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A Study on the AC Treeing Characteristics with Tip Radius

of Needle Electrode in LLDPE/EVA
Lee, Jae-Pil, Lee, Chung-Ho
Chungju National Univ.

Abstract

Polyethylene used as insulating material of power cable is nonpolar and low dielectric loss polymer.
But it has defects of tree generation and accumulation of space charge by an applied voltage resulting
in the decreased life and performance.

To solve these problems, mixed films with LLDPE and EVA that is similar to LLDPE at physical
properties in case of low VA contents were made and tested due to the blend ratios of 80:20, 70:30, 60:40
and 50:50[wt%] respectively. We investigated AC electrical treeing characteristics to acquire the best
mixture ratio and effect of the tip radius of needle electrode to develop excellent treeproof materials.

The degree of crystallity calculated with XRD pattern is higher for pure LLDPE, 50:50 and 70:30.

For DSC analysis, it is confirmed that the melting points of mixed specimens are lower than that of
pure LLDPE and higher than pure EVA's.

The shape of tree propagation showed that pure EVA was electrical tree shape of the branch type, pure
LLDPE and blended specimens was able to confirm tree shape of the bush type.

As the tip radius go up in the blend ratio 70:30 specimen, the tree inception voltage rise. Probably
the reason is the relaxation of electric field in the specimen with bigger tip ratio.

As the 6 specimens were applied AC 5[KV]75[KV],10(KV] respectively, tree growth length is far
shorter in the specimen with blend ratio 70:30, 50:50 than in pure EVA and pure LLDPE specimen.

Conclusively, it is confirmed that specimens of which blend ratio are 70: 30 and 50:50 are good in
electrical tree retardant characteristics, especially, 70:30 has lower dielectric loss than 5050 and its mixture
ratio is the best.
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Fig. 2.1 Shape of specimen.
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Fig. 2.2 Experimental set-up.
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Fig. 3.1 XRD of specimen.
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Table 1 The crystallinity of specimens.

specimens C [%]
Pure LLDPE 52.62
Pure EVA 45.68
LLDPE 80 : EVA 20 50.71
LLDPE 70 : EVA 30 51.56
LLDPE 60 : EVA 40 50.41
LLDPE 50 : EVA 50 52.76
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Fig. 3.2 DSC analysis of specimens.
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Table 2 Crystaline melting points due to mixing ratio.

£ Tw [T] &) Tw [T]

LLDPE | 57.2/112.46/12576 | 60:40 | 67.88/102.06/124.82
8020 | 6842/1023/1259 | 5050 | 60.63/101.56/124.27
70:30 | 47.08/10084/125.2%5 | EVA 67.78/103.33
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Photo 1. The aspect of tree propagation according to tip
radius in specimens.
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Fig. 3.3 Tree inception voltage according to tip
radius in specimens.
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Fig. 3.4 Tree length accordng to applied timeltip radius @ ).
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Fig. 36 Tree lengh acoordng to applied timeltip radus : 191,
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