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Abstract

Mechanical and electrical special equipment is widely used in energy, chemical, metallurgical, construction installation, and urban
public service sectors. The quality of welding joints directly impacts equipment load-bearing capacity, sealing performance, and
long-term operational safety. Ultrasonic testing, as a critical non-destructive inspection method for welds, offers advantages including
strong penetration capability, high detection efficiency, sensitivity to volumetric and partial-area defects, and suitability for field
operations. It has become a key technical approach for weld quality control in pressure-bearing equipment, steel structures of lifting
machinery, and certain pressure pipelines. Based on practical experiences in weld inspection for China’s mechanical and electrical
special equipment, this paper systematically analyzes the working principles, key technologies, and implementation processes of
ultrasonic testing to provide valuable references and insights for industry professionals.
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