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This study investigates the durability and reliability of diesel engine
crankshaft through accelerated life testing. Test specimens and conditions
were carefully designed to simulate real operational loads, temperatures,
and environmental factors. High-precision measurements of loading and
component responses enabled statistically robust and reproducible
analyses. In the statistical analysis, the probability distributions of applied
loads and component strength were evaluated, and reliability indices and
failure probabilities were calculated. Uncertainties associated with material
properties and operational loads were also incorporated to provide more
accurate lifetime predictions. The acceleration factor was determined using
Arrhenius-based models and load-dependent scaling methods, allowing
accelerated test data to be reliably extrapolated to real-world service
conditions. The results demonstrated that failure patterns observed under
accelerated testing closely matched the actual behavior of the systems, and
calculated reliability indices and safety factors remained within acceptable
ranges. This approach facilitates the identification of design weaknesses,
optimal material selection, and overall enhancement of power system
durability. Findings emphasize that integrating accelerated life testing with
rigorous statistical analysis and precise acceleration factor calculations
serves as an effective tool for reducing maintenance costs and improving
design performance.
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