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How to make sensor fiber optic cables

Overview
Make your intrisic fiber-optic sensor system at home, using your mbed/arduino,
RaspberryPI and cheap optical fibers.

Key Takeaways
Sensor fiber optic cables are made by drawing ultra-pure glass fibers from silica
preforms, coating them for protection, and integrating them into specialized cable
structures that allow light modulation to measure physical parameters like
temperature, strain, or vibration.

Core Fiber Manufacturing

The process begins with ultra-pure silica (silicon dioxide), which is refined and formed
into a cylindrical glass rod called a preform. This preform is created by depositing
pure silica particles inside a hollow tube or onto a solid rod using high-temperature
chemical vapor deposition, where silicon-based gases are burned to form glass
particles that fuse together into a solid rod. The preform is then placed in a vertical
furnace and heated to around 2,000°C.

A thin strand of glass, only a few microns thick, is drawn from the molten end in a
process called fiber drawing. The fiber diameter, typically 125 microns, is
continuously monitored using lasers and micrometers to ensure uniformity.

Fiber Structure and Coating

A sensor fiber consists of three main components: the core, cladding, and coating.
The core has a higher refractive index than the cladding, allowing light to propagate
via total internal reflection. A primary coating is applied to protect the fiber and
maintain its mechanical integrity.

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 2/5

Coating materials vary depending on the application: polyacrylate for standard
temperatures, polyimide or metal coatings for high-temperature or cryogenic
environments.

Sensor Cable Assembly

Once the fiber is drawn and coated, it is integrated into a sensor cable. These cables
can be configured in various ways, including metal-tubing, tube-in-tube, metal-free,
or armored stainless steel, depending on the environment and required protection.
Additional sheathing, such as flame-retardant non-corrosive (FRNC) or high-density
polyethylene (HDPE), may be applied to meet environmental requirements.

Sensor fibers can be singlemode or multimode, with multimode fibers typically having
a 50 µm core and a graded index to reduce mode dispersion. The fiber is then
embedded in the cable so that external physical parameters like strain, temperature,
or vibration can modulate the light traveling through the fiber.

Sensing Mechanisms

Sensor fiber optic cables operate by detecting changes in the light signal caused by
environmental factors. Techniques include: Rayleigh scattering: monitors phase
changes in back-scattered light to detect strain or vibrations. Brillouin scattering:
measures frequency shifts proportional to temperature and strain.

Raman scattering: uses intensity ratios of Stokes and anti-Stokes light to determine
temperature. These mechanisms allow the fiber to act as a distributed sensor,
capable of monitoring conditions over long distances, sometimes up to hundreds of
kilometers.

Summary

In essence, sensor fiber optic cables are manufactured by drawing high-purity glass
fibers, applying protective coatings, and assembling them into specialized cable
structures that enable precise measurement of physical parameters. The combination
of advanced materials, precise fiber drawing, and sophisticated sensing techniques
allows these cables to function in harsh environments while providing accurate, real-
time monitoring.
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DIY fiber optic sensors

Make your intrisic fiber-optic sensor system at home, using your mbed/arduino,
RaspberryPI and cheap optical fibers. This project was created on 06/06/2014 and last
updated 8

Fiber Optic Sensor Cables for Advanced Monitoring

Fiber optic sensor cables are the key component for real-time monitoring of
temperature, strain, and acoustic signals over long distances and in harsh

Fiber Optic Cable Manufacturing Process: How They

In this blog, we''ll take a closer look at the step-by-step fiber optic cable
manufacturing process, the materials used, and why these cables are so

Turning Fiber into a Sensing System: The Magic of

Imagine a world where the Internet doesn''t just connect but senses —detecting
earthquakes, monitoring battery health, or safeguarding critical

Fiber Sensors

What Is a Fiber Sensor? A Fiber Sensor is a type of Photoelectric Sensor that enables
detection of objects in narrow locations by transmitting light from a Fiber Amplifier
Unit with a Fiber Unit.

Steps in Fiber Optic Cable Manufacturing Process

Explore the intricate steps and materials in fiber optic cable manufacturing process.
Learn about cable testing methods and quality control.

DIY Fibre Optic cables

DIY Fibre Optic cables Like most members, when I bought my first system that used
fibre optic cables, I paid for the ones that the dealers sell.

Fiber Optic Circuit – Transmitter and Receiver

The optical sensors and transmitters normally used in optical fibers are mostly rated
to work at the infrared range with utmost efficiency, while some may be intended to
work best with the

Technology of Fiber-Optic Sensors | wenglor

What Are Fiber-Optic Sensors? Fiber-optic sensors use the physical properties of light
when transmitting it via fiber-optic cable with glass or plastic fibers to detect objects.
They consist of a fiber-optic
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Fiber Optic Security System | Future Fibre Technologies

Future Fibre Technologies is a leader in intrusion detection systems, offering fibre
optic security system solutions for pipeline, fence, and perimeter.

NEC Signs Supply Contract for I-2SEA Submarine Fiber-Optic Cable

The I-2SEA subsea fiber-optic cable system will extend for approximately 3,600 km.
The system will provide a direct link between areas where some of India''s fastest-
growing AI and

Somalia Fiber Optic Cable Market (2025-2031) | Value & Share

6Wresearch actively monitors the Somalia Fiber Optic Cable Market and publishes its
comprehensive annual report, highlighting emerging trends, growth drivers, revenue
analysis, and forecast outlook.

Suspension Wire Aerial Type Fiber Optic Cable |

Custom Type - Aerial Suspension Fiber Optic Cable We provide solutions for your
special fiber cable needs with reliable manufacturers we have worked with for many
years.

Online Bulk Cable Company | CableWholesale

As a premier online bulk cable company, CableWholesale carries a large inventory of
computer cables, USB, HDMI, fiber optic, VGA cables, and more. Shop now!

Fiber optic sensors and fiber optics | Baumer USA

A fiber optic sensor and two fiber optics made of plastic or glass fibers make up a
fiber optic system. The sensor contains a light source (transmitter), typically an

Industrial Fiber Optics

Industrial Fiber Optics is a world leader in manufacturing polymer and large-core
silica optical fiber cable assemblies. We specialize in providing leading edge

Fiber Optics and Types

Fiber optic cables are used for long-distance and high-performance data networking.
They are capable of transmitting data over longer distances and at higher bandwidths
(data rates) than

Fiber Optic Sensor

This paper reviews the fiber optic sensors that have been developed and applied to
measure cable forces, including fiber Bragg grating, interferometer, and fully
distributed sensors. The reviewed
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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://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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