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Fig.1 FTIR spectrum
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Table 1 Ratio calculation results
ﬁt# Al 167/A1 460 A998/A1 460 A841/A1 460
iPP 0.352 0.316 0.278
PP1 0.256 0.215 0.200
PPa 0.264 0.235 0.214
PPh 0.265 0.232 0.197
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Table 2 Melting and crystallization parameters

OB AR/ C SRR/ C 2R/ %

iPP 163 110 46.51
PP1 146 103 28.39
PPa 147 113 29.84
PPb 144 104 29.11
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Fig.6 Stress-strain curves
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Table 3 Mechanical performance parameters

A JE AR/ MPa RIHSREE/MPa TR R/ %

iPP 38.87 22.78 405.53
PP1 17.11 29.91 761.73
PPa 23.06 37.53 852.03
PPb 20.82 38.53 858.66
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Fig.7 Dielectric loss
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Table 4 Weibull distribution parameters
of AC breakdown field strength
JEEE/ RS H REEZH
€ ipp PP1 PPa PPb iPP PPl PPa PPb
20 30.15 20.94 12.32 31.76 81.27 82.98 79.85 77.84

50  21.69 19.90 43.25 42.22 77.60 79.58 76.27 75.26
80 23.25 29.31 31.73 44.47 71.61 72.28 69.32 69.22
110 30.44 45.12 34.21 29.39 64.68 58.39 61.43 59.04
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Fig.8 The breakdown field strength
curves with temperature
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Comparative analysis of atructure and properties of different

modified polypropylene cable insulation materials
CHEN Hong', ZHAO Jiankang' , HUANG Kaiwen', ZHAO Peng', OUYANG Benhong', LIU Shouwen’
(1. China Electric Power Research Institute, Wuhan 430074, China;
2. State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China)

Abstract ; Polypropylene (PP) is an environmentally friendly cable insulation material with relatively great insulation properties

and has the advantages of being recyclable as a thermoplastic material. PP is easy to brittle fracture due to its poor toughness at

low temperatures. Hence, it is necessary to improve the toughness of PP. In this paper,three modified PP samples are studied,

namely PP blended with 10% mass fraction of polyolefin elastomer ( POE) , PP blended with 10% mass fraction of styrene

ethylene butylene styrene (SEBS) ,and copolymerization modified PP specimen synthesized with PP as matrix and polyethylene

(PE) in the reactor. The PP samples before and after modification are tested to obtain their physical properties, chemical

properties , mechanical properties and electrical properties. It is concluded that the toughness,tensile strength and elongation at

break of PP increase after the modification, while the melting temperature decreases and the dielectric loss increases. For the

modification methods, the initial melting temperature and AC breakdown field strength at 20-80 °C of the copolymerization

modified PP specimen are higher than those of the blending modified PP specimens. Instead, the blending modified PP

specimens have better mechanical properties and lower dielectric loss at high temperature than the copolymerization modified PP

specimen does. After comprehensive consideration, the copolymerization modification may be more suitable to enhance the

toughness of PP than the blending modification.

Keywords : polypropylene ( PP) ;copolymerization modification ; blending modification;electrical properties; mechanical proper-

ties ; physical and chemical properties
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