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Abstract

To address the challenges of exhaust gas purification and operational condition matching in internal combustion engines, this study
tackles issues such as performance testing inaccuracies and incomplete evaluation criteria for EGR valves. The paper first elucidates
the working principles of EGR systems and valve functionalities, establishing a comprehensive performance evaluation framework
that incorporates both dynamic and static metrics. Subsequently, it systematically examines practical strategies across five key
dimensions: sealing integrity, dynamic response, anti-caking capability, full-range durability, and intelligent testing. Through concrete
engineering case studies, the research analyzes operational implementation points and optimization pathways for each testing
method. This study provides precise theoretical support and actionable technical solutions for EGR valve performance optimization,
batch testing, and engineering applications, ultimately enhancing emission control efficiency and operational stability in internal
combustion engines.
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