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Fault Forecast of Air Materiel Spare Parts Based on Commonsurable Method

ZHANG Zuo-gang, ZHAO Ming
(Qingdao Branch of Naval Aeronautical Engineering Academy, Qingdao 266041, China)

Abstract: The concept of commensurability and the prediction theory of commonsurable information were introduced. The
fault forecast of air materiel spare parts was studied with the object of the time window of faults based on the prediction theory of
commonsurable information. A practical prediction model was established and the scientificity and validity of the model was
verified with calculation examples. Commensurability prediction model was compared with exponential smoothing model. The
result showed that commensurability prediction model is of higher precision and the calculation model is simpler. The purpose was
to provide a feasible method for the fault prediction of air materiel spare parts.
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Table 1 Air materiel spare parts fault time
SV AN
[ AR
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
1 1HSH 1H6H 2HI13H 1H17H 2H4H 1H19H 1H7H 1HS8H 1H14H 1H4H 1H4H
2 1H23H 2H4H 2H208 1H258 2H22H 2H15H 1H31H 2H3H 2H2H 2H7H 1H9H
3 2H11H 2H22H 3H16H 2H6H 3H6H 2H20H 2H3H 2H4H 2H24H 3H10H 1H27H
4 3H24H 3HI12H 3H24H 2H17H 3HI18H 2H27H 2H26H 2H20H 3H14H 3HI18H 1H31H
5 SHI11H 4H26H 45208 2H230 3H27H 3H9H 3H6H 4H11H 3H20H 3H26H 2H19H
6 S5H20H 4H27H 4HA26H 3H01H SHI16H 3H21H 4HA3H S5H7H 3H21H 5H7H 3H9H
7 6H7H S5H17H 6H22H 4H2H 7H22H SHI19H 4H4H S5H31H 4H9H 5H25H 3H26H
8 7H23H 5H20H 6H29H 4H26H 7H29H 6H8H 4H17H 6H3H 4H10H 6H18H 4H24H
9O 8HO9H 7HI11H 7H16H 5H16H 8H23H 6H17H 4HI18H 6H20H 4H18H 7H18H 5H9H
10 8H22H 8H25H 7H29H 6H13H 10H23H 6H28H 5H13H 7H9H 7H3H 7H21H 6H8H
11 9H16H 10H23H 9H12H 6H18H 11H12H 7H12H 5H14H 7H14H 7H4H 8H7H 6H2H
12 9H28H 11H26H 10H12H 6H26H 12H13H 7H29H 6HI18H 10H7H 8HI11H 10H9H 8H6H
13 10H26H 11H29H 12H03H 8H11H 8H1IH 7H11H 10A8H 8H17H 10H18H 8H10H
14 11A17H 12A8H 8H?27H 8H26H 7H25H 10H20H 8H24H 10H27H 8H20H
15 12H2H 9H13H 8H29H 8HSH 11H9H 8H25H 11H4H 8H29H
16 12H26H 11HA22H 9OHI13H 9H?24H 12H10H 9H7H 11H23H 9H6H
17 11H29H 9H2H 9H26H 12H23H 9H10H 12H28H 9H23H
18 11H30H 107120 12H03H 12H24H 10H20H 11H9H
19 12H27H 11HA3H 12H4H 10 H 23 H 12H5H
20 11H26H 10H24H 12H7H
21 12H9H 12H9H 12H17H
22 12H23H
Fz2 it ARRERTEE O
Table 2 Air materiel spare parts fault time window
\
e A4
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
1 0 363 766 1104 1487 1836 2189 2555 2926 3281 3646
2 15 392 773 1112 1505 1863 2213 2581 2945 3315 3651
3 34 410 797 1124 1517 1874 2216 2582 2967 3347 3669
4 75 429 804 1135 1529 1875 2239 2598 2985 3355 3673
5 123 474 832 1141 1538 1885 2247 2649 2991 3363 3692
6 138 475 838 1148 1588 1897 2275 2675 2992 3405 3710
7 150 495 895 1200 1655 1956 2276 2699 3011 3423 3727
8 196 498 902 1204 1662 1976 2289 2702 3012 3447 3756
9 213 550 919 1224 1687 1985 2290 2728 3020 3477 3771
10 226 595 932 1252 1748 1996 2315 2738 3096 3480 3801
11 251 654 977 1257 1768 2010 2316 2743 3097 3497 3815
12 263 688 1007 1265 1799 2027 2351 2828 3135 3560 3860
13 291 691 1059 1311 2040 2374 2829 3141 3569 3864
14 313 700 1327 2055 2388 2841 3148 3578 3874
15 328 1344 2058 2402 2861 3149 3586 3883
16 352 1383 2073 2449 2892 3162 3605 3891
17 1420 2082 2451 2905 3165 3640 3908
18 1421 2102 2519 2906 3175 3955
19 1449 2124 2520 3208 3981
20 2147 3209 3983
21 2160 3255 3993
22 2174




Ho% A5

SRAE R A5 - BT T 8 5 R B B 53 - 121 -

R3 FMEBRBENSLL

Table 3 Precision comparison of forecast models
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\
i HYME BEURBINE RN SRR gxtindE BUREOIRIRZE MUTRIRE
2007 19 19.6188 20 0.6188 1
2008 18 19.5595 17 1.5595 1
2009 21 19.3612 20 1.6388 1 0.7791 0.5657
2010 17 19.6961 19 2.6961 2
2011 21 19.4491 20 1.5509 1
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