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The Aging Charteristic Analysis of Mica-Epoxy Insulation Materials
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Abstract

The experimental results using the X-ray technique, the position and structure of mica crystal are not
observed the phase change of aging and sound specimen respectively. However, We could observe the
intensity difference of crystal element in both atmospheres. The analysis of mica-epoxy materials by optical
microscope are shown that the each surface of sound and aging specimens are different in both atmospheres.
Also, the experimental results have shown that the potassium ions of mica cristal are substituted by hydrogen
lons at boundary area of mica-epoxy and/or mica-mica. On components made of mica, a potassium ion of big
atomic radius, is replaced by hydrogen ion of small atomic radius. The voids are created by the difference of
radius progressed by combined stresses. Through these phenomena, it has been proposed that the conductive
layers made of potassium enable the .voids to form and the cracks to create by high electric field.
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Fig. 1. The dimensions of stator winding and Hydrogen chamber used by testing
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Fig. 2. The X-ray comparative analysis of sound
and aging samples(under air and hydrogen)

3 3739

84

stol7t-) EA HAARY—FFY, BAE, $3%, AW, 483

MAX-IDE ol&3yey XA 3dd AlgHE X
A2 B4& Co.& Source2 ©]43t4Th

EZE TASE 93¢ 935 gEoixE EH
e A9 wWdEs 2HEA BAFH 317 o
o Xd FAAHez R ve]d@dAe T2
¥ Fad FRE HYS3u o wuzg aFy
# 9lk? 29 2& 7 Alge @ X-ray 24 2
FE vehd Aot o)RL FrF FIAEA A
AAHALolof] ojuigt 4o Wae FFHA PR
T AEe 2ot Wl & F7F AAANHY A
+ 26704 © 2ol HulZF=< 27481 count/sec
& JetdA, F715 88 AlHey A 26776 ° %
2ol HZ = 20853 count/sec, 1L FA2F
d3lAHel A9 26736 ° EITAN ARA=Y
19,827 count/sec24 FaF F3}A|Ho| 7t e
#§g Holx vt EF, AU} wilole Agx
AAANRAL FE 5008A& Yl len F7F
@A Hol 3330A, F4F F3AIH0) 3334AeR
o de] AY)7F Aol 98 FA2EE 4 F U

a9 3% Mica®l ¥¥<l Ilite(system : Mono-
clinic, a=5.19A, b=9.00A, ¢=20.16A, a=, 8=95183,
r= d=334A0 0 6)9 EFgI vuFy age=
ANEAAEY @ vod F dXsla dee ¢ F
i, 2¥ 4%  Mica(Muscovit;  system
Monoclinic, a=5.189A, b=8954A, c=20.097A, e=, B:
=95.18, 7=, d=3.35A(0 2 )& EF 3 vuF o
doeM zt HEY ZEI} liteo] ®ldte] ke

-

T7AEY

Counts

Iy

a8 3. X-ray 2o¢ £F39 v mllite 26-991,
(K, H;0)Al:(OH)2Si3A1040)

Fig. 3. The comparison of X-ray results and
standard data

& RMMAAAAN “AASAMAAN " SAMAMAM
Angls (26)



atol & ez gl

ol AL nAAAN AFAA e ®WFHI UAEE
Yehdls R0 2 Micad] A% A oz F
ox W A whgo 9dte 4wt st
' ARAE Y 7 U 2ZABAY AE7T Muscovite
A Mite? ¥zt 248 AXMAR] E3l
A g GFE A=t digle gz 477 o
& AP ojof 3oy ARiztA LAse AU v
$% nPstejop & Aoz AztdEch

Counts

Angle (26)

O 4, X-ray 239 EFY 8 Z(muscovite
7-32, KAl(OH);Si3AlO:0)

Fig. 4. The comparison of X-ray results and
standard data
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Fig. 5. The surface analysis by optical
microscope of sound samples
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Fig. 6. The surface analysis by optical microscope
of aging samples in air
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Fig. 7. The surface analysis by optical microscope
of aging samples in hydrogen
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Fig. 8. The EDS and SEM analysis of breakdown
sample in air (Core side)
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Fig. 9. The EDS and SEM analysis of breakdown
sample in air (copper side)
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Fig. 10. The EDS and SEM analysis of

breakdown sample in hydrogen (Core
side)
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Fig. 12. The EDS and SEM analysis of sound
sample in air
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Fig. 13. The EDS and SEM analysis of sound
sample in hydrogen
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