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Abstract: This study performs the thermal aging of chlorosulfonated polyethylene (CSPE) for 807.36 and 1,614.48 hours
at 110°C, which is equivalent to 40 and 80 years of aging at 50°C in nuclear power plants, respectively. Flat-type CSPEs
were soaked in seawater for five days and then dried for five days at room temperature. Furthermore, the soaked CSPES
were cleaned for 5 days with fresh water and dried for 1,100 days at room temperature. Through this process, the log
IV of the CSPEs decreases, whereas the dissipation factor of the CSPEs increases as thermally accelerated aged years
increase at the measured frequency. Although the phase degree of the response voltage versus excitation voltage of the
CSPEs increases, that of the response current versus excitation voltage decreases with the thermally accelerated aging.
The thermal conductivity of the CSPEs increases dlightly, but the thermal diffusivity does not vary with the thermally
accelerated aged year increase. The displacement of the compressive strength of the CSPEs decreases gradualy as the

thermally accelerated aged years increase.
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Displacement of compressive strength

1. M E

CSPE (chlorosulfonated polyethylene)= g/d74%
1.29] Hypalon A=ZH O 2 Dupont Dow Elastomers
AbCSM £330 shtz S=2o] 9tk CSMe] Ak,

= Yong Deok shin; ydshin@wku.ac.kr

Copyright ©2019 KIEEME. All rights reserved.

This is an Open-Access atide distributed under the terms of the Cregtive Commons
Attribution  Non-Commercid  License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercid use, digtribution, and reproduction in any
medium, provided the origind work is properly cited.

o 4y fu Lo of
oL o Th el
- Fﬂi
oL 0w
5

2 [1]
F7A0} PAIGA 4]

A o 29] Fa2o] 47 2.
ArfRA A0 obRE eAY $HE 9stol AHe
FAAE st 5 A ulg "oF SO &
Mol BUdld Fd Fs} Myl F MAolzel ¥a



A7 1A & ote]=wAl, Al32d A6 pp. 490-495, 2019 11%:

% B & g7 YuEEas WMol A
o R % = ]IH% 7}}8-0}1
18 we) 271 - AR
AF gic 7Hs gster a5 Aot
CSPEQ] EA W3S zZARSH| ¢
[Q - cm)], dissipation factor, loss
5

I
¥
=2
ot

L)
o |
b
_O'll‘

Am g
ox.
e
e

M

ol
o
&-_I

luJ

2

for

\I

o }.,){

|28 lo
factor [g] 917}
7Pt gt
&AHmm’/s]

bt

[

2
T u:?. =2

of thst SEXLe i{deg], °
172 ¢4 degl.

T YA

o\o
4o

EH == [W/mK],
Jreo] W[mm] #A4-=

T

oo

o

El
A8
_'__o(]j

ol

2. 43 4Ud

2.1 CSPE ZsiulE9| o2 H=2Q} critical points

SYAZ ol8E= B Zast A=
o] shfoltt. 1 1o uERd vRe} o] A WA
Ae AL A2 FAER 1 43 i8S YEY
o, & A G@AE Fo), FeAlL Golu o] QlsiA
M=z SA7E dAE o] Aokt A|Qlo] Hol Z2{mr}
P Al ¥R B A2 OE E2orie] 332
o] FEFAoR JtuE YEIIT FAAEH 1A
29 dFskd Z=|urt =

a4 19 CP1e st AlAMAol1l CP2& A4 ion
viscosity®2 Z|AA Heo] &4 Ao AX|sh= Aoly
23t AMEAY 7S 7tu ¥R AJRAZ Qojgio
CP3& 7t §F50] =ojAl= MR o s stz 9u]
St Aoltt. CP4+= et 2ye He=z 7|AA A
Lo SPHA 42 diRE A4 Mg #stE 2y
B3t} [4].

QA=

T(*C) LOGy; (ION VISCOSITY) d LOG, (RESISTIVITY) /dt

ION VISCOSITY

CP(1)
USER DEFINED "TEMPERATURE
IV LEVEL

CP(3)
INFLECTION POINT
(MAXIMUM SLOPE OF IV)

CP(4)

i
1 . Al : END OF CURE
i e H (USER DEFINED
! 1 Ty I SLOPE OF IV)
AN S | *n, !
o B 1
! e ' B o
' R P e,

LR i N S R R T L e s e
Lo+*" MINIMUM VISCOSITY
1+o*" ! (ZEROSLOPE)

Log(ION VISCOSITY),

0 ter) tera  tor) tep@) TIME

Fig. 1. lon viscosity and critical points in a curing thermoset.
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Fig. 2. Log IV of specimen (AC).
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Fig. 3. Log IV of specimen (DC).
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Fig. 4. Dissipation factor of specimen.
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Fig. 5. Loss factor of specimen.
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Fig. 6. Vres’Vexc phase of specimen (measured).
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Fig. 8. Ires’Vexc phase of specimen (calculated).

CSPE-80y

HANPe WA Aed PHRETE Bt

o

O
wrelo] g3 MEE YAt Hoe Azd,
3.3 YHMEES ¥ HA &Y 2
T3 9, 103 o] CSPE] BHEEE: M4 U3t

27h B71ek olAlsPl BoKSAIY @ spe wabt
Rk CSPES] Ww7| WE e WANE(AR3IZ0,

035

0.30

02320 0.2351

0.15

0.10

Thermal condutivity{W/mK)
=
>
=

0.05

0.00

CSPE-Oy CSPE-40y CSPE-80y
Samples
Fig. 9. Therma conductivity of specimen.
1.00
0.90
080
Z 07
£ 060
£ ~ =
£ 050 0.55 0.54 0.55
£ 040
5
= 030
5 020
o010
0.00
CSPE-Oy CSPE-40y CSPE-80y
Samples

Fig. 10. Therma diffusivity of specimen.
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