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Reliability Analysis of Special Cables in Extreme Environments
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Abstract :

The reliability analysis of special cables in extreme environments is critical to their applications in crucial

fields such as aerospace and deep—sea exploration. This paper first highlights the threats posed

by extreme environments to the performance of special cables and emphasizes their importance.

Subsequently, it examines the mechanisms by which various extreme conditions (high temperature,

low temperature, high radiation, corrosion, etc.) impact cable performance, exploring the relationships

between cable materials, structures, and failure modes. Reliability evaluation methods under extreme

environments are established through statistical analysis and physical modeling. To address the need

for greater cable reliability, the paper proposes advancements in material development, enhanced

structural design, and intelligent monitoring technologies. Finally, the current limitations are summarized,

and future research directions are outlined. This paper aims to provide theoretical references and

technical guidance for the reliability design and application of special cables.
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