
Customization Process for Low-Loss
Fiber Optic Splices for IoT

Article Overview

Achieving low-loss fiber optic splices for IoT involves precise fiber preparation, optimized fusion splicing

parameters, and protective measures tailored to the fiber type and environmental conditions.

Fiber Preparation

The first step in creating low-loss splices is careful fiber preparation. This includes stripping the fiber coating

with precision tools to avoid microfractures, cleaning the fiber ends with lint-free wipes and high-purity

isopropyl alcohol, and inspecting the cleaved ends under a microscope to ensure no dust, oil, or scratches are

present . Proper handling and static control are essential to prevent contamination and maintain splice quality .

Splicing Method Selection

For IoT networks, fusion splicing is generally preferred due to its low insertion loss (typically around 0.1 dB)

and high mechanical strength . Fusion splicing aligns fiber cores using either core alignment (ideal for

single-mode fibers) or cladding alignment (suitable for multi-fiber ribbons) before applying a controlled arc to

fuse the fibers . Mechanical splicing can be used for temporary or field repairs but usually results in slightly

higher loss (~0.3 dB), .

Splice Parameter Optimization

Optimizing splice parameters is critical for low-loss performance. Key parameters include:

o Arc fusion current and duration: Determines the heat applied to the fiber ends.

o Overlap distance and hot push delay: Ensures proper fiber end contact and fusion quality.

o Stripping, cleaning, and cleaving procedures: Affect the final splice loss and reliability . Specialized fibers

used in IoT, such as polarization-maintaining or dispersion-compensating fibers, may require empirical tuning

of these parameters to achieve optimal results .

Protective Measures

After splicing, fibers must be protected using single-fiber or ribbon protection sleeves and joint closures that

meet environmental standards (e.g., IP68, Telcordia GR-771-Core, ISO 9001), . These protect against

moisture, temperature extremes, and mechanical stress, ensuring long-term stability and low-loss performance.

Standards and Compliance
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Following ITU-T Recommendation L.12 ensures that splices maintain high quality and stability over the

system's design life under expected environmental conditions . Compliance with these standards is essential

for IoT networks, which often require reliable, long-term operation in diverse environments.

Summary

To customize low-loss fiber optic splices for IoT:

o Prepare fibers meticulously to avoid contamination and microfractures.

o Select the appropriate splicing method (fusion for permanent, low-loss connections).

o Optimize splicing parameters based on fiber type and environmental conditions.

o Apply protective sleeves and closures to ensure mechanical and environmental stability.

o Follow international standards to guarantee long-term performance and reliability . This process ensures that

IoT networks achieve minimal signal loss, high reliability, and durability across various deployment scenarios.

Splices are critical points in the optical fibre network, as they strongly affect not only the quality of the links,

but also their lifetime. In

Improving Fiber Optic Splice Loss Measurement Presented on Behalf of the Project Members by Peter

Arrowsmith

Step 4: Cleave the Fiber Precisely A precise cleave is one of the most critical parts of the entire process.

Through the application of these procedures, the technician achieves low-loss splices, which

Fiber optic splicing is the process of joining two optical fibers end-to-end. Unlike using connectors, which are

Loss measurement set-ups based on a cutback method for dissimilar fiber (SMF-EDF) splices showed

significant directionality in

Fusion splicing - melting fiber ends together Mechanical splicing - holding fiber ends together using a

mechanical coupling device

This technique is a widely practiced method for making low-loss splices with both multimode and

single-mode fibers. The heat source

This guide breaks down the fundamentals of optical fiber splicing, compares fusion and mechanical

Fiber optic joints or terminations - where cables are terminated - are made two ways: 1) connectors that mate
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two fibers to create a

Introduction Fusion splicing is the preferred method for optical interconnection of fiber pig-tailed components

used in

Several methods have been demonstrated for making splices in optical fibers. These have included fused b u t t

joints, 1 '' 2

In this section we will review the following strategies: fire polishing, bridge fibers, dopant diffusion,

low-temperature splices, offset

Fiber optic splicing joins two fiber optic cables end to end seamlessly to create a continuous path for light

signal,

Fiber Splicing, why do we need it? Fiber splicing precisely aligns two fiber ends to create a seamless

connection.

A review of currently available standards related to optical fiber splicing and splice loss measurements

revealed that

Web: https://morwarreconst.co.za

Page 3/3


