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Prediction method of aero-engine life on wing based on LLS-SVM
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Abstract: Based on the monitoring data of practical performance for aero-engine, the degradation
model of time-varying performance was established, and the performance trend was predicted.
According to the much information related to aero-engine life on wing in the monitoring data, the
relation between the performance degradation process and the failure distribution function was
analyzed, and the aero-engine life on wing under a given reliability was obtained. Based on the
practical life data on wing for aero-engine, the distribution model of life on wing was tested by
using K-S fitting test method, and the model parameters was determined by using least squares-
support vector machine (LS-SVM). Combined with the performance degradation trend, the

revised life on wing for aero-engine was calculated, and example verification on six PW4000 aero-
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engines was carried out. Analysis result shows that when regularization parameters are 25, 37,

28, 40, 27 and 35 respectively, the practical lives on wing for six PW4000 aero-engines are 6 921,

7 160, 7 820, 8 490, 8 498, 6 921 cycles in order, while the corresponding prediction values are
6 534, 6 726, 7 378, 7 940, 9 103, 6 534 cycles in order. The maximum relative error is 0. 071 190,

the minimum relative error is 0. 055 917, and the mean relative error is 0. 060 824. The practical

engineering requirement can be commendably satisfied by using the proposed method. 4 tabs,

16 figs, 25 refs.
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