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Abstract: A remaining useful life prediction method was proposed based on Kalman fil-
ter and expectation-maximization algorithm to solve the estimation problem of remaining use-
ful life of helicopter’s main retarder with introduction of indirect condition information. The
proposed method can estimate the model parameters rapidly and effectively by updating char-
acteristic value of vibration signal, and then remaining useful life distribution of main retard-
er was estimated at different working times. Finally, the case analysis was conducted
through the test data of main retarder. The results demonstrate that the proposed method

can effectively estimate the remaining useful life distribution of main retarder. Through com-
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parison of real remaining useful life and estimated remaining useful life of main retarder, it is

found that the estimated remaining useful life is mainly contained within 95% confidence in-

terval, showing the proposed method has well accuracy, which can avoid the occurrence of

the fault.
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Fig. 1 Structure chart of main retarder
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Fig. 4 Convergence procedure of model parameters
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Table 1 Model parameters at different working times

A7 A /h F Q H R
600 1.000  0.500  1.0000  0.500
650 0.975  0.002  1.0001  0.001
700 0.975  0.002  1.0001  0.001
750 0.975  0.002  1.0001  0.001
800 0.975  0.002  1.0001  0.001

3.4 BURSER&KFGTN

RAFALRY S H G ] XA [6) 32 47 B[R] () el
REHATAE T, nE 5 R,

1B A T AL A S B A 2 1 2% 0 B 32 0 ik

1.0
09|18

0.8 h‘

0.7 N,

0.6 .ﬁ"’

0.5 ey
0.4 ™)
03 ™

02 B
0.1 B
%00 850 900 950 1000
SEFT A/

5 RS R

Fig. 5 Results of state estimation
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Table 2 Estimation value-and 95% confidence interval of

remaining useful life
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950 9.0 13.0 13.0 7.5 10.5
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