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based on dielectric properties was observed in the 6 phr ZB 
composite.
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Introduction

Linear low density polyethylene (LLDPE) offers excellent 
dielectric properties, mechanical toughness for wire and 
cable application, good resistance to chemicals and ease 
of processing, and thus it has been used as an insulation 
material in several applications [1, 2]. On the other hand, 
the metallocene linear low density polyethylene (mLL-
DPE) is a configured improvement of polyethylene to cre-
ate highly regular polyethylene molecules with certain goal 
properties. This technology supports the use of polyolefin 
in different processes and applications [1]. Wang et al. [3] 
reported that the amount of space charge accumulated in 
the developed polyethylene polymerized using the metal-
locene catalyst is smaller than that in conventional polyeth-
ylene. Taniguchi et al. [4], Araoka et al. [5] and Notingher 
et al. [6] found that the dielectric properties were improved 
using metallocene polyethylene.

The chemical structure of natural rubber contains 100 % 
cis-1,4-polyisoprene. For this reason, the microstructure of 
NR is uniform and NR can be crystallized. It was observed 
that the highest rate of crystallization occurs at −26 or
−24 °C [7, 8]. It was observed that the strain-induced crys-
tallization occurred at a tensile strain >200 % even at high 
temperatures and the highest value of crystalline region 
of NR was 33 %. Natural rubber (NR) has best dielectric 
properties among butyl, EPDM rubbers etc. In addition, 

Abstract The effect of zinc borate (ZB) quantity on the 
mechanical and dielectric properties of 20 phr magnesium 
oxide/10 % rubbers (9/1 NR/ENR-50)/metallocene linear 
low-density polyethylene (mLLDPE) in the presence of 
N,N-m-phenylene bismaleimide (HVA-2) compatibilizer 
was investigated for wire and cable applications. With the 
increase in ZB loading, the tensile strength and the elon-
gation-at-break of the composites decreased while the 
tensile modulus increased. In all composites, the strain-
induced crystallization phenomenon at 200 % elongation 
was being observed in the stress–strain curves. Moreover, 
the dielectric strength, dielectric loss, permittivity and vol-
ume resistivity at frequency of 50 Hz were investigated. 
The permittivity of all composites increased with a rise in 
the voltage within the range of 1–5 kV. The loading of ZB 
in the composites improved the permittivity and volume 
resistivity as compared to the neat mLLDPE. The dielectric 
loss increased and 2 phr ZB composite displayed the high-
est dielectric loss among all other composites. On the other 
hand, the breakdown decreased with increasing ZB load-
ing and the highest breakdown was observed in the 6 phr 
ZB composite. It was concluded that all composites are 
suitable for wire and cable application and the best result 
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