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Physical Properties of Flame Retardant Particulate Reinforced
Thermoplastic Polymer Composites for Cold-Resistant Cable

Jinwoo Lee*, Seung Bo Shim***, Jae Hyung Park*, Ji Eun Lee*"**'

ABSTRACT: The demand for cold-resistant cable material is increasing due to the rapid increase in the development
of devices that operate in a low temperature environment. Cold tolerance of a thermoplastic polymer largely depends
on the type and content of about 20 or more additives used to make the polymer. The phenomenon of polymer
hardening at low temperature can be classified into hardening by simple temperature effect, embrittlement at the glass
transition temperature, and hardening by crystallization of polymers that tend to crystallize. In this study, a
thermoplastic polymer having a low glass transition temperature, a flame retardant, and an additive were mixed to
evaluate the mechanical properties of a thermoplastic polymer composite material for electric wires. It has been
confirmed that mechanical properties and processability are determined depending on the additives and
compatibilizers added, and this study is considered to be useful as basic data for optimization to meet the
performance requirements of wires developed for low-temperature use.
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Table 1. Mechanical properties of the base polymer through compound formulation

. Vistamaxx Vistamaxx
Properties Infuse 9107 LC565 LC670 LDPE5321 3930FL 6202 KEPA1150
Hardness (A type) 63 57.3 70 96.3 92.6 69 66.3
Density (g/cmS) 0.881 0.875 0.870 0.927 0.890 0.866 0.866
Tensile strength (MPa) 291 1.04 5.5 6.91 4.43 1.72 1.93
Elongation (%) 1005 726.59 >1000 114 471 477 592
Tear strength (k-Nm™) 33.44 24.19 38.78 96.17 93.33 35.31 41.78
Tg("C, by DSC) -62.59 -56.27 -55 -24.36 -18.14 -28 -52.37
| one "

Table 2. Composition table of compounds for selection of cold-resistant base polymers

Base polymer Flame retardants Additives
Number Vistamaxx | Vistamaxx POE POE Grafted Zeosil Silicon oil,
6202 3980FL LC565 LC670 Refos65 Mg(OH),» | €03 175GR KF96
6202 100 - - - 10 70 20 10 1
LC565 - - 100 - 10 70 20 10 1
LC670 - - - 100 10 70 20 10 1
6202/3980FL 70 30 - - 10 70 20 10 1
UGrafted Mg(OH), is a surface-treated flame retardant with a silane coupling agent.
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Fig. 1. Mechanical properties of basic compound compounds depend on the polymer types
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Fig. 2. Mechanical properties as a function of compatibilizers and additives of mixed Vistamaxx resin.
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