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3-parameter Weibull distribution for random
truncated NC machine tool fault data

ZHANG Ying-zhil, SHEN Gui-xiang!, WU Su?, XUE Yu-xial, He Yul

1.College of Mechanical Science and Engineering, Jilin University, Changchun 130022,China;
2.Department of Industry Engineering, Tsinghua University, Beijing 100084,China

Abstract In the engineering practice, the reliability test data of the numerically controlled(NC)
machine tool were analyzed and evaluated mostly without consideration of the data
truncation time. The data were normally fitted by the 2 parameter Weibull distribution,
resulting in large error in the data analysis and the parameter estimation. Aiming at this
problem, a total fault time method was used to pretreat the fault data, and the relevant
parameters were got assuming that the data follow the 2 parameter Weibull distribution,
then a 3 parameter Weibull distribution model was established using the improved
interpolation technique to evaluate the position parameter. Taking the random truncated
fault data of a certain series of 6 NC machine tools in a year as an example to demonstrate
the detailed calculation process. The obtained results can improve the accuracy of the
reliability analysis and evaluation on NC machine tools.
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