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Why is it difficult to leave excess fiber
length in loose-tube optical cables

Overview
Outside Fiber Optic Cable Design | CorningIn a loose tube cable design, the excess
fiber cable length allows the fiber to reduce or even eliminate the effe.

Key Takeaways
Leaving excess fiber length in loose-tube optical cables is challenging because it
must balance mechanical flexibility, optical performance, and precise manufacturing
control.Mechanical and Optical Considerations

Loose-tube cables are designed so that fibers can move freely within the tube to
avoid strain during bending, stretching, or temperature changes . The excess fiber
length (EFL) allows the fiber to float inside the tube, reducing tension and preventing
breakage. However, too much EFL can cause microbending, which introduces signal
attenuation and degrades optical performance, while too little EFL can lead to tension
and potential fiber breakage during installation or service .

Manufacturing Challenges
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Controlling EFL during production is difficult because loose tubes are stranded around
a central strength member and fed through dancer and pulley systems under
controlled tension . Variations in tension, stranding angle, and tube elongation can
alter the actual fiber length relative to the tube. The stranding process itself
introduces a helical path, meaning the fiber must be slightly longer than the tube to
accommodate the spiral geometry . Calculating and maintaining the correct EFL
requires precise control of capstan speeds, tension, and stranding parameters to
ensure the fiber is neither overstretched nor excessively loose .

Environmental and Installation Factors

Loose-tube cables are often installed in ducts or aerial environments where
temperature fluctuations, bending, and pulling forces occur. The EFL must be
sufficient to accommodate these stresses without causing fiber strain, but excessive
slack can lead to fiber movement that increases the risk of microbending or tube
deformation . This delicate balance makes it inherently difficult to leave the optimal
EFL.

Summary

In essence, leaving excess fiber length in loose-tube optical cables is difficult because
it requires precise engineering and manufacturing control to balance:

• Mechanical flexibility for bending and stretching

• Optical performance to avoid microbending losses

• Accurate stranding and tension during production Failure to maintain this balance
can compromise both the durability and signal quality of the cable .

Article Content

Outside Fiber Optic Cable Design | Corning

In a loose tube cable design, the excess fiber cable length allows the fiber to reduce
or even eliminate the effect of tension on the

Research of excess fiber length variation in loose tube and cable ...

The excess fiber length measurements on the same optical fibers after some
operations of optical cable fabrication

Fiber Excess Length Control Value Package

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Fiber Length Control in Stranding Process | PDF | Optical Fiber ...
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This document discusses fiber length difference between loose tubes that can occur
during the stranding process used in optical

Method for controlling excess fiber length in a loose tube optical ...

Excessive EFL is undesirable because of bending restrictions on the fiber over the
temperature range at which a cable, made in part

Controlling the excess length of optical cable

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Process for making loose buffer tubes having controlled excess fiber ...

As buffer tubes become increasingly small, however, excess fiber length (EFL)
becomes a significant problem. As will be known by

How to control EFL in loose tube production | Rosendahl

Balancing EFL and tube shrinkage requires a controlled manufacturing process. ️ Too
much excess fiber can cause microbending,

Eight influencing factors and control methods of loose casing length of ...

If the tube diameter is small and the excess length is large, the bending radius of the
optical fiber is too small. Although there is a

Statistical characteristics of excess fiber length in loose tubes of ...

This paper presents an analysis of the data measurements of excess fiber length in
the loose tubes of optical cable

Cable knowledge

Fiber optic cables are designed in such a way that the optical fiber has, related to the
cable, excess length. Depending on the cable

TERMINATING FIBER CABLE

Is it single-mode or multimode? Is it a ribbon cable, a loose tube configuration, or a
tight buffer fiber cable?

Design, Construction and Properties of Different Types of Loose

The first one is the control of excess fiber length inside the loose tube. Called EFL by
the industry, the excess fiber

Statistical characteristics of excess fiber length in loose tubes of ...
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This paper presents an analysis of the data measurements of excess fiber length in
the loose tubes of optical cable

Considerations in outside fiber-optic cable design

This cable allowed for higher fiber counts and offered a time and cost savings
realized from using mass fusion splicing to speed up

Outside Fiber Optic Cable Design Considerations | Corning

The cable that started the fiber optic revolution in the 1970s was the loose tube
configuration, which isolated the optical fiber from the

Fiber excess length in a cable containing optical fiber ribbons ...

A cable containing optical fiber ribbons in a loose tube is promising for high-density,
multifiber and economical communication. This

How to calculate Excess fiber length due to stranding in a fiber optic ...

The method to calculate the excess fiber length in a stranded loose tube fiber optic
cable is very easy. The formula is nothing but our

FIBEROPTIC LOOSE TUBE MANUFACTURING AND POST

If excess fiber length is above a certain threshold, it will harm the optical
performance of the cable. Likewise, if the

A new structural totally dry optical fiber cable via co-extrusion ...

A fully dry optical fiber cable can make the cable manufacturing processes more
environmental friendly; and can connect to facility

Loose Tube Fiber ~ Tight Buffer Fiber (Difference)

As with loose-tube cables, optical specifications for tight-buffered cables also should
include the maximum

Cabling System Design: Technical report 01

This document provides specific information related to Loose Tube fibre cables. The
General “Installation Guide For Optical Fibre

Loose Tube vs Tight Buffered Fiber: Cable Construction Guide

Loose tube and tight buffered fiber cable construction compared: gel-filled buffer
tubes, 900-micrometer coatings, indoor vs outdoor

System and method for adjusting optical fiber excess length in loose tube
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An optical fiber excess length and adjustment system technology, which is applied in
the field of optical cable

Loose Tube Fiber ~ Tight Buffer Fiber (Difference)

As with loose-tube cables, optical specifications for tight-buffered cables also should
include the maximum

Cabling System Design: Technical report 01

This document provides specific information related to Loose Tube fibre cables. The
General “Installation Guide For Optical Fibre

Loose Tube vs Tight Buffered Fiber: Cable Construction

Loose tube and tight buffered fiber cable construction compared: gel-filled buffer
tubes, 900-micrometer

System and method for adjusting optical fiber excess length in loose tube

An optical fiber excess length and adjustment system technology, which is applied in
the field of optical cable

Fiber Excess Length Control Value Package

Fiber Excess Length Control Value Package With high-speed, loose tube production,
controlling excess

AEN142

In most outside plant cables (and some indoor cables), fiber length exceeds cable
length. In stranded loose tube

The method for a measurement of the excess fiber length on the cable ...

In present paper is considered the method for measuring the excess fiber length in
the loose-tube optical cable. This

Low-temperature performance of loose tube fiber optic cables

Large optical losses in singlemode fibers have been reported in loose tube fiber optic
cables exposed to extremely low

Getting the most from loose fiber-optic buffer tubes

Loose buffer tubes house and protect optical fibers in long-distance terrestrial,
undersea, and aerial cables. They form

Fiber Optic Cables: Quality and Shrinkage Behavior – R&M Blog
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Why fiber is longer Fiber optic cables are designed so that the fiber is always 0.5 % to
1.5 % longer than the jacket.

In-Depth Knowledge Of Loose Tube Fiber Optic Cables

In loose tube cables, the coated fiber “floats” within a rugged, abrasion resistant,
oversized tube which is generally filled with optical

Calculated excess loss vs fiber excess length with fiber helix radius r ...

Excess loss of loose tube fiber cables at low temperatures is modeled theoretically.
The observed loss increase is due to random

Outside Plant Optical Fiber Cable Termination Guidelines for

Why is it important to adhere to these guidelines? The first two parameters, sheath
retention and central member clamping, affect the

Technology Of Loose Tube Cable And Tight Buffered Cable

The modular design of loose tube cables typically holds up to 12 fibers per buffer
tube with a maximum per cable fiber

Cable knowledge

Fiber optic cables are designed in such a way that the optical fiber has, related to the
cable, excess length. Depending on the cable

TERMINATING FIBER CABLE

Is it single-mode or multimode? Is it a ribbon cable, a loose tube configuration, or a
tight buffer fiber cable?

Design, Construction and Properties of Different Types of Loose

The first one is the control of excess fiber length inside the loose tube. Called EFL by
the industry, the excess fiber

Statistical characteristics of excess fiber length in loose tubes of ...

This paper presents an analysis of the data measurements of excess fiber length in
the loose tubes of optical cable

Considerations in outside fiber-optic cable design

This cable allowed for higher fiber counts and offered a time and cost savings
realized from using mass fusion splicing to speed up

Outside Fiber Optic Cable Design Considerations | Corning
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The cable that started the fiber optic revolution in the 1970s was the loose tube
configuration, which isolated the optical fiber from the

Fiber excess length in a cable containing optical fiber ribbons ...

A cable containing optical fiber ribbons in a loose tube is promising for high-density,
multifiber and economical communication. This

How to calculate Excess fiber length due to stranding in a fiber optic ...

The method to calculate the excess fiber length in a stranded loose tube fiber optic
cable is very easy. The formula is nothing but our

FIBEROPTIC LOOSE TUBE MANUFACTURING AND POST

If excess fiber length is above a certain threshold, it will harm the optical
performance of the cable. Likewise, if the

A new structural totally dry optical fiber cable via co-extrusion ...

A fully dry optical fiber cable can make the cable manufacturing processes more
environmental friendly; and can connect to facility

Loose Tube Fiber ~ Tight Buffer Fiber (Difference)

As with loose-tube cables, optical specifications for tight-buffered cables also should
include the maximum

Cabling System Design: Technical report 01

This document provides specific information related to Loose Tube fibre cables. The
General “Installation Guide For Optical Fibre

Loose Tube vs Tight Buffered Fiber: Cable Construction Guide

Loose tube and tight buffered fiber cable construction compared: gel-filled buffer
tubes, 900-micrometer coatings, indoor vs outdoor

System and method for adjusting optical fiber excess length in loose tube

An optical fiber excess length and adjustment system technology, which is applied in
the field of optical cable

Outside Fiber Optic Cable Design | Corning

In a loose tube cable design, the excess fiber cable length allows the fiber to reduce
or even eliminate the effect of tension on the

Research of excess fiber length variation in loose tube and cable ...
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The excess fiber length measurements on the same optical fibers after some
operations of optical cable fabrication

Fiber Excess Length Control Value Package

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Fiber Length Control in Stranding Process | PDF | Optical Fiber ...

This document discusses fiber length difference between loose tubes that can occur
during the stranding process used in optical

Method for controlling excess fiber length in a loose tube optical ...

Excessive EFL is undesirable because of bending restrictions on the fiber over the
temperature range at which a cable, made in part

Controlling the excess length of optical cable

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Process for making loose buffer tubes having controlled excess fiber ...

As buffer tubes become increasingly small, however, excess fiber length (EFL)
becomes a significant problem. As will be known by

How to control EFL in loose tube production | Rosendahl

Balancing EFL and tube shrinkage requires a controlled manufacturing process. ️ Too
much excess fiber can cause microbending,

Eight influencing factors and control methods of loose casing length of ...

If the tube diameter is small and the excess length is large, the bending radius of the
optical fiber is too small. Although there is a

Statistical characteristics of excess fiber length in loose tubes of ...

This paper presents an analysis of the data measurements of excess fiber length in
the loose tubes of optical cable

Outside Fiber Optic Cable Design | Corning

In a loose tube cable design, the excess fiber cable length allows the fiber to reduce
or even eliminate the effect of tension on the

Research of excess fiber length variation in loose tube and cable ...
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The excess fiber length measurements on the same optical fibers after some
operations of optical cable fabrication

Fiber Excess Length Control Value Package

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Fiber Length Control in Stranding Process | PDF | Optical Fiber ...

This document discusses fiber length difference between loose tubes that can occur
during the stranding process used in optical

Method for controlling excess fiber length in a loose tube optical ...

Excessive EFL is undesirable because of bending restrictions on the fiber over the
temperature range at which a cable, made in part

Controlling the excess length of optical cable

With high-speed, loose tube production, controlling excess fiber length is always a
challenge. Water friction and the high cooling rate

Process for making loose buffer tubes having controlled excess fiber ...

As buffer tubes become increasingly small, however, excess fiber length (EFL)
becomes a significant problem. As will be known by

How to control EFL in loose tube production | Rosendahl

Balancing EFL and tube shrinkage requires a controlled manufacturing process. ️ Too
much excess fiber can cause microbending,

Eight influencing factors and control methods of loose casing length of ...

If the tube diameter is small and the excess length is large, the bending radius of the
optical fiber is too small. Although there is a

Statistical characteristics of excess fiber length in loose tubes of ...

This paper presents an analysis of the data measurements of excess fiber length in
the loose tubes of optical cable
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This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 ZITHA TECH SPECIALTY CABLES (Pty) Ltd - All rights reserved



Page 10/10

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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