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Objective selective disassembly sequence planning considered
product fault features
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Abstract: In view of the influence of uncertainty and fuzziness of product quality in actual disassembly process,
especially the common fault of product, on the selection of disassembly sequence, an objective selective
disassembly sequence planning approach with fault features of product was proposed. A disassembly hybrid-graph
model was constructed to express the constraints of a product and the product fault matrix was constructed by
extracting product fault features. The relational degree matrix between the component fault features and the element
of disassembly model was derived by the method of expert advices. The influence of the component fault features on
the element of disassembly model was determined by the fuzzy trigonometric function to update the disassembly
hybrid-graph model, and the disassembly model elements and disassembly information were modified based on the
influence and thresholds to generate the fault disassembly hybrid-graph model. Finally, an optimal or suboptimal
disassembly sequence scheme is generated by combining a disassembly sequence optimization algorithm. A case
study of turbine reducer demonstrated that the proposed method was more practical in the actual disassembly process
and could solve the fuzzy effect of product faults on the disassembly process, the feasibility of disassembly sequence
scheme as well as the disassembly efficiency were greatly improved, and the blindness of disassembly was reduced
effectively, which proved that the proposed method is more effective for solving disassembly sequence planning
problem.
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P i A B R A P REL R (8 ) 1 SR IB AL %
(9) , ATHES AR I EA @ AR B SR R T
R RKEH I a,

1) A Z0F o A Rert , ORI @,

@ =R'®1I =

0 0 0o 0 O
0 0 0o 0 O
0 0 0 0 wuurs|,
0 Uy uyry 00
| UisTis  WisTys 0 0 0 |
2) BRI § WA SR o,
a,=R"'"®1I, =

0 0 0 0 0

0 0 0 0 UpnTi
0 0 0 0 uurg
0

UigTig UpgTiy Uyl UyTy

| WisTis  UisTis 0 0 UisTis |

3)EFERM i ERAEAE , HOCER B F a, R
«a, = RzT ®l, =

0 U, 0 0
0 UpTin  Uplp  Uplp
0 Uil 0 0 0
0 0 UyTiyy  UyTy 0
| WisTis  UisTis 0 0 UisTs |

2.3 HRESHER IR E

SRS 2 T B AP SIS B ) AR X A SR A A
TCER (BRI 52 0] 85 R0 52 e 45 5 ol SR — £ R 4K
YRR VEHI 25 SR 00 S5 J T2 ek o 25 B A 3 e A T Xof
Pr IR TR 1WA 25 2R 73 00 400 S0 PP S AN S 47
18,554 F

1) XA I M, = [ ay,a,] =
[0,1], X : ay RARATFEHRIEMAE, o, TR
7 2 R A 2R

2) MMRICATRAIFERELRN R My, = [ by,b, ] =
(0,17, s by RARATTELRICLIR, b, Fon
7 2 LS 20

3) XHFE T RS SERK TN E = [e),e,] =
(0,17, 2P e FARATE L HE R E T H B0 F%40
SN BRI TR e, RN 20 R ) TR il



. 164 - MoK O T

AN S

51 %

FHRAI) 4 B AR ) T L.

4) XFYRE T ] (152 0 SR 5y D = [ d,,d, ]
=[0,1], . 4, FRATTESUEYRE I M, d, %
TNt BRI 7 [h].

5) X HREINT [E] B 5200 S RN 538 T = 1y, kit
kot kit ], 3L 1 FOROR T B YR EI R] 4
JEAREI TR AR 0, ke FORTTZIG M k, A%
{14 S 2 E ).

R 20 - 5 e i Ko R SR 7R e S & SR
(R S804, R TSR] = 1 R B 43 ) 36 3K 45 B2 iy 245
ARG SRR B R IR N RIS m,
W) e (435 T8 BE PRV e, T R R b o = A AR R
0, s (10) B ; Hopps kg sl vl i =X (11) L (12)
PR

x —m,

, m; < x < m,;
m, —m,
Mo (x) = m; —x (10)
, m, S x < my;
ms; — m,
0, X < m;or x = m,.
1, x < my;
m, —x
wo(x) = m, =x < my; (11)
m, —m,
0, X = m,.
0, x < my;
x —m,
M, (x) = s My S X < Mmy; (12)
m, —m,
1, x = m,.

FH T A [) 288 R 2 A R AR A o A S A 28 e
R A7 AE 22 5, A0, AR S HR AR [ (9) Fi X
(10) ~ (12) 73510 H2 fih D RE A | 29 R Dl RE 14 Ik 4
PFB SRR JE R K, W A D REQF | 2 AR T BE I K
A 25 S BB 5 R 245 SR 25 10 SR B8 pR Ky
HIANEL 3~ 5 Bz (SR8 JE pR BT AR 8 7= it 5 0 74

B PR R A bR R R A D R R — R A
RITCER I ORHR BE(H , P AR AR s AR B R I AL T 3R
SO 25 R AR SR T BE . IR e A X
PrEERITTR R W(E, & AR 0 1 f, o S5 ¥
HIRRITTR g BRI uyr, , ARG JE R L,
AT LABASE f; SRR HIR LT R g 78 r, BN Y520
LRGP @5 = [@),0,, ] RHRIEE I =
[Ai} Aiy, -], JEHEE £ B XT R AL T R ¢ 1Y
s, = (13) fis
qu:q)igj'lf;rr:zﬁpk'Aik- (13)

A gf FORFERAF i 19 f, BRI ERITR g (19
AUGLIEN

HRAE 2 (13 ) ZE 304 e 3 245 78 174 5% i) 3 N 6 5K
S5 E M IE , AT PUE SR S B TE X N PR AL R
W (14) ~ (18) s .

9; < Qjy  THEABERM | B4R,
Q) < qb < 1, FHEBTELE i B2k
gl=1, LB | BB,

(14)
7; S Q5 THEBIEEM | AR,

0F < b < |, WEMETEEM | WL,
Se1, EREMmGELR

(15)
fer Ly > ) I S I T
ei_{a,qps@M%%Eﬁﬁ@mﬁmzﬂ
(16)
o {di4-1, q; > O MIFFEEEBERA | PrEnm;
T A g < MR § T,
(17)

6=t Y gl (18)

+0.2¢ bo b, o e,
—_ 1 11 = 1
: //_ - ___\\>(/ﬁ§ >(/ﬁ
00 1 2 3 4 5 0 3 4 5 0 1 2 3 4 5
a,(f3) a,( f2) a,(f2)
()R PRI b S 4R I s 7] O 2R (bIBAS RIS e SO e 2R e &R (o) AR RU S e SPREN T HICR
1 a N b,
g (' 3 (
01 2 3 4 s 0" T 3 4 5

a(f3)
() BV R e 5 4 i 2 SR G 2 5

a(f)
() LT TR S SRR R

B3 #HMIstHrSRSRENERFIER TERNEREZNRBEERY

Fig.3 Membership functions of the effect-level of various faults of a on corresponding disassembly model elements
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Tab.6  Optimization results of disassembly sequence to worm
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