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Research on Accelerated Life Test of Centrifugal Pumps with Time-Truncated
Data Based on Step—Stress

Li Jie, Wang Bin, Ye Zhifeng
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To address the issues of long duration and high cost in centrifugal pump life testing, an accelerated load spectrum was
designed using oil temperature, rotational speed, and load as accelerating factors, and accelerated life tests were conducted to
study the degradation trajectory of the pump’s outlet pressure under test loads. The pseudo life of the pump was estimated using
the least squares method. The augmented sample life data of the centrifugal pump were fitted, and its life distribution and
parameters were obtained via maximum likelihood estimation. After verifying the reliability and accuracy of the model, the
acceleration model of the pump was refined, and its life under normal loads was calculated. The results show that the outlet
pressure of the pump follows an exponential degradation pattern. Distribution fitting indicates that the pump life conforms to the
Weibull distribution, with a correlation coefficient above 0.98 under rated speed stress. The Weibull-Generalized Eyring model
can accurately obtain the life characteristics of the pump under normal stress levels.
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