
Low-density material for optical cables

Article Overview

Low-density materials commonly used in optical fiber cables include fiberglass-reinforced plastics (G-FRP),

aramid yarn, polybutyleneterephthalate (PBT), polypropylene (PP), and high-density polyethylene (HDPE),

which provide strength while minimizing weight.

Core and Cladding

The optical fibers themselves are made from ultra-pure silica (SiO2), often doped with germanium to control

the refractive index. While silica is dense, the surrounding coatings and protective layers are designed to

reduce overall cable weight .

Strength Members

To maintain mechanical integrity without adding excessive weight, optical cables use dielectric strength

members such as:

o Fiberglass-reinforced plastic (G-FRP): Provides high tensile strength with low density .

o Aramid yarn (PPTA, e.g., Kevlar): Offers excellent tensile modulus (>=120 GPa) and low weight, making it

ideal for central or stranded strength members .

Tube and Filler Materials

o Polybutyleneterephthalate (PBT): Used for loose tubes, it is lightweight, durable, and resistant to

environmental stress .

o Polypropylene (PP): Often used as fillers to maintain cable geometry while keeping density low .

Outer Jackets

o High-density polyethylene (HDPE): Commonly used for outer jackets, HDPE is lightweight, UV-resistant,

and mechanically robust, providing protection without significantly increasing cable weight .

o Low-smoke zero-halogen (LSZH) compounds: Used in environments requiring fire safety, these materials

are also relatively low in density.

Additional Considerations

o Water-blocking elements: Polyester filaments or super-absorbent polymers are used to prevent moisture

ingress while adding minimal weight .

o Blowable microcables: For microduct installations, low-density sheaths improve blowability and reduce
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friction during installation .

Summary

For optical fiber cables, low-density materials are selected to balance mechanical strength, environmental

resistance, and ease of installation. Key materials include G-FRP, aramid yarn, PBT, PP, and HDPE, which

together ensure the cable is lightweight yet durable, suitable for aerial, duct, or microcable applications .

Low-loss optical cables, also known as low attenuation optical cables, are fiber optic cables

This Recommendation describes two categories of single-mode optical fibre cable with improved bending loss

performance

Nowadays, optical communications are the most requested and preferred telecommunication technology, due

to its large bandwidth

In combination, improvements in low-loss technology, together with the advances in bend

Explore very low density polyethylene wire and cable materials: advanced metallocene formulations, XLPE

recyclate

A high-density cable with intermittently bonded ribbons ,  represents a breakthrough technology for drastically

improving the

This chapter gives an overview and introduces application scenarios for optical fibers and cables in optical

communications. The use

Lightweight optical materials are critical for reducing the weight of optical systems while maintaining or

Low-Density Polyethylene (LDPE) is a thermoplastic polymer manufactured from petroleum-derived ethylene

We proposed a low-rigidity ribbon specially designed for ultra-high-density optical fiber cables. The feature of

proposed

A bundle of optical fibers A TOSLINK fiber optic audio cable with red light shining in one end and out the

other An optical fiber, or

Lower loss: Optical fiber has lower attenuation (loss of signal intensity) than copper conductors, allowing

longer cable runs and fewer
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Ultra-low loss (ULL) optical fibers, PureAdvance(TM) series compliant with G.654.E, support high-capacity

Low-loss optical fibers are made of silica-based glass materials. For silica glass-based optical fibers, the total

attenuation of an

Fiber Optic Cable Buying Guide Understand how to choose fiber optic cable by comparing single-mode vs.

multimode, network

The optical fibre must be of high quality which is verified through different qualification tests including

long-term aging such as
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