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Global Modeling of Digital Aircraft Assembly Line Based on Directed Graph
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[ABSTRACT] Taking the product structure and as-
sembly modes of digital aircraft assembly line into consid-
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eration, a aircraft assembly relationship model is presented
by directed graph. This model contains the assembly
information coming in and coming out from the environ-
ment. The assembly process information is imported to
the assembly model by layered directed graph, moreover,
the assembly system is supplemented to the model. The
expression method of adjacency matrix is utilized to store
kinds of information of the layered directed graph model,
and the global modeling of digital aircraft assembly line is
established.
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Fig.1 Directed graph of aircraft assembly relationship
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Fig.2 Hierarchy of aircraft structural assembly
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Fig.3 Unit division of typical aricraft assembly operations
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Fig.4 Model of digital aircraft assembly line

F1% Jay IS PV Py 2 [T 7 ), AR T 42 14 IC AT Py e 4
Pl VBRET , MR A i e (0 RE RO P DAy P | R A (MRS
1, 7R A PO AL I, AN 58 4 IS LRI A A2
AR , R RO A I TR &
HEMC AR P 2 a3 J2 AT 1] R R S B 1 4 R Z T A
IR AT, TR S0 R ST A, R LA
07, AR UOR R EL I R s 1R — 2,



RESEARCH ﬁjt%Ei

ZA ) IR BB AT Z A B REE AL &R o K
4 AT Y (2 09 220 ME 2 PRl e IR 508 =2 i) 2
S AHE Y

AR SCR FH AR R B 2 7m ERAFA 0 JZ R 14 2%
FAFE o ARBHEIERFE 2 M — A e —ZE%
FHAAF A2 PRS2 rh e R PR ZH I 45 i S 5 7
— AR B AR, FHARAT it O R 25 i 2 ] 1
R o WURES S Z A AR N R PR, X i
AR ZAE N 2 5 QKRGS G Z 8] (LS AR N A )
PERAR XN TR ZAE R+ 1 5 WERES S Z B A
FARAEATEREIC R WX R R IC R Z A5 0 0,

— AR A ] DT SRR BRI ([FIAC4S
ST 4 5 LA B BER FORR R (25 Ao — 4R
YL A[n) JCR , n FmREE T8 VAR 4 i), 8554 PR 45
AR A[14] B S S B5 R C R L 1.

R —HHATERVRER

| | ]
LHRICER | Py P, | P | P | P | P | P

ROPITSIvES A[O] | A[L] | A[2] | A[3] | A[4] | A[S] | A[6]

RilaE R 0 1 2 3 4 5 6
WHLATGER | Py Py | Py | Py | Py | Ps | Pu

XRICZE | A[7] | A[8] | A[9] | A[10] | A[11] | A[12] | A[13]

RIS R 7 8 9 10 11 12 13

YRR B [n][n] W T
+2 (A, 1], A, [[DZ 8] A [n) 2 4%
FZ E L 2, S m] -2

B, [n][n] =4 1 (A LA DA ] A L) Z ][]
TR R
0 YA [, A [DEK (A [J]. A [1]) Z [A]
AR,
4 g

ARSCHETA 1) RS T RBLBC AR e A 7 S 4
JEyREAY , Bt A ST AR R ELAT B (1) TR AR RAL
RS RPN SN N e RS ES
TRTT % (A B B B U D i i AT
T A 22 T 568 A B ) e SR AR U
26 LA AR B AR AR 5 ( 2 ) 232 B8 S0 2R
BT BT T S 2 s i S, AN A 20 2 A 1o A
TUPREL T 23 7™ i B A RS s R D e A, AR AR L
A SR T AR 5(3) AEALGEAT 1] [T A SERH_E 3N 1%
BES I AFHR H SC R AR BTk, al LRI T 24
6 WAL S5 DAy 2R PIE B0 2 PE T R A 5 IR H 2R e 3R
BRI R (4) PLIESR R (AR F T LA i) e 4
A i R RS A T LIRS

2 % X #f

[1] Ranky P G. Digital, internet—enabled assembly line and factory
modeling . Assembly Automation, 2004, 24(3):247-253.

[2] Arieh D B, Kumar R R, Tiwari M K. Analysis of assembly
operations”’ difficulty using enhanced expert high-level colored fuzzy Petri net
model. Robotics and Computer—Integrated Manufacturing, 2004(20):385-403.

[3] Zhu X W, Hu S J. Modeling of manufacturing complexity in mixed—
model assembly lines. Journal of Manufacturing Science and Engineering,
2008, 130(5):1-9.

[4] Yalcina A, Namball R K. An object—oriented simulation framework
for real-time control of automated flexible manufacturing systems. Computers
& Industrial Engineering, 2005(48):111-127.

[5] Rangel I R. Building reduced petri net models of discrete
manufacturing systems. Mathematical and Computer Modeling, 2005(41):923—
937.

(6] XU, 2RI, BRIT Y . S A% A C I 43 2 A T (RIS 7 1
HUBK ST, 2007, 24(4):30-32.

(7] SRIFET, AR HR%, A5 . —Rh A R T R A B I e e el A
D5k PEIE Tl R3], 2005, 23(2) :222-226.

[8] KA, ZRIEL, SKRIF RS A5 . FET ORI Petri MY RHLRAC 5
GRS H T . LR I 1 R 58, 2010, 16(6):1195-1201.

(9] JEARE, LA, BmAe . TR Peti WIIIR A RGEAHTT
% IREREAAI, 2005, 21(3):304-309.

[10] =50, R . BEfcA 2k Petri BRI AL ETLARST . AL
5T, 2004(5):13-15.

(1] B, Rz B TR A 1 R ] A S R e
Jic B SR 2T . P LA T2, 2008, 19(15):1821-1826.

(Vi &)

(E#% 93 1)
T4 15 o] A T A B U R B RE RN AR A, i %
A a0 T A A AT RERIE

FERFUI RN ZR A & b, AT St X s e se L 45
YENGIHEAT , UL BT B B PAE TE TR B — i R Bl AT
BEOR G, B ER IR ZR 38 B K 2] 2 IR B E N
B FERCIINA], I8 0T LIZEAT 2~3 YR TA] TRl 45 45 g o
FEFA HLiIE B, — 5 o] A s A S HoR T2
SIEARPFE AN, 73— T o] LSR5 IR 20 2% )
TEOIEA TR A . X4 TRE R AR G2 (R85 I, R 8 sk
TE R B8 RN AR S5 A4 0 il 1o, LA IE
A R A A T A AR T B B/ o

4 ZEig
TESE RGN T AL KL AR i F v 3 5 %
A A T P RIS T () BB T AL B
HATEE B T GBS R 50 AR TG T IO B E L b
WIEEHE G , 0 158 A L ML Y O, 52 IR T 05
BFRIE 55, RiZ 280 CHLIE A P4 T R R SER
(Fsi »%)

2014 4E55 20 W] - RiablEEEAR 97



