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Abstract

The reliability of electronic components directly affects the service life and failure probability distribution of the entire system.
Traditional testing methods have significant limitations in simulating extreme working conditions and tracing failure mechanisms.
This study takes the application of HX-2024 series surface mount resistors in the electronic control system of new energy vehicles
as the research object. A multidimensional test system integrating environmental adaptability, electrical durability, and failure mode
analysis was established. The accurate prediction of failure time and quantitative evaluation of reliability indicators were completed
using multi parameter real-time monitoring and Weibull distribution model fitting methods. From the test results, it can be seen
that when the temperature cycle reaches the critical value, a significant failure concentration phenomenon appeared in this batch of
samples, providing data support for component selection optimization and system level reliability prediction.
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