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What are the structural types of optical
cables

Overview
The plethora of fiber optic cable types can seem overwhelming, but choosing the
right cable for the job is important.

Key Takeaways
Optical cables are structured assemblies of optical fibers designed for high-speed
data transmission, with types and characteristics tailored to distance, environment,
and mechanical protection requirements.Basic Structure of Optical Cables

An optical cable typically consists of the following components:

• Core: The central glass or plastic fiber that carries light signals using total internal
reflection. Single-mode fibers have a narrow core (~9 µm) for long-distance
transmission, while multimode fibers have a wider core (50–62.5 µm) for shorter
distances .

• Cladding: Surrounds the core with a lower refractive index to maintain light within
the core .

• Coating/Buffer Layer: Protects the fiber from mechanical damage and moisture.
Materials include acrylate polymers or polyimide .

• Strength Members: Reinforcing elements like aramid yarn, steel wires, or fiberglass
rods provide tensile strength and prevent fiber breakage .
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• Sheath/Jacket: Outer protective layer made of polyethylene (PE), PVC, LSZH, or
PVDF, chosen based on environmental conditions, fire safety, and flexibility
requirements .

• Optional Layers: Waterproofing, ripcords for easy jacket removal, and armored
metallic layers for mechanical protection in harsh environments .
Structural Types of Optical Cables
• Layer-Stranded (Stranded Loose Tube) Cables:
• Central strength member with multiple optical fibers or ribbons helically twisted
around it (S-twist or SZ-twist).

• Suitable for high-core-count applications and long-distance outdoor installations .

• Color-coded fibers or tubes help identify individual fibers.

• Bundle-Type (Central Loose Tube) Cables:
• Fibers or ribbons placed directly in the central tube without twisting.

• Strength members surround the tube.

• Typically used for smaller core counts (less than 12 fibers) and indoor or short-
distance applications .

• Armored Cables:
• Include metallic or composite armor for protection against mechanical damage,
rodents, or harsh environmental conditions.

• Ideal for underground, industrial, or underwater installations .

• Self-Supporting Aerial Cables:
• Reinforced with strong tensile elements to allow aerial deployment without
additional support structures .

Key Characteristics
• Transmission Speed: Light travels through glass fibers at ~180,000–200,000 km/s,
enabling low-latency communication .

• Attenuation: Signal loss is measured in dB/km; typical multimode fibers have 3
dB/km at 850 nm and 1 dB/km at 1300 nm .

• Bandwidth: Single-mode fibers support higher bandwidth over long distances, while
multimode fibers are suitable for shorter distances.

• Environmental Resistance: Jackets and coatings provide protection against
moisture, temperature extremes, UV exposure, and chemical hazards .

• Mechanical Strength: Reinforcing members prevent fiber breakage under tension,
bending, or crushing forces .
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• Installation Flexibility: Lightweight and compact design allows easier handling,
especially in high-density indoor networks .
Applications
• Single-Mode Fibers: Backbone networks, long-haul telecommunications, and optical
transport infrastructure.

• Multimode Fibers: Data centers, campus networks, and building interconnections.

• Armored and Self-Supporting Cables: Outdoor, industrial, and aerial installations
requiring enhanced protection . Understanding these structural types and
characteristics ensures optimal cable selection for specific network requirements,
balancing performance, durability, and installation conditions.
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Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://thegalleryselfcatering.co.za
Technical inquiry: https://thegalleryselfcatering.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.

Powered by TCPDF (www.tcpdf.org)

© 2026 GESTIONVAL ODN INFRASTRUCTURE S.L. - All rights reserved

http://www.tcpdf.org

