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The Aging Characteristics of Polymer Electrical Insulation Materials

by UV Radiation and Salt Water Spray
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Abstract

In this study we investigated the aging characteristics of polymers for electrical
insulation by UV radiation and salt water spray treatment. We used the polymers such as
EPDM, SR, PTFE, EVA. We measured contact angle and surface resistance to know the
aging characteristic of polymer surface. And we use SEM to observe the change of the
surface shape. Dry flashover voltage test impulse voltage test were carried for the
polymer insulator(EVA). Through this experiment and the analysis we could know the
polymers have a good resistance to weathering conditions like as salt spray, UV
irradiation and mix of them. And we can compare the aging characteristics between
polymers. As a result, we could know that the surface characteristics of PTFE is better
than the other. And the degree, electrical characteristics is affected by change of surface
shape is not big.
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2. Experiment
2.1 Specimen and aging system
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Fig. 1. Wet and dry temperature of the chamber
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A1zt (hour) ZAF (KW)
0 ~ 500 641.355KW
500 ~ 1000 636 .642KW
1000 ~ 1500 635.092KW
1500 ~ 2000 590.662KW
9 B3
2503.751KW/2000hr 0.348KW/m?/s

Table 1. UV irradiation amount
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3. Measurement
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4. Result
4.1 SEM
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(a) 0 hour

(c) 1000 hour (d) 2000 hour

Fig. 2 Surface of EPDM with SEM

(b) 500 hour

(c) 1000 hour (d) 2000 hour

Fig. 3 Surface of EVA with SEM
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(a) 0 hour (b) 500 hour
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{c) 1000 hour

Fig. 4 Surface of PTFE with SEM

4.2 Contact angle
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4.2 Dry flashover test
and dry impulse flashover test.
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Fig. 5. Dry flashover test for polymer
insulator(EVA), 0 hour : 72.2kV, 500 hour
* 72.2kV, 1000 hour : 67.3kV, 2000 hour :
66.3kV, for 50 Hz
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Fig. 6. Dry impulse flashover test for
polymer insulator(EVA), 0 hour : 116kV,
500 hour : 114kV, 1000 hour : 111kV,
2000 hour : 112.5kV.

5.Conclusion
S8 PR ANFAAAR] G5 L UVEAM

g 43 5Ad d@ 47§ T 0534 & 2%
A28 4.

1. 3714 4dstodl @2 polymer XY FYL &
HslE Bow Agd wel d3f A= Aol 3

224

PTFE7t EVAY EPDM9]} ujs) vl$ E40]

%
$4¢ Aoz Vet

o)
S8

2. Polymer XA EF9] ST viglox B35
surface hydrophobicityy <zF ZAse= uwhg
surface resistances 94 7134 Ao=m

STy

3. 48A8 AN Fstemat dry flashover
test9} dry impulse flashover test g2 Auk
Aoz A FAFE BYon 500A79A
1000212t Alolo] 33 #FAa3de= AFL nyYg.

(332 &2 8)

[11 I. Urushihara, “A Method of Artificial
Contamination Test on Composite Insulators”,
ISH, 47.10, 209 - 212, 1993

[2] Georage G. Karady, “Flashover Mechanism of
Silicone Rubber Insulators Used for Outdoor
Insulation - 1”7, IEEE Transactions on
Power Delivery, Vol. 10. No 4, 165 -171,
1995

[3] Georage G. Karady, “Flashover Mechanism of
Silicone Rubber Insulators Used for Outdoor
Insulation - 11”7, IEEE Transactions on Power
Delivery, Vol. 10. No 4, 165 -171, 1995

[4] Tetsuro Tokoro, ” Effect of Water Salinity
and Temperature on the Hydrophobicity of
Ethylene Propylene Dine Monomer Insulator”,
IEEE Annual Report, 424-427, 1996

[5] J.W Chang, " The Role of Backbone Chain
Rotation of Polymeric Materials for Outdoor
Insulation” 270 -274, 1992

[6] JIS A 1415, "Recommended Practice for
Acceler ted Artificial Exposure of Plastics
Building Materials”

[71 JIS A 1411, "Standard Method of Test for
Change in Properties of Plastics Building
Materials from Out-door Exposure”



