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The Influence of Gases in Solution in the Polyser on the Growth of Water Trees

J.G, Kim, J.T. Kim, J.Y. Koo

Dept. of Electrical Eng., HanYang Univ.

Abstract

The growth of water trees was measured using CNRS
Laboratory Models in laboratory polyethylene specimens.
The effect of deaerating the specimens, and annealing
them under different gaseous atmospheres was
investigated. These factors were found to be secondary
in the growth of water trees. The gas in contact with
the material during the growth of water trees is
considered not to influence the intiation stage' but the

propagation stage.
I A &
Z¥ak A 28 AP ™ HolHe A7 Aol
%ol WAsl= 4 =a| ¥Ar ( water treeing phenomena )of
O AUE ol SlolM ¥R} AR opRe A3
Frish AaeA Bch wheby, Fle Fdsz e
ZIMER ¥zt Amel =elg AYAlrivisisl abge
48 EFof Feitich mob Ars} A ( oxidation o]
% B2e] 4% Z7( water treeing process )ol F 8%
AYg ¢hs Jlos Azsloe, 02 “ akart 4 oEg)
( water tree ) =] ¢z Aztol ojuiyt Jrg & 4
SlEzh " ool et Bz} chFE D glon Y Rr)Fe o E
ZIMES 5 =2zl Wol ojwltr cderg njajest " of
csf . olx|zhx] gl wprl gich.
mlebM, & =FolMi izt e Byels
AlB&od Felslol 3l ZIM7} 4
oAbzl et g axt g},
(1) 2¥zte} &f7] K2}
( the effect of polymer deaerating )
(2) annealing *317) &z

Ha}

L
2elof ojmet erg

( the effect of annealing atmosphere )

(3) =e] d+ ¥si7] B3}
(the effect of tree growth atmosphere )

II. 4822

1. 4 2e| A% ( water treeing test )

T Ze| AlYdw 7] Hsted A ( water
needle test ) & Ysisiglond, 2§ 13} 7o) 4 =elef
47E dFMoR BAYS Y st FZE FE RS
Al 2932 Abgtled, £ =Zelol ¢ 9 Mg
2AZE A7ER Aelodd BHo| st R B systeny
ol-gshgich, =&t YYdod ot UM E wolzl Hsly
TUY x7istof 2|4t 10710]4te] AIEE ARgsld &
Bz] 47 o}y THEUC

2. Al R
Alge A 2 Mojge] AAXSo® AMEEE
XIPES] 7|8 £2]2A, Aguzdzt Wrislxz) ggten

Ux7} 0.920 g/ow® ! AUE Felofd? ( LDPE ) 2.2
Azrstsich, ANY AlBPolM 42 FFUo] 10 £ 1
un, Sl FOoR¥ AEle W gx 7 (o]
FHolM 4 2elrt YY) 2 Aez|z} 2.5 m BE ALE
Hadstod 4 =ef Agiod Abgsisich

AL 982 o]Rsted 1073 torr 2] A FHojM AlNE

Yol F, f7le sl gAY el 3™ ( residual
stress ) & ol¥Alri x1Be] zYE &F © TUIA

s171918ked ofed X9]7] &ofM A RE annealing $}3ich.

3, A4#ar 273 ( growth conditions )

&7] #7d2} amnealing 274-& AA AlEo] ois) 237
371 97, Aa BYr], 4 Reloledd 4 2ol
ARk ol wl, 4 Eelg gAY HY fEd

( salt solution ) 2% 0.1 £% 0.5 N ¥x2] NaCl

—125-



SEA W 489 7 & 23 AR vAe 9%

&g Ahgsigin, 9293 HEsdgles WL (Pt
wire ) & %31 7 kV AC, 1.5 kHz 2] 2Hg 9ristgiond
47 ¥¢l7)e] 2= 25 oC Sich.

I11. A2 9 24

1. &7) 2# ( the effect of deaeration )

o] Hdyiol ol EE AEFE VT 2B E o)ty
1073 torr ¥ 2 Hr ofA 48 Hr ¥+ &7] €% Ta = 30 oC
oAl €7]Al7) ¥, annealing €% Ta = 70 °C 2] AL
¥¢171stodH 24 Hr §2 annealing sigich 4 =ale] 4%
AlgE 22 ARol olsl 3¢ T2 25 °C o] F7] #9i7)
drofA s-ts}gich,

% 2 = 7] A7 ta 7} 2 Hr < ta < 48 e §9F 4
nejo] ol 2 Yt oira) ke R Xol 32
sich. wiebd, o]%2] AYolMy n¥al o] Bajsix
RE F71E AMAstD R MR cdMYS s Sy
AlZro ¥ tq = 48 Hr & “fs}gich.

2. annealing ¥¢]7]2] <i#}
( the effect of annealing atmosphere )
annealing sk F¢2 RYrIrt & Be] Adxed,

ojultt oty FrbE AlsNsl st o AW

FHsigich. (7147 AlEod il Y4 ¥eirig AU

¥o7|dola 212} 10 14 § %2 AlME 24 Hr E
70 °C oA annealing s}gich.
24 3 oA @5 YT vk ol a4 ¥97igy

A3l sloiM  =2ele)  Arrh AREUY & d
AU AE AYstas Aa wgolel HYa

¥9l71odlM2] annealing Ztod 2 xtolg viebdxz) gPsich.
w}ztA] annealing ¥$17)7} 4 He] Aol = %%

sl2)2) gheckn Az,

3. 4% X8l i
( the effect of growth atmosphere )

£ meie] Aol gl ¥ZIF ol YR
gobrr) sisled (1) Frigk A, (2) 7% A4
ujzste Y] £ szl AP £ sisich

Nwigge] AedohA, Td = 55 °C ofa 24 Hr F¢
G7IA}7 F, sra gh5-Sro] 0.1 ppe Mot ME S5t Y
#g]71o4A Ta = 55 °C 2 annealingslx, 0.5 N ¥52 %
14 ¥ NaCl 8N Ahgstod 5 =e)F gl 39
X7l E Attt =X dAY sample holder <hol
2Ro] 714 AER 10 712 AEE AN ¢ AL
*g7lolM YRt o) uf, sample holder & F 71§
Zuistod  shiody 4%t Yaw

shole 3718 $3451204 2Vt Wsbshsich. 2 4

s

=8asj2, T

of 2 RFzg vehuglen AMgkg  Usgr A9
AREes § %ol A Jeiytch, ol Frlw
FEAPIUAM  melg AL ASE ¥t U]

Selsloigls WAsh 712 dMslslPhxlol ox A
A|Ztol 28 €7 sl¥oe Az4ych 2 % 9 50 Hr o
32" Fol abolrt iehubr] AjAeigich. &, AL

¥l 4 malg AR AR dsl 4 =z|9

Hdols ol =gt wtal, F7] ¥9i7]2) Almof cistod
Bell A4siM Adasiglct. e, £9 aj7tel Azist
Fols F 282 AR ZFoiH
gt ol 2¥at Utol EUsle) AL Bof
Solgle Hart 4 =eje) AdHAAe} <i%tE uixz)
dethe A ovitts Holod, Aart ¢zl & mel9)
AN 428§ P AYE ¢ Polehe
24g) 5l siab oo},

S AYolM, AAFES Ta = 30 °C ofA 48 Hr
E USAIT F Te = 70 o€ oM 24 Hr EI AP
¥9]7]ofA annealing #}3lch, 0.1 N ¥52| NaCl $-gdg
249 Algol Y2 ¥, F712] sample holder of z}z} 10
A2l ARG AT, s VAE SVAIUA, ohE
thbs 2718 FERAPITA 228g Uit 4 =elE
A7Algich, 29 5 & o] FAw viep? Heg F 2Fe]
AlBg tof o Ee] AMKs = B oabolrt gigled, ¥
a8 25 0% 4 of ueb wish BE As Brjoia
annealing sl 271 ¥el7lofM AAAIR A|RS} wlzsl
wol WEAQ 2ele) AsjE @A veisteud AlRgoic
4 =e)e) as)7t & of YHha Yok

ol4te] WiAAE AMeT 2 3 of vepd wie}
7to] annealing ®%j7j7} 4 =zje] AMate] 2 ojerg
lAlz] st 2Y 4 o} AselM Flek Wae) 4%
¥87] 7t Eele] Zr)e 2 abovtn et 2z
AM2-E side tree 7} PAUch: FolMd 3l X977t 4
Bele] GARYARE 2A Ao AE 44 sich
Jeiv, 2% 4 odM g4 3t wiel o] P annealing
ESADIL KA LS b b -S4 RN B d B BN S Rl
ot o] 3A £ =2elrt WY Fleog Mol it 4
2e)o] @A Aol e 2 Esht AAHAeAR

o
A viAe X A4Hch

side tree §o]

Meyer $2J

v, 3 &

oRs AYA  ERE olfttd st AU
FeloluBel 4 =z] Algiol ohel ¥r| %3, amealing’
29i7) 7 9 47 2sl £ $E Astel e

2e ATE dEs Usich

- 126 -



'90 WAl 718k8] FAlRr ol s w74 1990.11. 17

1. 2Rz ALLE 4 =e) A% olvof gtr] Aly)

e 5 Be] Aol B AR vz g

2. annealing ¥gi7lE 4 2e] dAde] 3lola 3

R W4E ofiR oy Az, .
3. 28 USol EAME gas o) 4L 4mz 3
o} A AAzbE BT, 4 =e)e) 3w -
24z 2] Ycka A7y,
4. 4 2ele) 4R peo) Agow U
3k Ve Bo] Yt Row Arch,
i Bl t ( hours )

Fig. 2. The growth of water trees for different durations
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Fig. 3. The influence of annealing atmosphere on water trees
( (1): nitrogen £ 0] , oxygen { ©1)

; solution concentration ! o.1 N
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Fig. 1. CNRS laboratory model -
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Fig. 4. The growth of water trees in (1) air [0 ], and -
in (2) nitrogen [ & ]
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Fig. 5. The growth of water trees annealed under oxygen
and grown in (1) air { @ ], in (2) oxygen [ & ]
i for comparsion (3) [ O] shows the growth in air
of specimens annealed under nitrogen
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