33 5 Vol.33 No.5

2005 9 Journal of Hohai University Natural Sciences Sep.2005
Tabu
CIMS 210016
Tabu
Tabu
TP391 A 1000-1980 2005 05-0584-04

1 2
3 4y
|
4 J—‘
B 7 -X O +Xx
1 +x
-x o+ . P; k 1
p. Foo=1 F, -0 Fig.1 Example of assembly
J A A
F] +x F2 - X F3 +y3 -
0 000 1 11 1 O 111111 1 O 01 1 111 1
b 1 0 0 00 1 10 b 11111 0 10 b 111 1 1 1 10
O 0 0 0 0 0
o 1101 1 1 1g MO0 1 1 111 1g o111 11 1 1f
O 11111 1 14 (b o o1 0 0 0 11 10111 1 18
F, =[O O F,=10 O F;=10 0
o1 101 1 1 10 o0 01 110 0 1[0 00100 1 1 1 1
O 1100 1 1 18 O o111 1 0 1 O oo 1 1 1 1 18
O 0 O 0 0 0
H 01000 1 15 H o111 11 1 1§ o1 1 1 1 1 1§
O 11111 1 108 Oo1r11 11 1 18 t o000 o0 0 1H
1 8
15 ~20 1
- . Pi
! P; " Tpaw P; Disassembly Wedge of P; . 6 V| Vs Ve P, 6
dl dz dﬁ = +x —-x +y -y +z —2z . TDAW Pi 4
2004-12-20

863-511-930-009
1955—



5 Tabu 585
vl v2 V3 V4 d] d2 d3 d4: +x —-x +y —y. ’UIZI Pi d]
UjZO Pi d]
13 AND ”
Vi Vo Ve /\ w; Wy Weg = V]/\W] VQ/\WZ V6/\W6 1
. Py P, P, Q01 Q2 Qn
. Py P, Py Ps Il= Q01 Q2 0, n
Qi P; i 0 Qi
O
Thnw O = /\Fl(),,()j /\Fz()Q /\FG()I()] = Vi " Ve Qjegj 2
2-
1 3 24567.
. 3 2 +x —Xx +y F132 F232 F332.
TDA\X'3 = F132F232 F332 /\ F134 F234F334 /\ F135 F235F335 /\
Fl36F236 F336 /\ F137 F237F337 =
100 AN 101 AN 101 A 101 A 111 =
IANTATATATOAOAOAOATOATATATLTAL = 100
3 —-x +y +x 24567
2 Tabu
2.1 GAs Genetic Algorithms
GAs
3
{Zn—rds
3
2
n rds ds
GAs
GAs
GAs
2.2 Tabu
Tabu Tabu Search TS Glover *
TS
5.
Tabu 6 Tabu

GAs



586

33

GAs N GAsHIT 5
B BMAG R 4
20% SERHRI AR
4 — AT s |
a b T e 98 B B
c GAs LA TH N R &
d GAs
Tabu T s s | e I ) 21
TS + GAs ¢ - AT AITHIES
2 N
3 B AR )55
AT AP S
3.1 :
: AT FIE L T GAs
VC ++6.0 A, HO 1 B S
A PRI
1 F, R B R
F F 20%, 94T RS
2 3 N F—ARFFIE S
Tabu List 3 BF AUFSAES SN
v (ERF B ar B N
0.5 0.1 m; =3~ 14 A HUE EAT B3 HES
m =15 ~ 20. 3
1
1
Table 1 Comparison of two kinds of computed results
2 TS+ GAs
CAs 15+ GAs Fig.2 Flow chart of the TS + GAs methodology
for optimizing disassembly sequence
1 14 03261457 1 16 06154237 18 TS+GAs
2 14 03461527 2 15 02165437 ‘ :i'
3 13 01325647 3 15 23061547 §12 GAs
4 12 03146257 4 14 32061457 g 10
5 14 30126457 =g
6 13 62013547 w OpF
7 12 01234567 4F
2 -
3.2 0 3 6 9 12 15 18 21 24 27 30 33
3 CAs TS ERH
GAs 14 3 GAs TS+GAs
15 16 GAs Fig.3 Comparison between GAs and
TS + GAs in search property
1 GAs TS + GAs
TS .TS




5 Tabu 587

- . GAs
Tabu . GAs TS

1 KIMHJ LEE D H XIROUCHAKIS P et al. Disassembly scheduling with multiple product types J .Annals of the CIRP 2003 52 1 403—
406.

2 SMITH S S. Automatic stable assembly sequence generation and evaluation J . Journal of Manufacturing Systems 2001 20 4 225—235.

M . 2001.67—79.

4 GLOVER F.Future paths for integer programming and links to artificial intelligence J .Computers and Operations Research 1986 13 533—

549.
M. 2000.377—382.

6 GAO Mei-mei ZHOU Meng-chu. Integration of disassembly leveling and bin assignment for demanufacturing automation J . IEEE Transac-

tions on Robotics&Automation 2002 18 6 867—874.

Optimization of disassembly sequence based on Tabu search
and genetic algorithms

WANG Bo WANG Ning-sheng
Research Center of CIMS Engineering  Nanjing Universtiy of Aeronautics and Astronautics  Nanjing 210016  China

Abstract The aim of the study was to optimize disassembly sequences about worn-out or malfunctioning products. Firstly it
was proposed to build an interference-freeness matrix to describe the structure of assembly and new ideas about and
algorithm for disassembly wedge were proposed. Then the order for each part to be disassembled from assembly was
determined. In consideration of the fact that the neighborhood may converge too fast and limit the search to a local optimum
prematurely during the process of genetic algorithms GAs  a detailed flow chart of the hybrid approach was presented by
combination of Tabu search with GAs. Case study shows that the valid disassembly sequences obtained by the present

method are superior to those derived by GAs alone in fitness value number and range.
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