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Online Remaining Useful Lifetime Prediction for Aero-Engine Based on
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Abstract:For the problem of remaining useful lifetime (RUL) prediction of aero-engine, the present methods
have not comprehensively considered the hidden degradation modeling and drift/diffusion coefficient
synchronous updating. An online RUL prediction for aero-engine based on the condition monitoring (CM)
data is presented in this paper. Firstly, the proportional degradation model of aero-engine is established based
on the nonlinear Wiener process. Secondly, based on the historical condition monitoring data of similar
engines, the degradation model parameters are estimated offline by using the maximum likelihood estimation
(MLE) method. And then, based on the real-time condition monitoring data of the target engine, the drift/
diffusion coefficient are synchronously update by using the Bayesian principle. Finally, the RUL probability
density function of aero-engine is derived. The example analysis shows that the proposed method has higher
prediction accuracy and precision than the traditional one, and has potential engineering application prospects.
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150 21 [17.41,24.69] [16.42,22.01] [15.14,26.98]

140 38 [26.07,43.52] [21.15,35.10] [25.31,48.17]

3 150 28 [20.74,34.34] [15.53,28.38] [20.14,38.22]

160 18 [12.51,24.83] [10.42,20.01] [11.82,27.14]

120 29 [23.04,32.55] [21.10,28.88] [22.06,36.14]

5 130 19 [14.11,22.37] [12.89,18.38] [11.57,24.08]

140 9 [6.50,13.88] [6.13,11.07] [4.41,13.20]

6 g:él: -L/b\ Tong University, 2012.
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