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Abstract
A silane moisture-cured polyolefin elastomer/linear low-density polyethylene (LLDPE) blend was prepared through a two-step 
silane-grafting method (Sioplas Process) in an industrial scale twin-screw extruder. The silane-grafted compound was used to 
make wire and cable coatings. In this work, the effect of some interactive parameters on quality of the products prepared by 
the above method has been studied, while so far, there have been less experimental investigations. The volume resistivity of 
cross-linked compound was changed from 2.96 × 1014 to 7.41 × 1014 Ω cm with increasing LLDPE component by maximum 
10 wt%. Surface morphology of the product was corrected with reduction in benzoyl peroxide (BPO) concentration from 
0.2 wt% to 0.13 wt%. BPO at this level acted as an initiator in grafting reaction of vinyl trimethoxysilane. The curing condi-
tion and specimen preparation method by injection molding and/or extrusion were factors which influenced the hot-set test 
results at 200 °C. The results of tensile and elongation studies showed a maximum value of 9 MPa and 397% for the tests, 
after 6 h curing. With increases in curing time at a specified temperature, the gel content of the cross-linked compound was 
increased and reached its maximum value. The maximum gel content values were found to be approximately 60%, 80%, and 
82% at temperatures of 25, 60, and 85 °C, respectively. The hardness, density, and tear strength of the samples did not vary 
significantly with the curing temperature.
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Introduction

Thermoplastic elastomers (TPEs) are among the most 
widely used plastics in today’s market. TPEs are known as 
high-performance polymer materials and used in different 
ways in many industries [1]. They are generally employed 
as insulating materials in electrical and electronic applica-
tions. Thermoplastic elastomers often are block copolymers 
or blends of polyethylene (PE), polytetrafluoroethylene 
(PTFE), polyester, polyvinyl chloride (PVC), polyethyl-
ene-2,6-naphthalene dicarboxylate (PEN), polyamides, 

polypropylene, and many others [2]. TPEs are also used in 
many applications, such as indoor/outdoor electrical cable 
insulation, optical fiber sheaths, welding cable insulation, 
high voltage automobile cables insulation, coil forms and 
bobbins for transformers, parts for motors, aerospace electri-
cal parts, flame-retardant insulation for cables and housing 
for composite high voltage outdoor insulators, substation 
and transformer bushings, in molded products and encapsu-
lation of coils and microelectronic chips, etc. [1].

However, a 20–30 year service life was expected for 
cross-linked polyethylene when it was first used as coating 
the medium voltage cable in the 1960s. However, the service 
life of some of these early cables was far less than expected. 
The defects on the surface of cables coated by cross-linked 
polyethylene strongly disturbed the operation of the cables, 
and many cables became unusable after 10–15 years. Previ-
ously, engineers and scientists did not know what was wrong, 
but now, it is found that insulating voids and contaminants, 
along with ionic impurities in semiconductors, and other 
shortcomings in design and production are responsible for 
voltage stresses on cables. These, coupled with the influence 
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