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Preparation and Properties of Non-crosslinking
Polypropylene Based Cable Material
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(State Key Laboratory of Advanced Power Transmission Technology, Global Energy Interconnection
Research Institute Co., Ltd., Beijing 102209, China)

Abstract: A series of polypropylene/ethylene propylene copolymer (PP/EPC) cable materials were prepared by
blending polypropylene (PP) with two kinds of ethylene propylene copolymer (EPC) with different ethylene
content. The effects of EPC types and contents on the mechanical, thermal, and electrical properties of PP were
investigated. The results show that the addition of EPC improves the toughness of PP significantly on the basis of
maintaining the original excellent thermal and electrical properties of PP, and the toughening effect is more
obvious by increasing the amount of EPC and the ethylene content in EPC.
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Tab.1 Sample number, EPC type and dosage

FE EPC1 & #/6} EPC2 & &/t
PP/EPC1-10 10 0
PP/EPC1-20 20 0
PP/EPC2-10 0 10
PP/EPC2-20 0 20
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Tab.2 Melt flow index of PP, EPC, and PP/EPC blends

T i S fbFE £5/(g/10min)
PP/EPC1-10 3.5
PP/EPC1-20 3.6
PP/EPC2-10 4.1
PP/EPC2-20 4.4

PP 3.1

EPC1 3.7

EPC2 9.1
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Fig.1 SEM images of PP/EPC2-20
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Fig.2 DSC melting curves of PP, EPC, and PP/EPC blends
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Tab.3 DSC data of PP, EPC, and PP/EPC blends

FE i T.)C AH/J/g) T/C AHJ/g) X/%
PP/EPCI-10  162.2 78.4 1147 77.6 37.5
PP/EPC1-20  164.2 63.5 112.6 63.0 30.4
PP/EPC2-10  165.0 80.3 114.1 79.2 38.4
PP/EPC2-20  162.7 68.2 118.5 66.6 32.6

PP 163.3 95.2 114.1 91.7 45.5
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Fig.3 Mechanical properties of PP and PP/EPC blends
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Tab.4 Mechanical properties data of PP and
PP/EPC blends

P i Wra /%  HlligE/GPa  fr ffikE/MPa

PP 2475 1.9 358
PP/EPC1-10 269.4 1.1 325
PP/EPC1-20 340.6 0.9 30.7
PP/EPC2-10 308.0 1.0 31.0
PP/EPC2-20 546.5 1.0 27.1
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Tab.5 Electrical properties of PP and PP/EPC blends

- AR BB E AR AN

FE . " . .

/(kV/mm)  /(x10"7Q-cm)  H/(x107)  HEEH
PP 102.1 4.1 4.5 2.1
PP/EPC1-10 119.5 1.2 1.0 2.1
PP/EPC1-20 128.2 2.7 0.7 22
PP/EPC2-10 127.0 67.5 1.0 22
PP/EPC2-20 136.7 573 0.9 22
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