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Abstract

As core components of thermal power plants, high-pressure cylinder blades directly affect unit operational efficiency and safety
through wear issues. With prolonged high-load operation cycles, blade wear leads to performance degradation and even severe
failures. This study systematically investigates the causes, manifestations, and hazards of blade wear, synthesizes modern
diagnostic methods including acoustic emission analysis, vibration monitoring, and metallographic inspection, and establishes
a multidimensional fault diagnosis system. The research explores online/offline blade detection, quantitative assessment, trend
prediction, and comparative analysis of repair techniques such as laser cladding and cold spraying with optimization pathways.
Experimental and case studies demonstrate that process optimization and systematic diagnostics significantly enhance blade
reliability, extend service life, and reduce maintenance costs, providing theoretical and practical support for safe and efficient
operation of thermal power plant steam turbine cylinders.
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