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A Study on the Breakage Causes of Toughened Glass Stem Insulators

Jong-Wook Jung”, Jin-Soo Jung’, Kil-Mok Shong’, Young-Seok Kim®, Sun-Gu Kim", Dong—Hoon Lim", Young-Tae Ryu™,

Yong-Joo Jeon™

KESCO", KORAIL™

Abstract - This paper describes what causes the breakage of the
toughened glass stem insulators. Several plausible hypotheses were
proposed by surveying the field, hearing evidence, analyzing
the broken specimens, etc. The hypotheses were classified into a
couple of patterns and the hypotheses were selected and listed in
order of the possibility. As a result, the most convincing cause of the
breakage was the resonance of the vibrations incoming from the
H-frame side and the feeder side. In addition, the collision of ballasts
and the impurities in the toughened glass could be also the causes.

1.M B2

KTX7h 54 a549on S450 4 287 vhid 4gdon
Hol=4 ofel 4do] A AF, 0la/hlE W& 1% wEFro] &
2 Aol drh} Avd FFE nALAl U FAL ofFa 2
A% AR FL Aot AEAAE A8 ogdTE 549 2
Joz Qs dHel BE FAdIA A8l Rou} sig APow
Aa] AT 5= Ax Wl Az ouls) Hae ddAe] g
Aolol doe o Axde A58 ise diE Le 397g
o 338 Bel¥ Az wui wisot: AR 2w 4 g
& Zolt, webA, A B 2AE 8 AASE Ao WA
NHES FRATIE A9 HdS gorsd 344 24 AR o
@ AR TRALS 1 49E FHaa dduAL el

= gle] w$ Fastta & & 9k
wehd), B R A AY A7 2 474 dde] §E A
= fRAAE HEAD + i aqsel da nae nolw 9o,

oo
n

2. RE|0ix £

2.1 Zalral

e A 20, A SO ERES ldA 59 F ¥
gt Ao A V)= FHE 22 B35 2o, Simond FAEAA
o ¢ Hassed] Aol maw, fefe 4oz aAAY Koy 49
grege pAAYeR $49 A A=A, fe &59E ¥4
A7 dEH ARG e AT F IAS] 29 FAG £AAD
el XJQEJLHI] QA fre= A4l Uy A 2 2gol
A A= AT FE A 33

Jaetnz, ezt vrol A Azt

frele float glassE g% 7H7b8 670[C]I~710[C]= 7}@ skt
7b 3438 WA IE A gF A o AFe ok Wk float
glassol] /o] 7t AW FrloEs YE=SHo] W= g E A
ol #&ate] {7t sEHAT, %Lﬁh"r = I8 13 o] whiE
8 A% FESHo] AEste] AFsHd AL § e I
PAHEZ FYAEAA 3~5H], 141%—.01]*1 5~8ul, B&EH A B
‘:2}4 AN WEAE(EFEAA) A o 2uf o) Fete F=g

T

MY rlo 9L e of

-

2.2 R2[ofxte] m

frelol e Ashrele duk Ashfeoes 9ol hEgel A
F ®¥ol vtk A @4l . felfAe AdEAe] agE
L—_igE]Oi o]oni z,:mo O]Z]-Oﬂ 43]_ 7}/\0333} r= IL]——":_\—O] —?—E’%%
o feldE 1 Aste Awst dugelng AW Fenz, s
dgle) A7)7} g 2o, g nA fQlel oF sE 141‘”* Al

g el Gzt Folol thE et 542 nelth geb,
Flhd st Aed A 99 ASE A% Ao o
224 A4¢ 5o BTl 489 FEAAL £32 5 Ak

v A= el sedds mg Aged FAsa F44
Aol i TS Fdey] A8 G AFAFE2FE freof4 3
E@F dF gHE AHee ded 2L ELAE AAsser,
AEANME of oA mEd A3E EUE 7beA 2o 34 &
oz AYsrlz .

3.1 Ba o AR

@ &7

@ &AL 19

@2, 38 & & 5

3.2 04X} 2] Sy el

frelofAe R ERtE A4ee sodd o8 sl gle, o
=d8e frdshe dAES old do AWt

3.2.1 TiEo| s ol ofFt 7[AH ST

frelol A H-framedol AA o] glow), felfz Begfzle o] +
Z& ol APdEe] A frelofAd dese deE 249 FEE A

O], AEodd oA UoH framed) 422 Ed fele] A
AYHE 059 Ao Hoframed EAY o) BE LYz -FHA9
A2 AA fedAe 4re AuHs d%e] 1At meb, o
AL SRR 5 Y AALY B ARl FHHoR 23

wn,

3.2.2 =X 9| RjZQ| H|A £H
o] FE& HIs 9 EHPBHB}E BATFLE 99 dUds F9-
B Ay g9 FHe A42 vEE e gsdith 53], #
of Abell A& A2l fwl?n wFof 73 Jrrt ws-
o, o2 ARE AL
e}
.

l
g
i
K
i
rlo
|
I
iy

3.2.3 R2l0| ARFSH 9% KU WS0| 2

%o o4 40 o3 fet wh@ FA4w AFAH, E o
g 9ye Aol o nfF FArE 2t A5 34 dod o
FRAAE Gl 5 o,

3.3 MZY EE MY HE 8
L oATAE feold ALY B AAY S48 B
2e A9E oh2d FAsdr)

r?
<
i)
O
_E,

3.3.1 883TA| S2\04%t LiE 0F =Y

folbe A2 VLD AFE £o A9 A A S0
S AAEY, Aekiele Skl NiS7F 2959 e A, ek
}hAdHoR Hest A9 Ak Hed 29 B 19 30 2

- 1201 -



o o2& FAlow Yusue] Aol ey,

< 3> Zi3fe| E SUE NiSZ s op&E H31o] LiH|mfE

3.3.2 Y20|L} AJHIE 7B

A7 ook @, frefelake] A R, A fFEo 72A HE
i dxog e st olgﬂ_] SZu} AMEE A &5 9
o dirie sied doAE oE Fysh P& AWEe] Fdo}
FEE FAY #EHJoBE, °LEEIUr AHETE FEoate] skl
WAE JFE AEFAC

3.3.3 ?EH Zg

FelolAs A7l AN WA F7 gate] BHoR A
£ ool zue AHn U A UM wel RxsA %e A 243 77
g H&sa gk

3.4 M7I1H el

Az A= = H5 Sl
o] opzE= A A ol Agdte] frElofate] A
o}

=

o
fu
ro
2 o,
o

of=7} whAIslTh,
H% F 9

mlo

3.4.1 013 E= MA|
el Ak ”‘01 A sEdiles Beas $4d4e 88 A9

2 9 AANSS Sx 5t Q)

(b) F4AIE

(a) 7""“ 270 el kl%i
<8 4> FEHXI0 ChEt M7[H 2= A

3.2 E
B ERAAE 474 2d 0 AH AAE 99 gt fell
AS AL 5 e A0 Wl 2HE ¥, b fEE A
#om thgsh 2ol IH Amew esdt
D g Bdre Aud

@ ALl AE vFo] YoM, H-framedo] A8 §7 b7
2% 3 429 AAAE 9 hRol A8 429 ¥4 8§ F
gHow nefdol auh.

N

o
%
+¥4 Ei g sfoF g,

[1] J. Barry, “Toughened glass: A wonderful material, but with
an “Achilles heel”
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