce] FHo ZX Fup47t 0.1, 1,
10, 100, 1,000 kHz9l 72 oAl Zr4asiA UASS
z}o]%ﬁq

o]= d|AH%= A (bisphenol A)%}
2 BFSAIA Azt EItEYolE

2 7(phosgene)

S
27 BEL B

&



472 J Korean Ind. Electr. Electron. Mater. Eng., Vol. 31, No. 7, pp. 469-474, November 2018: S-l. Lee

93497191 FHEZN(-C=0-)9t T14217]9] #<l(chain)
-0-R-0-% #3307] o] Fstalzrol 2-4 - 8
=otog ZojAe ARAY U BA} Ato]o] ¢l2o] o}
RMA Azo] HHgego] xo|7t Aopmctn Azt

O v O

3.2 2E0j 2|8t tans Y3}

Z2]7tH Y|o] E(polycarbonate, PC) $£X] =E 4]
= %*%5 o] 255 A= JEICIA 90°CT7HR] A
90°C¥E 110, 130, 150, 170°C9] 20°Cut
.1, 1, 10, 100, 1,000 kHzQl 729] tand
W= 33 6~80] LUERHICH
ag 62 I1 49 5Yst 2HoA tands £
. 0.1 kHz, 1 kHzQl 79X 90°Col|A] 2F 2.50~
2.7o><1o3 Ae, 110°CRE ZM Fejg Z71617] Al
Zbsto] 170°CY o 0.1 kHz9l 739+ oF 1.50x107°

oT
A, 1 kHzOl Ao oF 6.8x10° Hrg Z718ict 10

ruﬁO
ol

S

kHz, 100 kHz, 1,000 kHzQl 79 90°CollA] 5.60%
107°~1.84x107%, 170°CollAl%= 3.30~8.20x107°9] A&
2 Zras) itk Fm4rt 0.1 kHzRE 1,000 kHzz

Lol AR OXAA L AopRTH T 2x7t 90°CRE

B 170C2 P45 SA4He Tash] gadict,

7Y 7€ 1Y 33t ST AO| tandE 5

ZAitolct. 0.1, 1, 10, 100, 1,000 kHz2 Fj57t 57}
FH2 tans= A Uk 1 kHzQl H9E 90CY of

oF 1.80x107° A&, 130°C7} = wi7bA] oF 1.40x107° A
T2 AMA5] ZASHIF 170°CY o 2.50x107° w2
z=71sion, 0.1 kHz9l ZAo= 1 kHzOl 729} 79
7o ejx Z718ict 10 kHz, 100 kHz, 1,000 kHz
o] 742X 90°Cof|A] 4.30~9.50x10% A oA 170°Co]
J= 3.20~6.40x107°%] HJz 2 79| ¥strt YPqict.
O 82 1 59F FYUst RA tan6 54
Axtolct. 0.1, 1, 10, 100, 1,000 kHz¢l 732 90°C
o oF 7.00x107%~9.20%x107° A& 2 B E] 170 C%_‘ i
1.60~8.30x107° Aol wWolo] it} 1 kHz9l #
90°CY w oF 9.20x10* Fz=2HE 170°CY T
5.20x10° Hz2 Z=7ksf ik 0.1 kHzQl #HALw 1
kHzQl e 719l =Yt PEj=2 F7lstar S7hsh
oltt. 0.1~1,000 kHz2 Z7}3tA=2 tans= =7}sHct.

I3 6~80|A] Zu}s~ 10 kHz, 100 kHz, 1,000
kHzO|A tandQ] W&/} gla2 =Qldity. 44t =%
oAl Fmppof ZIto] TEfA tand® S7FSHCE
HlAnE AS dze] &0 &dfjste] 2710 =CCly)
= WRSAIA e O vlANE FF0 T2} 243t

S

rlr o’ rl

PP

ol=

T T

—M- 01kHz @ 1kHZ

— o —A— 10 kHz —W—100kHz
—— 1000 kHz

Tan &

100 120 %0 160
Temperature(-C)
Fig. 6. Frequency properties of tand vs temperature of specimens

due to due to thermaly degradation 2 hours a 180°C.

—M— 0.1kHz—@— 1kHZ|
—A— 10 kHz —W-10kHz,

o <—4,,,,,,,,,,,,:1000 kHz i
T4 — <

- x;;;x;** D AR e

S —

l(‘)O léO 14.10 l(‘SO
Temperature(°C)
Fig. 7. Frequency properties of tand vs temperature of specimens

due to due to thermaly degradation 4 hours a 180°C.

—M—  0.1kHz—@— 1kHZ
A 10 KHz W-10kHz
107 —€--1000 kHz
,,,4
<
© Léi Vv 1
§ — A

100 120 140 160
Temperature(°C)

Fig. 8. Frequency properties of tand vs temperature of specimens
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