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High and Low Temperature Cycling
Experiment of Communication Optical

Cable

Overview
The loss changes of optical fiber at extreme low temperature and high temperature is
explored, which provides a theoretical basis for the communication of optical fiber in
space.

Key Takeaways
Temperature cycling experiments evaluate the stability of optical fiber cables by
repeatedly exposing them to high and low temperatures to monitor changes in
attenuation and mechanical stress.

Purpose of Temperature Cycling

The main goal of high and low temperature cycling experiments is to assess the
stability and reliability of optical fiber cables under varying environmental conditions.
Temperature fluctuations can cause fiber buckling or tensioning due to differences in
the thermal expansion coefficients of the fiber, strength members, and jacketing
materials, which may lead to changes in optical attenuation or even mechanical
damage. These tests simulate conditions encountered during storage, transportation,
and field operation, or extended ranges for reliability verification.
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Experimental Setup

Temperature cycling is typically performed in specialized test chambers such as the
UNIVER TCC series or Torontech TT-TCC chambers. Key features include: Large-
capacity test space to accommodate full-length cable samples. Precise temperature
control with minimal fluctuations to ensure repeatable results.

Observation features like large glass windows, built-in lights, and anti-condensation
designs for real-time monitoring. Heat preservation materials such as high-density PU
foam and glass fiber cotton to reduce energy loss. Optional analytical balances to
measure dripping compounds during compound flow tests in accordance with IEC
60794-1-21 E14 / FOTP-81 / ASTM D4565.

Test Procedure

Sample Preparation: Cables are coiled loosely or placed on reels to mimic normal
usage conditions and allow fibers to accommodate differential expansion.
Temperature Cycling: The chamber cycles between high and low temperatures, often
beyond the expected field range, to test worst-case scenarios. Monitoring
Attenuation: Optical attenuation is measured continuously or at intervals to detect
changes caused by fiber stress or microbending.

Data Analysis: Results are analyzed to determine the cable's ability to maintain
performance under thermal stress, including potential microbends or fiber tensioning
effects.

Factors Affecting Results

Coefficient of Thermal Expansion (CTE) differences between fiber, jacket, and
strength members can induce strain. Bending radius and sample handling influence
fiber stress and attenuation measurements. Sample length and number of fibers
tested are critical for reproducibility and accuracy.

Standards and Guidelines

Temperature cycling experiments are conducted according to IEC 60794-1-2 / F1,
which specifies procedures for evaluating the stability of optical fiber cables under
temperature variations. These standards ensure that results are consistent and
comparable across different laboratories and cable types.

Conclusion

High and low temperature cycling experiments are essential for verifying the
reliability and performance of communication optical cables. By simulating extreme
environmental conditions, these tests help identify potential weaknesses in cable
design, ensure compliance with international standards, and improve long-term
operational stability.
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Analysis of optical fiber performance at extreme temperature in low ...

The loss changes of optical fiber at extreme low temperature and high temperature is
explored, which provides a theoretical basis for the communication of optical fiber in
space.

IEC 60794-1-212:2024

IEC 60794-1-212:2024 defines the test procedure to examine the attenuation
behaviour (change in attenuation) when an optical fibre cable with cable elements
fixed at both ends is subjected to

Temperature Impact on the Parameters of the Fiber-Optic

The effect of temperature on the basic parameters of the optical fiber was analyzed
and 2 experiments aimed at studying the effect of temperature on the polarization
mode dispersion were considered.

Optical Fiber Cable Temperature Cycling Chamber

Validate optical fiber cable performance with Torontech''s TT-TCC chambers. Features
precise PID control, anti-condensation design & multi-security protection.

Optical Fibre Temp Cycling Chamber

The chamber is specifically designed to perform temperature cycling on optical fiber
cables and related components, enabling the evaluation of attenuation stability under
temperature changes.

IEC 60794-1-201 Ed. 1.0 b:2024

This document defines a test standard to determine the ability of a cable to withstand
the effects of temperature cycling by observing changes in attenuation. See IEC
60794-1-2 for a reference guide to

PCA Engineers Test How Temperature Affects Cables

Their experiment proved that changing the temperature affects how much the fibers
of a cable expand and contrast which affects how much extra fiber needs to be in a
wire. Rice and Savoie compiled

BS EN IEC 60794-1-201:2024 Optical fibre cables Generic

This 18-page document is meticulously crafted to cover all aspects of temperature
cycling tests for optical fibre cables. It provides detailed procedures and
methodologies to ensure that your

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 4/5

"IEC 60794-1-218:2025 Mid-Span Temp Cycling Test"

This document defines a test standard to determine the ability of optical cable
elements from a cable exposed in a mid-span entry (expressed) and stored in a
pedestal, closure or similar to withstand the

Thermal Cycling Testing of Distributed Fiber Optic Temperature ...

This paper describes thermal cycling tests of distributed fiber optic temperature
sensors to characterize stability over a temperature range of 20 – 600°C. Stability
and repeatability under thermal cycling are

DwyerOmega | Shop for Sensing, Monitoring and Control Solutions

Explore DwyerOmega''s comprehensive range of industrial sensing, monitoring, and
control solutions from thermocouples to pressure transducers engineered for
precision and reliability.

Optical Cable Temperature Cycling Test Chamber – Univer

UNIVER TCC-1000 / TCC-2000 Series Temperature Cycling Chamber UNIVER
TCC-1000 and TCC-2000 Series Temperature Cycling Chambers are specially

"IEC 60794-1-218: Mid-Span Temp Cycling Test Method F18"

Discover IEC 60794-1-218:2025, the updated standard for testing optical fibre
cables'' environmental performance. Ensure reliability during temperature cycling.

Microsoft Word

Another factor that may come into play is that temperature excursions during
accident conditions may be much more rapid than temperature changes during
typical testing of cable spools in traditional

Comprehensive Analysis of Temperature and Stress Distribution in ...

Optical fiber composite low voltage cable (OPLC) is an optimized way of carrying out
the function of supplying electrical power and communication signals in a single
cable. In this paper, the

Thermal Effects in Optical Fibres

In this work, we analyze the thermal effects occurring in optical fibres, such as the
coating heating due to high power propagation in bent fibres and the fibre fuse
effect. We describe the actual state of the art

Measuring Temperature Swing with Optical Fibers during Power Cycling
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The power cycling test method has been widely used to accelerate the degradation of
the device and evaluate its reliability and lifetime. This paper presents a power
cycling setup based on optical fibers

Phase 9 Fiber Optic Cable Microbending and Temperature Cycling

Phase 9 Fiber Optic Cable Microbending and Temperature Cycling Tests Optical fibers
represent the back bone of the current communications networks. Their performance
in the field
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