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Research on key nodes identification of aviation manufacturing

supply chain based on complex network
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Abstract: With the increasing instability and the participation of more participants in the aviation manufacturing sup-
ply chain, the risks faced by the management of the aviation manufacturing supply chain is also increased. For the
risk management in the aviation manufacturing supply chain network, the complex network is taken as a tool to
study the identification of key nodes in the supply chain network to help the aviation supply chain improve its risk re-
sistance ability. By analyzing the current situation and characteristics of China's aviation manufacturing supply chain
network, the formation mechanism of the supply chain and dividing the supply chain hierarchy are proposed to con-
struct the aviation manufacturing supply chain complex network and define the indicators. Three classical centrality
algorithms, namely degree centrality, betweenness centrality and closeness centrality, and the traditional K-Shell
method are weighted and improved. And in combination with the entropy-TOPISIS method, a WKC algorithm for
identifying the key nodes of the supply chain for the weighted network is proposed. The feasibility and validity of this
algorithm are verified by constructing a network to analyze a numerical example. The results show that the proposed
WKC algorithm has scientific principles and low computational complexity, and provides a certain reference for risk
management in the supply chain of high—end equipment manufacturing industries such as aviation manufacturing.
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Fig.1 Abstract process of aviation manufacturing supply chain network
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7 ah AR T RALA O (E o B EC R [ WAES MU R EOR O R O
AT RS R G =AY AR Y 52 B e AE A 1 0.103 0.327 0. 392
[, FEAb JZ 28 14 58 By 4 2 i vk EL B AL 5 [ 531 2 i 2 0.115 0.520 0.455
51 17 157 43 S e 1l 061 el 5 Y 3 0.113 0.227 0.357
TR AH Y A R HOCR 1, 5 [ SR R A I A 3 4 0.065 0.118 0.282
KT R MR 2. 7 ST 24 o T LG el A g 0.050 0.088 0.929
AR 3 o, B g Sy [ BER R L AR A R 6 0-048 0- 142 0- 339
T 26 1A 0 7 RN A3 L R A5, OF WK AN [ A AL ! 0- 062 0- 142 0339
E?é& 8 0.070 0. 310 0.408
9 0. 050 0.195 0.303
3.2 itEIR 10 0.017 0..000 0. 222
. L o 11 0.024 0.011 0. 260
AR 3. 175 7Y LB B Y 1 2% 7 3 181 dn 8T 3
. s . s . 12 0.026 0.099 0. 357
fras o Herp iR e AU [ AMIE R R 1 R A
‘EEE]’“EPQL\L[-I 13 0. 008 0 0. 256
Mo LA f i 14 0.033 0.011 0.270
@ 15 0.021 0 0. 256
@0 5 () 16 0.012 0 0.294
10 5
@ 17 0.008 0 0.294
5 20
aP 350 G 8 18 0.021 0 0.333
5 35 loo 100 5 19 0.012 0 0.235
0
(5) o (8 s a7 20 0.012 0 0.235
15 ; 10 10
N s SRS K-Shell 448 1 %4 P 3 0 1 2 3447 53
& ©, @ A, 7530 10 43 45 SR 1 6 4 R
@ F 4 MBLK-Shell 43 fif 53 45 1
(a) H 80 P 26 7 T Table 4 Results of weighted K-Shell
T decomposition algorithm
Node ID | Type [NodelID| Type i . o -
1 Local 11 FOl‘Cigl) W;JJH ™ ,‘.J—iéﬁj? F,ﬁJJMX k\gﬁ
2 Local 12 Local 1 10,13,15,19,20 4
3 Foreign 13 Local
4 Foreign 14 Foreign 2 16,17 5
5 Local 15 Foreign | 3 11,14 10
6 Local 16 Local
7 Foreign 17 Local 4 12 11
8 Local 18 Local -
9 Foreign 19 Foreign N 18 12
10 Foreign 20 Foreign 6 4,9 15
(b) P25 i f5 5 7 5,6,7 16
S A2 e O % 060 24 905 2045 ’ ’ '
Fig. 3 Aviation manufacturing supply chain 9 0 20
network diagram and node information 10 8 24
A% SR T Python3. 8 XF 16 4% A Fiv.C #E E 17 3 ! ’ o
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Table 5 Summary of node importance indicators and importance calculation results

WesE ) ﬁgg) cr i) ‘W;” Cr ) (ﬂF o Wl Wik hhmE ﬁgff
1 0.103 3 0.327 2 0.392 3 12 1 0.7259 2
2 0.115 1 0.52 1 0. 455 1 11 2 0.961 2 1
3 0.113 2 0.227 4 0. 357 4 8 4 0.572 2 4
4 0. 065 5 0.118 8 0. 282 13 6 8 0.341 3 8
5 0.05 7 0.088 10 0.323 9 7 5 0.318 1 9
6 0.048 9 0.142 6 0.339 6 7 5 0.364 1 7
7 0.062 6 0.142 6 0.339 6 7 5 0.3887 6
8 0.07 4 0.31 3 0.408 2 10 3 0.641 3 3
9 0.05 7 0.195 5 0.303 10 6 8 0.392 3 5
10 0.017 15 0 13 0.222 20 1 16 0.0356 17
11 0.024 12 0.011 11 0. 26 15 3 12 0.107 6 13
12 0.026 11 0.099 9 0. 357 4 4 11 0.2375 10
13 0.008 19 0 13 0.256 16 1 16 0.034 1 18
14 0.033 10 0.011 11 0.27 14 3 12 0.1331 12
15 0.021 13 0 13 0.256 16 1 16 0.0611 16
16 0.012 16 0 13 0.29%4 11 2 14 0.081 8 14
17 0.008 19 0 13 0.29%4 11 2 14 0.079 9 15
18 0.021 13 0 13 0.333 8 5 10 0.184 4 11
19 0.012 16 0 13 0.235 18 1 16 0.0208 19
20 0.012 16 0 13 0.235 18 1 16 0.020 8 19
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