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What are the materials used in optical
cable manufacturing

Overview
What Are the Raw Materials of Fiber Optic Cables?

 Full GuideEach optical cable is constructed using a precise combination of optical
fibers, strength membe.

Key Takeaways
Fiber optic cables are primarily made from ultra-pure silica glass or plastic for the
core, with cladding, coatings, and protective layers made from specialized materials
to ensure durability and signal integrity.Core Materials

The core is the central part of the fiber through which light travels. It is typically
made from ultra-pure silica glass (SiO₂), often doped with germanium to control the
refractive index for efficient light transmission over long distances . For short-
distance or flexible applications, plastic optical fibers (POF) made from acrylate or
PMMA (polymethyl methacrylate) are used, offering higher flexibility but lower
transmission efficiency .

Cladding

Surrounding the core is the cladding, which has a slightly lower refractive index to
reflect light back into the core via total internal reflection. Cladding is usually made
from fluoride-doped silica for glass fibers or compatible plastics for POF .

Coatings and Buffers
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To protect the delicate core and cladding, fiber optic cables include primary and
secondary coatings. These are typically UV-cured acrylate layers, with a soft inner
layer to cushion the fiber and a hard outer layer for mechanical protection .
Additional buffer layers may be applied to protect against moisture, abrasion, and
environmental stress.

Strength Members

To enhance tensile strength and prevent fiber breakage during installation, cables
often include aramid yarn (e.g., Kevlar®), FRP rods, or steel wires. These materials
provide structural support without interfering with optical transmission .

Outer Jacket

The outer jacket protects the cable from environmental hazards such as UV exposure,
chemicals, and mechanical damage. Common materials include PVC, PE
(polyethylene), or LSZH (Low Smoke Zero Halogen), chosen based on indoor, outdoor,
or specialized applications .

Additional Materials

Some fiber optic cables incorporate gel fills, water-blocking elements, or metallic
components for grounding and chemical resistance. Specialized additives like glass
flakes or borates may also be used to enhance performance in harsh environments .
In summary, the main materials for optical cables include silica glass or plastic for the
core, fluoride-doped silica for cladding, acrylate coatings, aramid or steel strength
members, and protective outer jackets, with additional additives depending on the
application .
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