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Abstract

The paper provides the characteristic analyses of porcelain suspension insulators. The comparisons of charac
teristics were made as a function of failed and unfailed insutators which had been used in the fields. This paper
also describes the failure modes occurred in the fields. The aging of cement, corrosion of metal, breaking of shed,
puncture in the head, and separation of glaze are different failure modes for porcelain suspension insulators.
Among these failure modes, the puncture, breaking, and glaze problems were major concerns in this research.
The cracks, porosities of porcelain, and micro-crystals on the graze were the causes of these failures. These
results were confirmed by conducting various failure analyses.
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Fig. 1. Leakage current of un-cracked insulator
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Fig. 10. Microstructure of glaze

3.4 70| Yi2iE ofA

12 118 RYERE el v FReln, fodduy
TAe ¢ 300 (em]2 Jebsicl fefdole 9¥9Y sec
ondary phase?t A= $lz, 1 27|71 BEd§e ¢
+ o}, E5t 28 12% secondary phase® A3 #at
g A}z 0.2 secondary phase7t & A %o AAd oM #F
Ho] 4Astact Kool S secondary phases, o
Aol 2459 2F 1300 (TleiA, frekel 5 259 94
2% phase separation®l ¥ol'd “delols Yztsle] 44
9 AogM oAL gpinodal F& L= Uzt Az A
do Y44 S U™

Frefel Htelsz 0 A Al 7R R o] Y48

263

HANAAAB I =FA Vol. 13, No. 3, March 2000.

Ak, AA fofat AriAlelele g9 Aolzt Eaain,
2 Zol 2 A&l K% 24217 HelE £ U, A -2l
EAl8k= secondary phase?t & 749 d34a}o] 2 Qs
28 124M 9 el primary phases} secondary phase
A oA Zde] 4Fsle] ko] FAo) YAH ) ety
F 9ot A 71 HA9 2402 valst dojg Uk 2
g% 71 AL of & F2A He et gelg doql
ot % AR 230 ¢ W foko| valg A A
717} #&8 Zoln}

38 138 froo] geld ofabe] Abzleld), ool 445
Ak A& 1= 2 Qe 4o dofydrhe AL gnjg
2, 4719 foke} AAH] )L ARG Ho g R, of
22 sty 227} deEn, f42 A7) Alelo] d%%
o7l AA wiele Moz WAL HAE A2 o &
XL A/ B AYF A7 93t AL AR AHEle A
18 EFAZS o e AAFH Feg FPANche,

J8 1. FHetHe ojqTE
Fig. 11. Microstructure of cross section for glaze

primary phase secondary phase

a3 12, R0} EMshS secondary phase
Fig. 12. Secondary phase of glaze



WAL Arefte SHARY AR, TR, FUS, 18Y

3213, feke] 42
Fig. 13, Separation of glaze

a3a)m 1 G9F Aozl U W LxusA] fofe) g
29 4 317 e A2e YRR dYste Aol &
o} v & 7t Bleltt

4.3 8

AA R AHE Fol P oAt 2R ¥ 273
ool tha) 7l&steich. F3e] Fde] dd fale HAA
g, Az 7 FF wdaf SR 52 s
o FRd ggol EAzte AL Yty E£F A7
4 &4 @ nAF2 FAL 54 7)Fe] 22, nAAE
Adso] e AL e, FHAEE £ A9 &
Hol Bag HeZ #Hen, AF o date 2Fo
Belad 47 ged AcE v TR deoae
o o) glov} FoAHAME ABAge] A vehd dizt
£ Ewd] njAdPe] JFste o] RAEA HEsha
e Al7ho] Aof ARage] wobal A& gk, e R
frofol vtald fAE BN A, Fokdo) EAEE sec
ondary phased] 2717} Ax, ok 271e] a3 o}
7b AM fodol Y Ao w9t

264

&

Ho
ret

(1) E. A. Cherney, Cement Growth Failure of
Porcelain Suspension Insulators, Transactions
on Power Apparatus and Systems , Vol. PAS-
102, No. 8, August 1983,

(2) . E. Alexander, "Portand Cement Curing and
Volume Characteristics , IEEE PAS paper F76
pp. 375-376.

{3) W. D. Kingery, Introduction to ceramics, John
Wiley & Sons, Inc., New York, pp. 402-458,
1960.

(4] oJ9 29, A¥MHalo daide] A A7),
7Zl=d+4 HFE M, pp. 58-119, 1988,

(5] $42%, A7 FHdZ NFAY, dHA7L
FTHE3A, 1999,

(6) Az, A7lA dpfxe] aMFZENA /A5
Aol 3 A, A 1%s] =84, A 489, 95,
C. pp. 641-647, 1999.

(7) 2399, BALAE o] 83 WAL A5oae] BEH
EA BAd #¢ 23, 2894, TM.97ES03.
P1999.381, 1999.

(8) R. H. Doremus, "Glass Science”, John Wiley &
Sons, New York. pp. 44-73, 1973,

(9] C. W. Parmelee. P. E. Buckles, "Study of
Glaze and Body Interface”, J. Am. Ceram.
Sec., pp. 11-15, Vol. 25, No. 1, 1942

(10] “p-L" BABEFLE. pp. 27 - 56, 1983,



