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A fuzzy reliability analysis on the longitudinal vibration of remanufacturing sucker rod

Song Yujie Peng Huifen Xia Ye

(School of Mechanical Science and Engineering » Northeast Petroleum University , Heilongjiang Daging 163318, China)

Abstract: Due to the discreteness of design parameters and the {uzziness of resonance criterions for remanufacturing sucker rod, a defi-
ciency exists, 1. e. , the fatigue strength design of remanufacturing sucker rod tends to a failure, so that fuzzy reliability theory is intro-
duced to the fatigue strength design of remanufacturing sucker rod. Based on the actual working condition of remanufacturing sucker
rod, the impacts of initial elastic deformation stress stilfness of remanufacturing sucker rod on vibration characteristics are studied by ex-
periments. Then, on the basis of experimental results, a numerical model is established and verified for longitudinal vibration of remanu-
facturing sucker rod. With the help of stochastic finite element theory and the first-order second moment method, both the mean and va-
riance of inherent frequency are derived for remanufacturing sucker rod. The fuzziness of resonant boundary conditions for remanufactur-
ing sucker rod is described using normalized membership [unction, and then fuzzy reliability formula for remanufacturing sucker rod is
derived with multiple inherent frequencies. The effectiveness and accuracy of above method are validated by numerical cases. On this ba-
sis, the impacts of variation coefficients and membership on fuzzy reliability of vibration are studied for remanufacturing sucker rod. The
additional dynamic constraint reaction force at the suspension point caused by the resonance of remanufacturing sucker rod is analyzed as
well as the response characteristic curve for longitudinal displacement under different damping ratios, providing a theoretical basis for the
reasonable fatigue strength design for remanufacturing sucker rod.
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Table 1  The first four orders of inherent frequencies for transverse and longitudinal vibration of samples with different loads
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Fig.2 Relationship between the first order inherent frequency

of 6 samples and loads
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Table 2 Contrast in the relationship between inherent frequency and loads of experimental samples using different methods
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