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A Study on Physical and Electrical Condition Monitoring of Seawater Soaked CSPE

Yong-Deok Shin*, Jeong-U Lee®, Hwang-Hyun Jeon™ and In-Yong Kim™
Wonkwang University”, KINS™

Abstract - The accelerated thermal aging of chlorosulfonated
polyethylene (CSPE) was performed for 0 days, 80.82 days,
and 161.63 days at 100°C, which is equivalent to Oy, 40y, and
80y of aging, respectively, at 50°C. The volume electrical
resistivity of dried CSPE for 570~630 days after seawater
and freshwater soaking ,are 1.109x10 2 « em, 8.546x10"
2« em and 8.466 <102 « em. The applied voltage rising time
of 11~12 second and dielectric breakdown time of 9~11
second of the accelerated thermal aged CSPE is shorter than
those of 12~13 and 11~13 second of the non-accelerated
thermal aged CSPE, respectively. It is shown that oxidation,
fragment and crack are formated at hole of dielectric
breakdown in CSPE. The apparent density of dried CSPE for
750 days are 1.555 g/cm®, 1.595 g/cm® 2 1.597g/cm’® according
to accelerated thermal aging year, respectively.
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2.1 AlEx=

CSPE(Taihan Electric Wire Co., Ltd.)&
9y A7) 7GR 93 #1383 Zo] ddHe A }%Oé
Atk 7 2de we AA M g3t A7k KEPRIY 714493
zz2ad ok g 2% 50T & AAEA.
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<E 1> 2HX|HZAIZH| W2 CSPEQ| 71535t Al
(Table 1> Accelerated aging time of a CSPE according to
operating duration time

A& 7+ 45 et 1E] "
Al (y) =% (T) AlZE (d)
O — —
A
40 100 80.82 o % 50T
30 100 161.63
2.2 sl &7
Guddd wdsd Aes 4F g ¥ YL G548 44 4
o] 59 B AAHG. AR A B ARE FARu

B A% Be B Ao osistel B4 s,

e A9 PH 800, 9# 32 10/ FHAA 046Tmg/L, %9
0.035mg/Le] A&ola, T4 A$ HAAAAA 20mg/L, 4= 55mg/L,
FA0] 2% % 69mg/L, QAo 9mg/L SN FE 86mg/L, FHito] &

q
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2.3 3THA-HEHHT X EE
%493l CSPEY dlFeds AA T AXA7|ALELS KSM3015

of og7jstel AA - AR IHA-AGHANAGE SHA2H[2]E o &
st 54 st

7+ 5}01] w2 CSPEY e g A F 0y, 40y 2 80y A
AAZNNAFES 2g 1o e wpe} 2ol 22 1.109x10M Q2 « em,
8.546 10" 2 « cm 2 8.466x10"3 02 « em ot} FF - FF HA &
7h454st | 40y 80y CSPES AH A7 A FE & 7Pi°d§}7P w7 e
o OyERuE YA Yeda gk 714dst & CSPEY 24 (branch
chain or side group)’} A &oA 1 F2(main chain or back bone)
o] YRI} BANAY =&8 Aoz AzEn,
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<18 1> J1&5sto| mE CSPEQ| MHXIXEE
<Fig. 1> Volume electrical resistivity of CSPE
accelerated thermal aged year
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Break down voltage tester(SM-60BDV)[3]& ©]-&3to] QA7Md5AI7E
o W& HAFHAALEE S48

% 20] YR upe} o] 7h& A} HA ¥ CSPES 4 e T
A % applied voltage rising timelsec]¥} dielectric breakdown
time[sec]& 12~13 % 11~13% o]a, 7}4<d3 ¥ CSPEQ &4 e @<
A2 & gpplied voltage rising timelsec]¥ dielectric breakdown
time[secl& 27t 10~11 % 8~11%¢9 11~12 2 9~11% ©|t}. applied
voltage rising time[sec]¥} dielectric breakdown timelsec]& 7143
¥ CSPERT 7H:43 54 ¥ CSPEZF o ZAA veRta 9l
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(c) CSPE-80y
<8 2> 7i15¢s0 U= CSPEQ |3 ZE
<Fig. 2> Dielectric strength of CSPE as accelerated thermal
aged year

2,5 HAmu 299
electron microscope)

CSPEY] #ddmtm H919 Fx A2 AA 4& & FA A
2} @n A(FE-SEM, Hitachi & Horiba/S4800& EDS, Japan)<
Abg-ato] EA 5%l

a7 30 yERd npel o] HAmby] hole Ul 2 F9lelAe] 4k
3}huk-S-(oxidation), 3+ (fragment), = (crack)5< & & Utk

FE-SEM(Field emission scanning

(a) CSPE-Oy

(c) CSPE-80y

<8 3> 7k5¢s0 = CSPE Enta|e| FE-SEM
<Fig. 3> FE-SEM of dielectric breakdown of CSPE as
accelerated thermal aged year.
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CSPE Z R 7|8 % (apparent density) 54 THTE ©]43 of27]v
29 9 (Archimedes’ principle) & 01%3}"4 7t AE g 938 54
st &9 WEE BAS7] 8 B9 2%(SDT8A, Summit Co.
Ltd, Korea)E Z#3t% 3, A&e AAA %(ARSISO, Ohaus, Chaina)&
o] &3k th.
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<8 4> 71530 o= CSPEQ| ZEI|UE
<Fig. 4> Apparent density of CSPE as accelerated
thermal aged year
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74&ds d g mel CSPEY A A 7|4 Eo] sroldt}, 7444
3t & CSPEY =2 (branch chain or side group)7} B A OV]J- 4
(main chain or back bone)e] AF-7F BANAY &zl Aoz Azt
.

) 7F443t | CSPE Euh 7h54st ¥A ¥ A 9 applied voltage
rising timelsec]®} dielectric breakdown time[sec]o] Z A vERGT}

3) dddny R FE-SEM® hole WH 2 Fojre 23iuts
(oxidation), ¥} (fragment), =% (crack)%©] B.olt},
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