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Analysis of Insulating Reliability in Epoxy Composites
Using Weibull Distribution Equation
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Abstract

The dielectric breakdown of epoxy composites used for transformers was experimented and then its
data were applied to Weibull distribution probability. First of all, speaking of dielectric breakdown
properties, the more hardener increased, the stronger breakdown strength became at low temperature
because of cross-linked density by the virtue of ester radical. The breakdown strength of specimens
with filler was lower than it of non-filler specimens because it is believed that the adding filler
forms interface and charge is accumulated in it, therefore the molecular motility is raised and the
electric field is concentrated. In the case of filled specimens with treating silane, the breakdown
strength become much higher. Finally, from the analysis of weibull distribution, it was confirmed that
to low allowed breakdown probability under 0.1 %, the applied field value needed to be under 21.5 MV/

cm.
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Table 1. Formulation ratio and curing condition of samples.
Samples Epoxy | Hardener | DY-040 Filler Curing Condition
HBOFN 100 80 5 0
H90FN 100 90 5 0 P st Curing : 100COIA 2 h
H100FN 100 100 5 0 »2nd Curing: 140COIA 6 h
H100F60 100 100 5 60
SH100F60 100 100 5 60 w SE= HSHCIE 20l

648



dojutx] ¥ dggteld, xt 73 H& 632
%ol #HFste HE #y Azl dEdz Ut
me ¥3 %3 §§ 2¥ XY YN HAAGE
v 2 mo] #AFd ual zEHFYL i m
o] 1 AZAME A4 EXo 77 X Yol
Ha me] 4 = oje] HWA HF B X 7IE
BX o] "3l

23 A EAE

AP HaFd 2 AH Az FHPL HdstE
500C, 5 h 3= 224M EXgstd &S A
A F AW AFAE AHEste "dF QLEA
80T, 4h HAZRAZY. AF F2AAE dY o EFA
o} wigt F ZAFstEd mukrle] wa 80TColAM 1 h
F= muksle) FAAE FY BAANIN 2 A3A
£ Azt @A E v ddazl S8l
3% % 100CHA 2 h 23 % 140ColA 6 h
2 a ZAsAH o

24 HEFE

4 #3 49 FAe 29 15 Fo| FAEH
A9 e wASy] #Hste g7 Ay 49&
L2 FoAM 2% ¥ 20~160TE HFAFIHA
A5 A9 $9 £58 1 kVAER 39 Hd #%
A7t doid W72 FHFAAN FH A

3 FA e FY 2PAAM 10 A9 AW
& #3o 1 HWEHL #3 dgez s

ANRAA RGN =EA Vol. 14, No. 8, August 2001.

=
em.
Controller AC/DC Gen.
Silicone Ofl ._ | ~ N E2
Rt— |~
Thcnnhter\~~“ ,/’/ NE
Teflon Holder | | 1
oo 272 a5 =2
|[o © 060 0 -
Heater/
a1 AgAA.

Fig. 1. Experimental apparatus.
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Fig. 2. DC breakdown strength according to ratio of adding hardener.
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coupling agent.
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Table 2. The values of each parameter obtained from DC breakdown data.

Parameter Shape Measuring The Values of Applied Field
Samples Parameter(m) | Parameter(E;) | (Allowed Breakdown Probability=0.1[%])
HB80FN-2 3.73 124 19.46 MV/cm
HI90FN-2 3.47 155 21.17 MV/cm
H100FN-2 3.44 159 21.34 MV/cm
H100F60-2 3.42 161 21.36 MV/cm
SH100F60-2 2.83 246 21.43 MV/cm
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