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Abstract

Material testing serves as a critical component in ensuring industrial production quality and engineering safety. Traditional manual
inspection methods suffer from low efficiency, poor accuracy, and subjective biases, failing to meet modern production demands
for efficient, precise, and continuous testing. This study examines three core application scenarios: mechanical property testing of
metallic materials, defect detection in composite materials, and aging performance evaluation of polymer materials. By analyzing
system hardware configurations and software functionalities, we demonstrate how automated systems enhance testing efficiency
and accuracy through real-time data acquisition, intelligent analysis, and automated feedback control. The research aims to optimize
material testing processes, minimize error margins, achieve fully automated operations, ensure data traceability, and provide robust
technical support for industrial material quality control.
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