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Abstract

This paper constructs a time series model according to the MD90 fleet failure data in Shenyang Air-
craft Maintenance Base. First, the series is studied by building the combined model. Secondly, the
combined model including recycling and stochastic component is established to forecast failure.
Lastly, the prediction and analysis are completed according to the model.
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Table 1. Statistics of average failures per flight from 1997 to 2006 after treatment
1 RBEFIBIR A 1997~2006 FHFERGITER

1 2 3 4 5 6
1997:01-06 46.16667 31.16667 32.83333 35.16667 52.00000 46.50000
1997:07-12 37.66667 37.66667 31.16667 30.16667 31.16667 31.83333
1998:01-06 29.83333 27.00000 39.00000 30.83333 33.00000 37.16667
1998:07-12 40.33333 43.83333 37.66667 36.00000 35.50000 34.83333
1999:01-06 24.00000 18.00000 28.83333 28.83333 34.66667 38.00000
1999:07-12 38.16667 45.50000 35.33333 35.33333 27.83333 24.33333
2000:01-06 23.16667 20.16667 27.66667 24.16667 29.50000 29.00000
2000:07-12 40.16667 45.16667 36.66667 34.16667 39.50000 36.66667
2001:01-06 35.83333 34.33333 39.33333 43.50000 55.83333 51.83333
2001:07-12 52.66667 56.83333 63.16667 56.33333 50.33333 55.00000
2002:01-06 54.50000 47.33333 46.83333 50.50000 54.83333 62.00000
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2002:07-12 62.83333 57.16667 55.83333 55.50000 56.83333 53.83333
2003:01-06 50.00000 49.83333 62.33333 60.16667 59.50000 60.50000
2003:07-12 59.83333 71.50000 52.16667 47.33333 45.50000 51.00000
2004:01-06 48.00000 47.50000 47.33333 51.16667 50.00000 51.16667
2004:07-12 59.00000 56.16667 46.33333 38.33333 39.83333 48.33333
2005:01-06 47.50000 44.16667 46.33333 39.83333 43.16667 39.66667
2005:07-12 49.50000 44.66667 41.00000 31.83333 32.83333 33.50000
2006:01-06 33.33333 31.66667 37.66667 33.33333 33.16667 38.66667
2006:07-12 41.33333 39.83333 39.50000 36.00000 36.83333 35.66667
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Figure 1. MD90 single flight failure distribution line chart
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Figure 2. Line chart of the new variable ASA after eliminating seasonal factors from variable A
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Flgure 3. Variable ASA fitting results and residual curve
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Figure 4. Diagram of the residual results of the sequence ASA_cos
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Figure 5. Schematic diagram of residual correlation calculation results
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Figure 6. Schematic diagram of the comparison results of sequences A and AF
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Table 2. MD90 single aircraft monthly failure prediction results in 2007
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SEPME 473 46.8 50.5 54.8 62 62.8 571 558 555 56.8 53.8 50
WM{E 510 46.6 55.1 52.6 57.7 60.1 654 688 595 547 53.9 55.1
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