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Robust design and reliability evaluation of thermistor harness fault diagnosis system

Wang Zhenghong

Hangzhou Tianzhenghong Electronic Technology Co., LTD. 311101

[ Abstract ] As a core component for temperature monitoring, thermistor harnesses play a critical role in fields such as new energy

vehicles and industrial control. However, their failures can easily lead to system misjudgment or safety incidents. In

response to the weak interference resistance and low multi-fault recognition rates of traditional diagnostic methods, this

paper proposes a robust diagnostic system that integrates hardware electromagnetic compatibility design, adaptive

algorithms, and multi-source data fusion. By constructing a three-level interference-resistant hardware architecture,

developing an integrated learning classification algorithm, and establishing multi-dimensional reliability evaluation

indicators, the system achieves precise diagnosis of faults such as open circuits, short circuits, and resistance drift. The

paper elaborates on the hierarchical design principles, algorithm implementation, and evaluation methods of the system,

with a focus on noise suppression strategies, fault feature extraction, and reliability testing techniques. Experiments

show that the system achieves an accuracy rate of over 98% for fault identification in strong electromagnetic

environments, and the misdiagnosis rate under complex operating conditions is reduced to 2.3%, providing technical

support for the reliable operation of thermistor harnesses.

[ Key words ] thermistor harness; fault diagnosis; robust design; reliability evaluation; multi-source data fusion
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