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Abstract: In order to guide the application of composite cross arms in heavy ice areas, we investigated the icing
characteristics of glass fiber reinforced composite material and composite insulated crossarms in this paper. The
results show that the icing amount and ice flashover voltage of blank sample under vertical suspension are better
than that of horizontal suspension, and its icing amount is less than that of pure aluminum rod and Q345 steel rod
with the corresponding hydrophilic. The icing amount of the composite material coated with PRTV coating is less
than that of the blank sample, its flashover voltage increases sharply; the ice surface adhesion value is the least,
which is 19% of ice surface adhesion value of pure aluminum rod, while the ice surface adhesion value of the
blank sample is 78% of pure aluminum rod. The ice coating characteristics of the silicone rubber composite
insulated crossarm are just the opposite of that of the composite material sample. Compared with vertical
suspending the same composite insulator, when the insulators are horizontal suspending, the icing amount of
composite insulated crossarm suspension reduces by 30%, and the flashover voltage increases by 51%.
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Fig.1 Ice coating adhesion test system
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Fig.2 Layout photos of composite material samples and

composite insulator cross arm
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Fig.3 Icing flashover testing layout of composite

material rod and composite insulator cross arm
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Tab.1 Test results of adhesion between ice and samples

Ff i e HEH N T 3E/N

27530 2694 263.1 272.7 264.8
DS 267.3
261.7 2712 266.0 2664 262.8

107.9 1044 1034 98.7 1028
1C701 103.7
98.9 98.0 107.1 108.0 107.7

71.6 708 750 73.0 785
PRTV 74.8
79.0 76.0 743 72.8 76.8

3263  292.0 3144 2909 313.1
2= R 302.3
286.7 293.8 3184 298.1 289.6

400.9 386.6 3709 398.0 371.5
2l R b 386.2
3753 3782 3843 399.0 3975

300.9 313.6 3073 3313 3200
Q345 ik 316.6
328.0 3218 3058 3192 3184
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Fig.4 Ice coating state of the sample
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Tab.2 Results of ice coating of samples under

different suspension modes

T il BHAA UK/ FHME /g
EH 294 268 247 221 25.8
DS
K 371 31.6 39.1 284 34.5
EH 245 353 300 298 29.9
1C701
IKF 297 329 354 494 36.9
EH 183 309 24.0 252 24.6
PRTV
K 300 321 524 400 38.6
EH 214 322 252 284 26.8
2 A
7K 317 314 408 26.1 32.5
FEH 264 393 330 327 329
KRN
IKF 359 289 51.0 49.0 412
Q345 EH 21.8 401 321 298 31.0
ek 7K 36.5 375 488 385 40.3
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Fig.5 The curves of flashover voltage for the

samples versus flashover times
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Tab.3 Ice coating flashover voltage values of each sample

T a2 A B [N &% FL e /k V SEEME/KV
K 333 41.8 428 46.3 422 46.7 422
DS
FEH 46.2 459 46.6 52.0 48.4 452 474
K 372 37.8 40.0 43 38.1 39.5 392
1C701
TEH 50.5 52.6 48.6 46.7 51.5 55.4 50.9
K 333 46.5 55.9 58.1 40.6 48.5 472
PRTV
EE) 50.5 51.8 52.4 53.7 51.3 52.8 52.1
K 35.6 33.8 42.6 43.6 37.1 38.8 38.6
2 AFE T
B 419 49.8 51.8 53.2 37.8 43.0 46.3
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Fig.6  Flashover testing phenomenon of

samples with ice coating
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Fig.7 The discharge trace of the rod and the through

channel between the lower surface of rod and ice layer
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Tab.4 Result of ice coating of composite insulator cross

arms with different suspension methods

TN JRI R EUKE e Ak Bk
/g /g AR ALV
14233 1 584.0 160.7
1433.7 1610.6 176.9
EIEY 1438.1 17213 283.2 206.9
14305 1631.2 200.7
1432.9 1 646.0 213.1
1531.7 1676.4 144.7
1437.8 15975 159.7
K 1532.9 1697.5 164.6 159.6
1425.6 1600.5 174.9
14273 1581.2 153.9
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Fig.8 Surface ice coating state of

composite insulator cross arms
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Fig.9 Ice flashover of composite insulator cross arms
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Tab.5 Ice coated flashover voltage value of

each composite insulator cross arm

B P EIE
g5 WED WE2 WE3 WE4 WES f

1 45.6 41.2 50.0 50.4 559
2 392 389 39.1 34.7 40.1

MH 48.0
3 40.2 39.0 425 39.4 45.2

4 44.6 41.1 46.7 45.8 50.8

1 625 665 692 755 749
2 574 620 625 593 663

7K 72.6
3 580 698 734 781 816

4 71.4 759 60.9 69.3 67.8
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