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Abstract

With the in-depth advancement of Industry 4.0 and intelligent manufacturing, industrial automatic control systems have become the
core support for modern production. Their reliability directly impacts production efficiency, product quality, and safety and stability.
Especially in industries such as chemicals, pharmaceuticals, and automobile manufacturing, which have high precision and high
continuity requirements, system failures can lead to significant economic losses and even safety accidents. However, factors such
as complex electromagnetic environments, equipment aging, software vulnerabilities, and human operational errors pose severe
challenges to system reliability. This paper explores key strategies for enhancing the reliability of industrial automatic control
systems from five dimensions: hardware redundancy design, software fault-tolerance mechanisms, anti-interference technologies,
intelligent operation and maintenance management, and system integration optimization. It also verifies their effectiveness through
typical industry practices, providing theoretical references and practical guidance for improving reliability in the field of industrial
automation.
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