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Experimental Study on Water Diffusion at Interface Between
Polyurethane and Mandril of Composite Insulation Crossarm
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Abstract: The composite insulation cross arm has the characteristics of light weight and high strength, which can
play an important role in reducing the area of the line corridor and strengthening the insulation capacity of the
power grid. The electrical insulation performance of the internal insulation interface is related to the safe and stable
operation of the power system. In this study, based on IEC 62217:2012, a 144-hour water diffusion test was carried
out on the interface specimens of the inner-filled composite crossarm, and the leakage current and breakdown at
different stages were measured. Combined with the test results, the insulation crossarm samples were analyzed.
Interface ageing characteristics under water diffusion test conditions. The results show that when the water
diffusion time is 144 h, the leakage current of the sample is as high as 20 mA, which is 1000 times that of the
sample without the water diffusion test, and the interface breakdown time is faster than that of the sample without
the water diffusion test. 65%, water molecules have a destructive effect on the interface under the action of high
temperature diffusion, and the longer the water diffusion time, the greater the damage to the polyurethane/glass
fiber reinforced plastic interface.
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Fig.1 Composite crossbar physical map
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Fig.2 Interface sample physical map
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Fig.3 Leakage current test electrode device
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Fig.4 Leakage current test circuit
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Fig.5 Rising leakage current-time waveform
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Fig.6 Downward leakage current-time waveform
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Fig.7 Serrated leakage current-time waveform
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Fig.8 Water diffusion time and leakage current change
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Fig.9 Leakage current of epoxy board after

water diffusion test
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Fig.10 Leakage current of samples before and

after air drying
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Fig.11 Discharge channel of interface samples after

water diffusion test
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Fig.12 Breakdown time of specimen
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Fig.13 SEM images of samples after water diffusion for

different time

M 130T LA B ARBEAT K Y B R A A5
W5 PU S KGR 52 4T, PU L FLEES 140 5% AR
BZ SEUT T4 4% s KB 96 h J5 A 38 43 kb ST
PU /N SRR, HEI 5 R /K B A3 R 82 2 22
1, LE iR MK AR T /N B A B B R 42 = 1
o KYBL144 W JEE 5 PU/NERKEE THE 2,
T TH I 46 RS I G, 1L TR 2R e AN B 5 K
P EL192 h 5 ST b gk s R 8, S A LA H
T /N LA JE R B0 G, R B O A 005 B R B, 9
JE 258100 um; K #240 hJ5 o] LE B A A —
AT FE 2958 300 wm 1) BB RS BREE . X el T
TR R 7K IR R 58 R 22 Ak T A 1 T THT 5k B 2 MRl 9
A7 Ky AR E L PERE T . ) AR B
(1) 7K G 3 2 [ JE) L F 5 T X3 AR, i 2 Ll
B3 B T B 3 12— 2 s e iR PR i
3 % iR

Yo NI 7 B G 4 2 H ST R B T KT
i B 58 B 144 h 1K IO S i i e e
TGN 53 B, 0B 7K A 15 LA B it s P 1 A 6
P I 70 TR A A () ST 1 e R A RAERE T, S



68 JE s S SR R e ST K BRI B g @R 2021,54(6)
mRgs8 lators and their aging: An overview[J]. Science in China,2007,50

C1) ¥ R VRS AT S Bk PU/A S8R % THD 4D Al 2R 2
J& , Yt IR P AL B A KA B RD ) 3 T 2 1K
IEEMRHE SRS B S8 5 A K 3 R
PR FEL R 0 1 3 B R R K o T R HUE
F R0 G T B G B IR SORE, HK AT O (AR X6
T THT A PR A2 P B K, 5 B30 3 I e R 72 ) A BT A
SR A, AT KR B I S THD ) 28 2k g 70 5 IR DR IR
T ST R K A B RE A e

(D) H A 2GR FLTAE A R K B 7] f5 %2
A IR R AL B AE R B TR K R 0 $8) ki
1 mA , 7 % BN 2% I8 18] 2/ F- 2 min.

) HAT K BRI 3R, 75 N J5 ¥ K 4R
TR S o B AR R A TN A S LA T I
T8 R AR TE T S B0 £ A AR ER T A T, 12 ST
TE PN I AT P AR 2 A PR i, R BRI AL

(4 7KF B 96 h 2 HI HAE [ TIOWE 465 44 6 1 43 B
A, K096 h 2 JE PR R U2 T B A
b, B 2 T U6 B B R A L B S5 T % T B K
IS [ PR HE % 177 A8 K, 7E 7K 31 192 h #1240 h 5 #5A)
CLFE EI+4 BH 55 () S T A s o

B HR:

(1] 5KHE B A& 523,55 B TSC MR M REIG IR  & 4a 2% 7 <
KB AR 22 Al e PR A (0], R ML R 52 4R, 2012,32(19):
169-174.

[2] AMIN M, MUHAMMAD A, MUHAMMAD S. Composite insu-

[3]

(4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

(6):697-713.
VAR B, LR TR BRI 5 4% T
ZACRFPE[T]. W ERIR,2015,41(6):1907-1914.
RIS, RS0 500KV % b 2k F 248 5 15 e G W it 121 2 #r [].
F R 4R, 2003,27(12):51-53.
CHENG L, ZHANG Z, ZHANG F, et al. Study on electrical prop-
erties and field solutions of water related heating of composite in-
sulators on 500kV AC transmission lines[C]//2015 IEEE Confer-
ence on Electrical Insulation and Dielectric Phenomena. Ann Ar-
bor, USA:IEEE,2015:672-675.
3 W, 1 ke AR S R T 2 4 R R 1) R 4 BT
Xt S [I]. = R ,2014,40(11):3468-3476.
STANDLER R B. Estimation of corona current beneath thunder-
clouds[J]. Journal of Geophysical Research Oceans, 1980,85(C8):
4541-4544.
MONTESINOS J, GORUR R S, MOBASHER B, et al. Mecha-
nism of brittle fracture in nonceramic insulators[J]. IEEE Transac-
tions on Dielectrics and Electrical Insulation,2002,9(2):236-243.
P2 25, RO, L 500k Y B A 2 2 ST St e 5 4k
HLEL G BT [J]. 0 HE L 25,2013,49(9):35-43.
WANG J F, LIANG X D, GAO Y F. Failure analysis of decay-
like fracture of composite insulator[J]. IEEE Transactions on Di-
electrics and Electrical Insulation,2015,21(6):2503-2511.
BRIR, e U . A 2 G T R W R ST ) R A R
FREAE . 58 SR AR (0], AL DR 4R, 2016,36(17):
4778-4785.
FNE AT, B8R, A L BT R T O S AU D B s A
BEFE[I]. F DA :31,2018,33(23):5616-5624.
R X, w05 50 R R A HA R TR e A
Jii DA 4% fL T S I E T[], 8418, 2018,51(12):65-72.



