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Analysis and control optimization of the correlation between
the verification and trial production quality of main
inspection tools for automotive parts
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Abstract

The dimensional accuracy and assembly consistency of automotive parts are directly related to the overall performance and safety
reliability of the vehicle. As the core tool for quality control, the verification accuracy of the main inspection tool has a crucial impact
on the quality performance during the trial production stage. Based on statistical analysis and systems engineering methods, this paper
studies the coupling mechanism between the error transmission of the main inspection tool and the quality of the trial production.
Through regression analysis of the trial production data of typical components such as the subframe and the instrument crossbeam, it
reveals the correlation between the inspection tool error and defects such as dimensional mismatch and welding offset. The research
proposes a closed-loop optimization model of “verification - monitoring - feedback”, and builds a quality collaboration system
composed of tool design verification, measurement system analysis (MSA), process capability (CPK) control and digital traceability,
providing an effective path for improving dimensional stability and manufacturing consistency in the trial production stage.
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