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Abstract: The evaluation efficiency of commercial aircraft maintenance ability must be urgently improved. First-
ly, the evaluation index system of commercial aircraft maintenance support system is established. Then, the
At last, the dif-

ferent maintenance support schemes are evaluated by SPSS software to ensure the integrity of airworthiness of

principle of principal component analysis is introduced and optimization decision model is built.

the aircraft. The results show that this method eliminates the influence of subjective factors on the evaluation.

The obtained evaluation indexes can be used for the quantitative evaluation of the maintenance ability of commer-

cial aircraft.
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The evaluation results can provide references for airlines and maintenance organizations.

principal component analysis;
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Fig.1 Establishing the process of indicator system
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Fig. 2 Commercial aircraft maintenance

support index system
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Table 1 Evaluation index forecast value of six airlines

L7 28 ) C C, C; C, Cs Cs C; Cs Cy Cio Ch Crz Cis Cu Cis

A, 82.7 78.5 93.4 91.1 77.3 79.1 87.6 80.2 81.2 79.9 84.7 93.3 89.9 87.2 92.6
A, 92.1 69.3 89.9 82.3 91.5 90.6 87.9 82.3 81.5 85.7 83.7 88.9 78.9 83.6 90.1
As 90.8 80.4 95.0 77.5 82.5 92.5 91.8 93.3 89.9 94.5 69.2 86.9 87.8 69.9 92.1
Ay 88.8 83.1 98.1 69.8 66.9 87.6 79.8 77.3 80.2 85.9 89.6 79.6 81.7 83.5 84.2
As 91.5 89.9 93.8 82.4 75.2 83.5 79.9 85.6 78.3 79.7 77.7 78.9 83.2 82.4 83.1
Ay 79.3 81.3 89.5 79.9 71.1 69.2 73.5 68.4 75.9 78.2 79.3 88 71.3 77.0 79.5
2 BHFEHESHREE
Table 2 The total variance percentage diagram
PR [IRGESR AL b2 B2 A7 - 7 Al

Bt T2 % FR% At JEH % F£HY%
1 6.837 45.583 45,583 6. 837 45.583 45.583
2 3.472 23.147 68. 730 3.472 23.147 68. 730
3 2.206 14.710 83.439 2.206 14.710 83.439
4 1. 467 9.782 93.221 1. 467 9.782 93. 221
5 1.017 6.779 100. 000 1.017 6.779 100. 000
6 6.995X10 16 4.664X10 16 100. 000
7 5.068X 1016 3.379 X101 100. 000
8 3.592X 1016 2.395X10° 1 100. 000
9 1.858 X 1016 1.239X10° 1 100. 000
10 2.291 X107 1.527X10°16 100. 000
11 —7.928 X107 —5.285X10°16 100. 000
12 —1.521X10°1 —1.014 X107 1 100. 000
13 —3.148X 10716 —2.099X10"1° 100. 000
14 —3.511 X106 —2.340X10° 1 100. 000

15 —5.544X10716 —3.696 X101 100. 000
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Fig.3 Principal component analysis scree plot
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Table 3 Index values of each indicator
A3 HUE
PEAG 5 R
1 3 1 5
HOl R R 0.765 —0.197 0. 399 —0.154 —0.438
HIR B RE —0.324 —0.713 0.038 0.592 —0.185
BERT 0.054 0.795 0.178 0. 540 —0. 205
AT bR iERE ) 0.296 —0.766 0. 438 0.126 0.343
DR 0. 658 0.578 —0.150 —0. 270 —0.371
Wt e £ 0. 856 —0.293 0.183 —0. 360 —0.138
Jo i A 3 ML oF 3 G BEE 0.724 —0.056 0. 440 0. 504 0.159
PLEHL % 3T il 32 58 35 5 B —0. 306 0. 320 0. 888 —0.070 —0.107
e A ] 8 58 3 5 B 0.863 0.392 0.214 0.101 0.214
B SEAE R 0.958 0.255 0.092 0.040 0.086
Jo 4 LR 52 35 4 B 0.172 0. 887 —0. 147 0.135 0. 380
B VR B R AR R —0.429 0.109 0. 760 —0.413 0.235
e g T H il 4 0. 830 —0.322 —0.283 —0.273 0.229
YA b S Bk bR R 0.936 —0.119 —0.223 0.054 0.241
st R 3 B 0.913 —0.217 —0.017 0.213 —0.271
w 2y e s e TR A A E R R A
Lor 3 TIENCINY A IDE IR ) S e Loy
s SLIiE S5 IR P RE RO bR 5 B I B X I ) R
o J%;M TACTHIIARE  h BT AT P A R GO
sl A 0 7 A B T B 5 2 R A SR
ot ST R LK 5% 3 B R B 2]
L, esmdamshs T A% A I N B 4L X R P ROBL 4
HL 1032 B3 B4 ars
7 TRBERE J1 MR 5 26 3 3 o T ALK & B¢ 1 B 52 3%
B4 RS AR I B BRIV R B B T A 2 E A A B T
Fig. 4 Component matrix bar chart (TR0 N S R o W ot S AR5 @ U B o A (B A
K M 5 3 FF ) BEie 4 A gy TEWVAR A A B RIALAE B X B R B ) 0 815

43 5 Vis Vo Vs yi TN 15 A 38 b5 AR 15

ZE R H BORIAIE



5 4 )

AR 25 - T TRALAIL IS M R R RE I PRAN O Tk 549

y; =0.756x;, —0.324x, + 0. 05425 + - +0. 9392, +0.913x;
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Table 4 6 airlines total score and ranking

iz 23 HEF A i
Al 0.233 1 3
A2 0.2356 2
A3 0.257 2 1
A4 0.2220 5
A5 0.227 9 4
A6 0.203 9 6
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