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‘Which of the following identifies TWO properties of polymers that make them betier
suited than ceramics for the insulation of telecommunication cables?

A Ease of formability and higher density
Ease of formability and higher flexibility

Higher resistance to abrasion and higher density
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Higher resistance to abrasion and higher lexibility
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‘With the aid of a sketch, explain how the structure of polymers means that they are typically
insulators.

Allelements have electrons and all buta few have unfilled outer orbital shells. In insulators a lot of
energy is needed to move the valence electrons into the valence band so they can conduct. Ceramics
and polymers display these properties. Polymers are covalently bonded meaning that all valence
electrons are involved in the bond and cannot conduct electricity.
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(b) Polymers such as polyethylene and widely used as an electrical insulator for electrical wires.
Explain the characteristics of this material that make it suitable for this function.

Polymers are poor conductors of electricity making them good insulators. This is particularly
important in the transfer of electronic signals down telecommunication wires. Polymers have low
electrical conductivity due to the electrons being tightly bound in the primary bonds. Polyethylene
has superior insulation resistance to paper, is suitable for high frequency cables, can be accurately
made to size in a variety of colours, has good joining properties. When used as an outer sheathing
on groups of cables, polyethylene allows water vapour to penetrate and is difficult to join. For these
reasons it is only used for interior cables or as the outer layer on sheaths with a wound aluminium

foil inner and polyethylene outer.
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(c) Suggest a suitable manufacturing process for coating the electrical wire with the
polyethylene.

Polyvinylchloride (PVC) is extruded over the wire by forcing the viscous polymer through a die with
the copper wire. _
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Neme a polymer suite to coating copper wire, and describe @ process used (0
‘produce the coating.
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