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Determination of Deployment Spare Parts Package Varieties Based on

Logical Decision Diagram and Principal Component Analysis
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Abstract: The establishment of deployment spare parts package is of great significance to the support of combat avi-

ation materials of our army, the primary problem is to determine the variety. Starting from 10 factors such as criti-

cality, replaceability, life control, combat damage, reliability, universality, redundant structure, consumption,

economy and financing, In this paper, it is put forward that the maintenance department uses the logical decision di~

agram qualitative method to determine the demand of aviation materials, and the aviation materials department fur-

ther uses the principal component analysis method to determine the configuration strategy of aviation materials quan-

titatively, finally, the method is verified by an example. The results show that the method based on logical decision

diagram and principal component analysis can quickly and reasonably determine the type of deployment spare parts

package.
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Table 4 Load vector of each principal component

F RS 1] i
FALISES
PCl PC2 PC3 PC4 PC5 PC6 PC7
x1 —0.29243750  —0.399 359 7 0.408 566 38 —0.55488843  0.47305991  —0.101 094 4 0.214 845 87
N —0.354 996 51 0.503 573 6 0.116 98474 —0.34991822 —0.09182123 —0.3091479  —0.616 651 73
X3 —0.39715139 —0.3821528 —0.36104286  0.27441965 —0.10651631 —0.690 1370 0.054 194 73
x4 —0.03289513  —0.580 924 8 0.40112292  0.20478001 —0.317 422 63 0.2174170  —0.557 299 33
X5 —0.37583282  —0.1902480 —0.62305204 —0.37511251 —0.148 242 32 0.5149805  —0.080 445 39
x6 0.498 06347 —0.1671002 —0.04244658 —0.55342703 —0.56118112 —0.296 306 9 0.114 913 40
X7 0.490 23356  —0.1982278 —0.37167323 —0.07364923  0.564 60632 —0.1328366 —0.490 29147

S — 4 1) RN A 3 AR 40 e e XA
CIA] B S 7R 2 6% 40 75 40 F0 32 43 28 far ) 4n 18l 3 i
AN LK TR RS R O x1.x2.x3.x4.x5. %6,
X7,PC1 /&% — FE W4 ) i \PC2J& 5% — F 4>
), R BRSO S (U
He 77 ) A w0 W A 32 4 19 45 43 B0 (&R 5 f &S
D5 W B B 15 PCLA4r b —2. 141,451 Z,
25T HAR A 4 B 5 40 0 Sk R OR BB AR
O3 0 A% e ) A (I By A A O B9 B L 9 40 x1 AR

PC1 # fif J& —0. 29, fE PC2 # fif /& —0. 39, ZrHr
PC1,x6 Fl x7 75 PC1 A7 3 KA HE ([a] 2 far ) , Ho A
S K /N, UL PCL 3 5 i B A 4% 0 25 i it
[B] ;53 B PC2,x2 5 8 RAE , B W] PC2 = 2 it B
Al B

AR Rt srmk R A 85 % fif i, Bty
Py R % (NI TN 118w = a2 U =
B Bt BTk R A B 85 %0, R ISR FH AT 4 4 3 A4
i B B A 8 W4 bn 2 ff S 4~ HE A



M RS2« T2 A phe BT 1] — 2 B 20 0 Bk 9 0 2 A 1 6L ol 161

LA R AL — T AR
0.6 04 -02 0 02 04 06 08

~ 3 408
3]
& ? 4 06
@ 2r 9
= x2 1 04 32
& =
S 10 8 H
& 2 4 0.2 1
= 7 "
7ot 4 |
110 0 X
) x6 iE
,ﬁ x53 X7 102 @
< 4 6 5 &
@ x3 1 104
2+ x4
1| 1 1 1 1 [ -0.6
2 -1 0 1 2 3
REOHTIESR — ERS RS EE (PCD
&3 Xhr A
Fig. 3 Biplot
121
: oo
g 0.8 o
s —°
Hd e
R 04}
= °
Bk
0 1 1 1 1 1 1 1
1 2 3 4 5 6 7
St E

B4 RiTT5 Z R R

Fig.4 Cumulative variance interpretation ratio
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Table 5 Evaluation results of spare parts configuration
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