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An Estimation of Life Time in Epoxy composites
using Weibull Distribution Equation
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Abstract

In order to estimate the life time of epoxy composites used for molding material of transformer,
the AC breakdown experiments of it were experimented and then the AC breakdown data were also
simulated by Weibull distribution equation in this study. The life time of H100F65 specimen was the
shortest and it of SHIO00F65 specimen was the longest, and as the AC voltage was applied to
specimen for 50[min], the breakdown probability of each specimen was 31.2[%6], 17.99(%), 84.86[%]

and 12.35[%), respectively.
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Table 2. Breakdown life time of each specimen

= QN B HBORN H100FN HI00F65 | SH100F65
1 358 382 | B 242 | 118 072 | 2% 52

2 41% 082 | 5% 102 | 158 012 | 58@ 232

3 468 082 | 61 N2 | 3% 162 | 648 282

4 538 232 | 71 072 | 58 472 | 81 N2

5 S6% 072 | 78¥ 582 | 288 17X | G5¥ 122

6 63% 00 | 88¥% 242 | 31¥ 152 | 1074 212

7 % 082 | B¥ 42 | 36¥ 162 | 1148 082

8 66 012 | 99¥ 12 | 43% 092 | 119% 472

9 TTE S4% | 1074 092 | 468 B2 | 1238 502

10 S0% 182 | 112 (22 | 498 31k | 1% 572
BF(X) | 58% 22 | 808 142 | 31¥ (22 | 1058 002
}{(E'E)!Xt 148 292 | 23% 482 | 12% 162 | 288 172
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Table 1. Mixing ratio of specimens

(291 [wt%])
NZ" |dZSA | ZstH | STH ?ﬂ = FoA
A 2
HE80FN 100 30 - -
HI100FN 100 100 - -
HI100F65 100 100 65

SHI00F65 | 100 100 65 O
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Table 4. Measuring parameter
1
E = H80FN | H100FN {H100F65 | SH100F65
A= 2O0Z |92830% | 372002 | 109800 3
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Table 6.. X, Y coordinate for shape parameter

sold REHE

H80FN

H100FN

H100F65

SH100F65

=235

-093

-161

-0.71

-1.14

-053

& lw N

-0.30

-050

-0.14

-0.24

0.011

0.046

0.011

0.26

0.094

0.26

Q| @ | N |

0.15

0.533

0.129

0.533

0.211}10.874

0.19

0.874

029210874

0.193

0.874

Breakdown probability [%6]

t= 1175

(HBOFN)

[mm]}

50

T
100

T
150 200 250

Life prediction time [min]

1001 (H100FN)

Breakdown probability [96]

t=215.17 [mm)

T
0

T
50

T
100

150

T
200

Life prediction time [min]

250

172

o] o BA-—-A A7), AHA, ALY, A%, 494, g3

100 -
—_
¥ (H100F65)
d
2 %]
=
=
m %01
S
b
2 40
=
g
S 20 t=105.98 (mm)
|
o
1 4
@ °
T T T T L
0 50 100 150 200 250

Life prediction time [min])

100 - L g
(SH100F65)
p—
X w0+
z
B
-]
8
E
g t=256.04 {mm]
o 201
3
B o
m
L} T 1 L T
a 50 100 150 200 250

Life prediction time [min}

Y 6. 37 FEo] W 59 = A7t
Fig. 6. Estimated life time according to break-
down probability

3-3. 2tol2 5 xeal2 olgst £ N
A el A ol g F3 219 60 By §
o WE F£9 43 A =Asgded 54 3
BE 01 [%]~99.99 [%]d W) s $9& o
dted E 79 2 d3E JehdYEd, oo 98}
o3 g BAIY) SHIOFES AlBelxe 4
% ol 7% AR h&el HIFN-
HBOFN-HLI00F65 22 =3 49 Zlo] d&H9

off ri S Koo

£

g 7 Al ois] WY A7 AzEel 10, 30,
50, 100, 150, 200% o e} zr A9 sy HES
st F 8o JERHAT.



X 7 39 gE wg 59 &
Table 7. Estimated values of life time according
to breakdown probability

i, +% 003 min)
s =

(%) HBOFN | HI0OFN | H100F65 | SH100FE5
0.1 1030 | 66 140 765
5 2944 | 2% 905 U8
10 BET | 2931 1274 4587
20 4357 5229 18.18 61.22
30 038 | e 27 BR
40 4u | ne 291 8418
50 5895 | 8047 3110 9467
60 6350 | 8948 2550 10540
70 6830 | 927 4040 1707
80 7380 | 1085 | 4636 13090
% 2120 | 12102 | 5494 15022
93 8437 | 13417 | s8R 15878
95 Q70 | 1403 | 6 16623
97 08 | 14906 | 6106 17660
9 o167 | 1632 | 1630 196.12

999 108.83 192.88 Q247 22022
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Table 8. Breakdown probability of each speci-
men according to applied time

IR 4R (%)

H80FN | HI00FN | H100F65 | SH100F65
10 0.039 0287 6.13 02
30 5.36 5.04 47.40 348
50 3119 17.99 84.86 1235
100 99.35 70.70 99.97 55.03
150 100 9117 100 89.91
200 100 99.95 100 99.21
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