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Overview

This white paper by our partner Furukawa Electric explores the latest advancements
in fusion splicing technology.

Key Takeaways

Fusion splicing permanently joins optical fibers with minimal loss, while rapid fiber
separation technologies enhance efficiency in high-density and mass fiber
deployments.

Fusion Splicing Overview

Fusion splicing is the process of permanently joining two optical fibers by precisely
aligning their ends and fusing them using an electric arc, creating a molecular bond
that mimics the fiber's inherent strength . This method eliminates air gaps, ensuring
low insertion loss (=0.02 dB for single-mode fibers) and high return loss (>60 dB for
APC splicing), making it essential for high-bandwidth networks, long-haul links, and
data center interconnects . Fusion splicing is widely used in FTTH deployments, 5G
backhaul, and high-speed backbone networks .

Key Steps in Fusion Splicing
 Fiber Stripping: Precision tools remove the protective coating without damaging the
fiber, typically stripping 30-40 mm of coating using dual-blade systems .

* Fiber Cleaning: Contaminants are removed using specialized cleaning kits to
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* Fiber Cleaving: Fibers are cleaved to produce flat, perpendicular end faces for
optimal fusion. Automated cleavers improve consistency and reduce microbends .

* Alignment and Fusion: Modern splicers use core or cladding alignment with
cameras and V-grooves to ensure precise positioning before applying an electric arc .
Advanced splicers, such as the Fujikura 90R, support ribbon fiber splicing with
automated alignment and cleave tracking for high-density applications .

* Protection: Splice protection sleeves or closures safeguard the joint against
mechanical stress, moisture, and temperature extremes, complying with standards
like Telcordia GR-771-Core and ISO 9001 .

Rapid Fiber Separation and High-Density Splicing

Rapid fiber separation technology is designed to accelerate the preparation and
splicing of multiple fibers, particularly in ribbon or high-count cables. Innovations
include:

» Automated cleave tracking and blade rotation for simultaneous preparation of
multiple fibers .

* SpiderWeb Ribbon® (SWR®) splicing for 16-fiber or higher ribbon cables, reducing
operator time and increasing throughput .

* Al-assisted splicing tools that optimize alignment and predict splice loss, improving
efficiency and reducing errors .

* Pigtailed splice cassettes that pre-route fibers and allow modular management,
cutting installation time by up to 40% .

These technologies are critical for high-density deployments, such as data centers,
urban FTTH networks, and 5G backhaul, where speed, reliability, and minimal signal
loss are paramount .

Performance Metrics and Standards
* Insertion Loss: Typically =0.1 dB for standard fusion splices; advanced systems
achieve =0.02 dB .

* Return Loss: >60 dB for APC splices to minimize back reflections .

* Mechanical Integrity: >95% of the fiber's tensile strength, tested per IEC
60793-1-40 .

* Environmental Protection: Splice closures rated IP68 for resistance to moisture,
temperature extremes, and mechanical stress .
Conclusion
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Fusion splicing, combined with rapid fiber separation and high-density splicing
technologies, enables efficient, low-loss, and reliable optical fiber networks. Modern
splicers, Al-assisted alignment, and ribbon fiber solutions significantly reduce labor
and installation time while maintaining stringent performance standards, making
them indispensable for next-generation telecommunications infrastructure .
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Engineering explanation of fusion splicing principles, splice stability, and mechanical
control factors in fiber optic

Fusion-splice basics

From start to finish, the fusion-splicing process has four main steps: 1.) preparing the
cable

Ultimate Guide to Using a Fusion Splicer for Fiber Optic

Learn how to use a fusion splicer for fiber optic cable with our ultimate guide. We
cover

Fiber Optic Installation Los Angeles | WCC Technologies Group

Fiber optic installation Los Angeles — single-mode and multimode fiber cabling,
fusion splicing, termination, and OTDR testing for

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://zithatech.co.za
Technical inquiry: https://zithatech.co.za/contact.html

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