
Research and Development of Airtight
Optical Cables

Article Overview

Airtight optical cables are developed using hermetic sealing, advanced polymer materials, high-density fiber

structures, and rigorous testing standards to ensure durability and signal integrity under extreme conditions.

Hermetic Sealing and Material Selection

Airtight optical cables rely on hermetic sealing techniques to prevent the ingress of oxygen, water, and other

contaminants that can degrade optical fibers. Patented designs often include a tubular member surrounding the

fiber, containing a polymer that reacts minimally with oxygen and water at high temperatures, becoming

thermally stable over time. A sheath system provides airtight sealing between the tubular member and the

external jacket, while limiting axial flow of gases or moisture along the cable length, ensuring long-term

reliability in high-temperature, high-humidity, or high-pressure environments .

High-Density and Flexible Cable Structures

Modern R&D focuses on high-density optical fiber cables that maximize fiber count without increasing cable

diameter. Techniques such as rollable ribbon and slot-less cable structures allow up to 2000 fibers in the same

diameter as conventional 1000-fiber cables. These designs improve installation efficiency, reduce weight, and

enhance mechanical strength, including resistance to wildlife damage and bending stresses . Thin,

high-strength optical cables are also developed to maintain flexibility while preserving signal integrity.

Aerospace and Telecommunications Standards

Development methods incorporate international standards to ensure performance, safety, and durability. For

aerospace applications, standards such as SIST EN 4641-102:2025 define semi-loose buffer constructions,

bending tests, and attenuation variation under temperature cycling. Compliance ensures that cables maintain

low signal loss, withstand flexure, and operate reliably in harsh environments . Telecommunications

standards, such as ITU-T G.652 and G.957, guide single-mode fiber characteristics, system compatibility, and

optimal installation practices .

Advanced Optical Modules and Integration

Airtight optical modules integrate fibers with chip-on-ceramic assemblies and flexible circuit boards to

optimize high-frequency performance. Innovations include BOX packaging structures that minimize

impedance discontinuities and shorten interconnection paths, improving signal quality in multi-channel

high-speed applications. Gold wire connections and layered circuit designs are used to maintain airtight

integrity while supporting high-frequency and direct-current signal transmission .
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R&D Directions and Testing

Key R&D directions include:

o Overcoming limitations of existing fibers to support higher transmission capacities beyond 100 Tbit/s.

o Flexible fiber resource allocation without architectural constraints.

o Expanding optical service areas to new destinations and applications, including 5G/6G networks. Testing

methods involve attenuation measurement under temperature cycling, bending and flexure tests, and long-term

environmental exposure to validate hermetic sealing and mechanical robustness .

Summary

The development of airtight optical cables combines material science, mechanical design, high-density fiber

structuring, and adherence to international standards. Hermetic sealing, polymer selection, and innovative

cable architectures ensure long-term reliability, while rigorous testing and compliance with aerospace and

telecommunications standards guarantee performance under extreme conditions. These methods collectively

enable the deployment of high-speed, durable optical networks in both terrestrial and aerospace environments.

1. Introduction This study presents a follow-on review of the progress made in the

A cable design that sends light through air, rather than solid glass, could cut signal loss and make

long-distance

Fiber optics were invented by Corning Glass researchers to improve data transmission over

This chapter begins with a brief history of optical communication before describing the main components of a

modern

1. Optical Fiber and Cable Industry Optical fiber technology research in China started in early 70''s and a few

field trials

We propose optical indoor cables using 0.9-mm tight-buffered optical fiber, placing importance on handling

performance

To address the frequent communication interruptions caused by pecking damage to aerial optical cables in

bird-active
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This fiber optic cable full of air could be the key to better 5G networks UK telecoms company BT is trialing

the use of

A kind of airtight optical cable of high barrier, including being located at the optical fiber in optical cable

center and being from inside

PURPOSE: To provide an airtight seal optical fiber cable which never deteriorates in quality against high

temperature, high humidity,

Conclusions This successful model laboratory indicates that China has the research and development capacity

for

Imagine being able to instantaneously run an optical cable or fiber to any point on earth, or even into space.

That''s

Professor Sir David Payne, director of the Optoelectronics Research Center, added, &quot;The transmission

capacity of optical fibers is so

Fibre optics and optical communications is the use of thin strands of glass for sending information encoded

into light over long

The airtight joint covering (1) for telecommunication cables and, in particular, for optical fibre containing

cables (3) is

The main focus of the project is the purchase and installation of new technologies that will enable

development of new optical cabels

Web: https://www.kremgroup.co.za
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