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Abstract: As the fault of Nose Wheel Steering (NWS) system is of concealment under the existing planned mainte-
nance system, the potential fault early warning method of NWS is studied by mining the post flight Quick Access
Recorder (QAR) data. Firstly, on the basis of analyzing the failure mode of NWS, the monitoring QAR parame-
ters relating to the NWS failure are selected and handled. Secondly, based on the normal and faulty cases of NWS,
combined with the operational principle of NWS, the Pearson correlation coefficient analysis method is used to de-
termine the potential failure characteristics of the low correlation between the command value and actual value, so
as to realize the detection of potential failure. Finally, the actual case of NWS is used to verify the effectiveness of
the potential fault warning method based on QAR data, which provides a reference for the formulation of condition
based on maintenance strategy of NWS.
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Table 1 List of front wheel turning parameters

NWS_ORDER_ANG/(°) TS % 45 48 A
NWS_WHEEL _ANG/(°) G 4 A S s ) 2
BSCU1_EGD BSCU1 i Ik 4
BSCU2_EGD BSCU2 i Ik 4
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Table 2 Part of QAR data display

NWS_OR-

DER_ANG/ NWS-WHEEL. o1 k6D BSCUZ_EGD

) ANG/(°)

0 0.13 ENGAGED NOT ENGAGED
—0.38 0.13 ENGAGED NOT ENGAGED
—0.50 0.13 ENGAGED NOT ENGAGED
—0.75 0.13 ENGAGED NOT ENGAGED
—1.00 0.13 ENGAGED NOT ENGAGED
—1.00 0.13 ENGAGED NOT ENGAGED
—1.00 0.13 ENGAGED NOT ENGAGED
—1.00 0.13 ENGAGED NOT ENGAGED
—1.13 0.13 ENGAGED NOT ENGAGED
—1.13 0.13 ENGAGED NOT ENGAGED
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Fig.1 Changes of the parameters studied in the faulty flight
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Fig.2 Changes of parameters studied in normal flight
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Table 3 Correlation analysis results of continuous normal flights
Pearson #f & 14 43 Br 45 2R
WYL+
BRGIEON,  BRGHE LA, HRGIE 2 BURIGIE 3L BURGE4 HURGESA BURGE6AL HURGE 74

fLPE 001 0.998 121 0.998 018 0.994 840 0.989 967 0.983 732 0.976 233 0.967 625 0.957 981
ML 002 0.999 232 0.999 065 0.996 561 0.992 555 0.987 342 0.981 001 0.973 653 0.965 298
AL 003 0.996 576 0.996 394 0.993 708 0.989 443 0.983 816 0.977 013 0.969 221 0. 960 452
AL 004 0.999 385 0.999 246 0.995 738 0.989 887 0.982 165 0.973 017 0.962 753 0.951 469
L BE 005 0.997 929 0.997 769 0.993 360 0. 986 868 0.978 919 0.969 484 0.958 635 0.946 428
HLBE 006 0.997 691 0.997 711 0.994 370 0.988 516 0. 980 807 0.971474 0. 960 850 0.948 956
fLPE 103 0.999 369 0.999 302 0.996 962 0.992 890 0.987 536 0.981 059 0.973 668 0.965415
UL 104 0.994 629 0.994 549 0.991 193 0.985733 0.978 742 0.970 239 0.960 593 0. 950 098
AL 105 0.999 148 0.999 085 0.995 967 0.990 882 0.984 542 0.977 113 0.968 871 0.960 013
AL 106 0. 996 692 0.996 652 0.993 135 0.987 475 0.980 313 0.971 685 0.961 689 0. 950 090
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Table 4 Correlation analysis results of continuous flights with faults

0.05 LA, R WI 45 4 (i 5 52 bR (H 2 6] B A w5 /Y
HHOCAE £ & A e 25 R G0 IE W TARRE RSB
T

TE B S v, 23 A SR BE A QAR s 5
12U BE 2Z BT 0 3 2 11 AN 0 BIE B S8 4 AR DG4

I A RN 4 BT

Pearson AH G 4317 25 R
ALPE T 5
BUERAE O BURJEE 10 B 20 B85 3 Bl E At BUREESNL BIRJEE 60 A5 A 74
WLBE 01 0.997 574 0. 997 805 0.994 703 0.989 146 0.981919 0.973 269 0.963 405 0.952 364
FLBE 02 0.997 115 0.997 276 0.994 905 0.990 649 0.984 970 0.977 990 0. 969 965 0. 960 887
MLEE 03 0.997 802 0.998 233 0.995 717 0.991 083 0. 984 849 0.977 172 0. 968 283 0.958 284
MLEE 04 0.995 532 0.996 063 0.992 533 0. 986 904 0.980 011 0.971 982 0. 963 080 0.953 175
fLEE 05 0.993 876 0. 994 395 0.991 107 0. 985010 0. 977 000 0.967 311 0. 956 208 0.943 884
AL HE 06 0.797 743 0. 802 580 0.803 747 0.801 758 0.797 235 0.790 491 0. 782 085 0.772 216
LB 07 0.998 331 0.998 784 0. 996 696 0.992 786 0. 987 607 0.981 280 0.974 030 0. 965 662
LB 08 0.939 385 0.939 888 0.937 737 0.933 676 0.928 325 0.921 847 0.914 470 0.906 229
LB 09 0.997 487 0.998 572 0.996 876 0.992 987 0.987 469 0.980 511 0.972 556 0.963 772
fLEE 10 0.995 744 0.996 346 0.991 130 0.983 292 0.973 960 0.963 492 0.952 198 0.940 132
JJE 11 0. 559 264 0.570 724 0. 568 280 0.551 284 0.522 223 0.482 304 0.435 388 0.383971
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Fig.4 Variation length of correlation
coefficient of 11 flights
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Table 5 Correlation analysis results of consecutive flights for validation

Pearson H G 1 43 Hr 45 S

e T R
B BARREON Bi)maE 1o BRRE 2 HRFE3S BIRE4N BIRRES A BARJEAE 6 Bl s iE 70
AL 01 0.938 366 0.941 696 0.939 785 0.934 999 0.928 537 0.920 509 0.911 137 0.900 415
LBt 02 0.993 476 0.996 379 0.993 790 0. 988 486 0.981 870 0.974 145 0.965 143 0.955 001
MLYE 03 0. 996 894 0. 998 106 0.996 829 0.994 106 0.990 327 0.985 464 0.979 507 0.972 542
WUPE 04 0.997 925 0.999 773 0.997 857 0.993 319 0.986 851 0. 978 600 0.968 668 0.957 283
AL HE 05 0.995 284 0.997 093 0.995 243 0.990 704 0.983 970 0. 975 358 0. 965 088 0.953 379
L 06 0.858 703 0.860 619 0. 858 546 0.853 393 0. 845 896 0. 836 381 0.825 188 0.812 518
LPE 07 0.994 559 0.997 548 0.994 323 0.987 733 0.979 157 0.968 924 0.956 911 0.943 436
WLYE 08 0.994 783 0.997 351 0. 994 854 0.989 334 0. 981 870 0.972 905 0.962 714 0. 951 304
HLPE 09 0.984 195 0.990 622 0.983 352 0. 968 939 0.951 323 0.931 944 0.910 951 0.888 748
AL 10 0.909 617 0.914 206 0.915 868 0.915 268 0.912 918 0.908 947 0.903 500 0.896 571
MUPE 11 0.993 907 0.996 324 0.994 155 0. 988 899 0.981 499 0.972 168 0.961 322 0.948 894
P12 0.996 692 0.999 629 0.997 253 0.991 294 0.983 242 0.973 545 0.962 429 0.949 946
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