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Abstract: Considering the remanufacturing system with complex features and multiple
uncertainties under closed-loop supply chain environment, an optimization model of MC-oriented
remanufacturing aggregate production planning (RAPP) was established. By using fuzzy set
theory,a fuzzy liner programming method was adopted to change the uncertainty problem into an
equivalent deterministic mass integer linear programming (MILP) problem. The remanufacturing
aggregate production planning can not only maximize profits but also find the optimal purchasing
size, the homemade parts size and products manufacturing size. An example was proposed to
validate the actual effectiveness of the model in remanufacturing enterprises’ production. The
analysis on the influences of correlation factors on the total profits will contribute to
remanufacturing enterprise management decision-makers to arrange corresponding RAPP to gain
the optimal profit.
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Fig.1 End-of-life products recycling for MC-oriented remanufacturing mode
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Fig.2 MC-oriented remanufacture system under CLSC environment
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Tab.1 Fuzzy parameters to forecast demand
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C £5%1 DR13; (300,600,780) (250,660,920) (260,840,1 100) (650,1 380,1 500)
D #5%1 DRy, (200,315,500) (150,330,480) (240,390,560) (230,360,500)
A #5%1 DR, (300,610,780) (330,700,980) (350,640,800) (320,560,760)
) . B %% DR12 (380,840,1 100) (300,780,910) (280,760,960) (360,880,1 250)
[t 2 [a] e B
C &% DR13 (160,400,580) (150,440,550) (230,560,670) (400,920,1 140)
D £5%1 DR (125,210,400) (140,220,350) (110,260,440) (200,240,300)
x2 BEMMMELRAHERSER
Tab.2 Fuzzy parameters of price and unit cost
7 i R
Bk / A - - - -
AR5 B %% C 7% D %54
BHERM, P, (2 400,2 500,2 550) (1 350,1 400,1 550) (2 650,2 800,2 980) (4 800,5 000,5 500)

B AL A UC, (190,210,230) (110,150,160) (210,250, 255) (345,360, 380)
HAL A UR; (200, 480,600) (110,220,300) (220,560,680) (650,1 100,1 650)

FAHREBA UD; (40,120,180) (45,95,120) (38,130,150) (115,180,400)

PAIESTNA UPR; (45,50,58) (22,30,36) (44,50,60) (180,200,230)

LI A UUR; (30,35,45) (16,20,30) (34,40,48) (100,120,145)

*3 BXEHHHEE
Tab.3 Parameters of parts

P . AR5 . ' B %% - ‘ c%:ﬁu | . D %41 .
j=1 =2 =3 j=4 =5 j=6 =7 j=8 =Y
T 1 89 1P 220 250 290 260 250 240 210 130 120
T 1 4547 SSy; 200 200 250 250 200 200 200 100 100
T 2 BRI EEAE IP2; 200 230 260 250 210 220 220 100 110
L) 2 ZAJAF SS2j 200 200 250 250 200 200 200 100 100
PR RS RAS UL 8 10 8 4 4 6 14 20 15
BRI RA UT; 20 30 20 30 20 20 40 60 80
Pfr A R A UM; 750 900 450 300 500 1 000 400 2 000 1 600
NI A UB; 800 920 400 350 520 960 440 1 800 1 620
HALBEFA A UU; 1 4 3 2 1 2 3 2 4
T 1 B ZEAE max PM, 800 800 1300 1300 600 600 600 300 300
TJ 2 AHIZER max PM»; 400 400 700 700 400 400 400 200 200
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Tab.4 Parameters of products
251 WA \ EE4¥§HE‘\ _ o7 AR U A= RE R
B ey 1 e 2 BANERSY UL Hfiia sk UT UDC; UWC; UMC;
F51 A 120 100 20 60 6 6 8 8
%% B 200 220 14 50 7 4 12 14
£51 C 100 60 25 90 9 5 7 15
#%1 D 40 50 40 150 8 2 4 4
x5 BRAFREBENE
Tab.5 Parameters of maximum capacity and volume
T max WI i max W max M =] Sg L max RI, max R, R max SI
TJ 1 70 000 80 000 100 000 [y 1 40 000 20 000 R 1 20 000
T 2 40 000 45 000 70 000 [l 2 25 000 10 000 e 2 10 000

*6 HBEHIEI WERL RAPP

Tab.6 Remanufacturing aggregate production planning optimization of remanufacturing factories

e 1 L T2 L

t=1 t=2 t=3 t=4 t=1 t=2 t=3 t=4
Qut 1944 2 236 2 093 1768 Qo1 1047 1204 1127 952
Quze 2 691 2 555 2 470 2 847 Qa2 1449 1376 1 330 1533

P UEIE e
Qust 1313 1417 1794 3003 Qs 707 763 966 1617
Quat 683 723 839 761 Qe 368 389 452 410
My, 800 800 800 800 Mo 400 400 400 400
My, 800 800 800 800 Moz 400 400 400 400
M3, 0 0 0 0 M3, 0 0 0 0
My, 1 300 1300 1 300 1 300 Mo 700 700 700 700
B ] Mis: 543 600 600 600 Mos: 369 400 400 400
Mg, 0 0 0 0 Mg, 0 0 0 0
Mz 562 600 600 600 Moz 380 400 400 400
Mg: 0 0 0 0 ey 0 0 0 0
Mg, 288 300 300 300 Mg, 194 200 200 200
B 296 623 567 310 Bo 160 335 305 167
Biz 257 623 567 310 Baai 139 335 305 167
B 1338 1 656 1 600 1782 Bas 744 892 862 960
Bu 109 356 300 482 Bou 58 192 162 260
SN A R Bis: 0 246 501 1299 Bos: 0 133 270 699

B 593 896 1151 1949 Bag: 319 483 620 1049
Bir 0 246 501 1299 Bor 0 133 270 699
Bisi 313 434 493 444 Bagi 169 233 265 239
Big: 0 109 168 119 Bag: 0 58 90 64

M P4 3 PO 2 M) R 1 R e ORI A G 7
P E AR RTINS, B ] AP L 3 A P Y

A » LA 5 3 46 PR A2 Sl 0 S 1) S B o LA
B R SR AT AR DG B SREe#%

AL R DRI RS R0 BT T n PR A
S LRI B 25 BT

ZS i e S ROEP S €T3t X Y S iy

5] NTin)

B, 5 W T SR D B P T 2
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Fig.3 Influence of D & and 171- on the total profits
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Fig.5 Influence of ¢ and 1 on the total profits
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