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Abstract: Design for remanufacturing is a process of considering the remanufacturing characteristics into
production design. Due to the lack of defined remanufacturing knowledge, decision making schemes for
DfRem are subjected to subjective factors, such as subjective preferences and experience of the designers,
resulting in indecisive decision - making for design schemes. In order to obtain the best design scheme
objectively, a hybrid multi-attribute decision making method for remanufacturing design based on subjectivity
reduction is proposed. First, matter-element theory is adopted to characterize design characters and demands
information. Coupled with design principles, the initial design scheme can then be obtained. Second, the

evaluation criteria system is established from technical, economic and environmental perspectives. Third,
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entropy weight and vague set are used to obtain the optimal design scheme via multi-attribute decision-

making. Finally, the design for remanufacturing of motor disassembly machine is taken as the example to

demonstrate the feasibility and applicability, and the results show that the proposed method is effective and

feasible.

Key words: remanufacturing; design for remanufacturing (DfRem) ; multi-attribute decision making; vague

set; entropy weight
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Fig.1 Framework of multi-attribute decision making for DfRem based on subjectivity reduction
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Table 1 Design disciplines of DfRem from material and structure perspectives
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Table 2 Part details of three design schemes

S R ey Wy BN A 2 P BT R
HT250 1R O8I, AR
(a) 45 1R 58 S, B T T A 3R B HORRIl
W LEZRL
HT250 R AR R T, AR RE R
(b) 454 1R BRI, By T LRI ToAT
Ll by e WS AL E PR e
Q235 CEATERELF , BB, B TR
(c) 45 TR S TN AR ToAT
Ll oy Wi S A E v e
®3 HEBHIERITHERENIERRKER x5 REEHN
Table 3 Evaluation decision making matrix of DfRem Table 5 Sensitivity analysis
schemes Bk (A",27) EOVES
By %E RN InTlA BERA B 1
(a) 0.75 0.65 0.80 0.371 2
(b) 0.90 0.40 0.45 0.271 3
(c) 0.85 0.45 0.50 0.242 4
£4 BRAHRER 0
Table 4 Sequence of design schemes 6
it % VA He¥ L4r
(a) EF,=0.0488 3 1.2
(b) EF,=3.0500 2 LOF
(c) EF,=3.2000 1 g 08
gt 0.61
4.3 REEHNHFSHE ol
9 TR b o B R 3 3 e A oop ol I
AV I AT LA 5, S5 2R &) 2 F R 5 R . (0.2,0.55) %0{;]‘, 0.75) (0.6, 0.85)

R TSR R T A AR SR H SCER [ 1310 3¢
BR[14 19 /Y D7 vk EAT X B, 25 SR a1l 3 T2 6 T .

S FH SCHR (13780 SC#k (1479 19 PFAf 2R 5L, 40 51
15 240 3(a)F(b)Ir s B P 45 4 . X LA 3(a) .
3(b)FIE 2, AT LL45 3] 4 3 = AR BE A 4(0.2, 0.55)
T R, SCRR[L3TAT 140 F # of B0AS 21 19 3T 7
LA BTS2 1Bt B 22 HAR R, Ik
6 7w , LUE A 37 55 B2 4H, SCHR[13 ]P0 1 PEAR

3.5
| W Ji%(a)
3.0 g
2.5 7\3‘%((;)
& 2.0t
RS
BT 1.5}
1.0r
0.5+
0'0(0, 035)  (0.3,0.65)  (0.5,0.8)
02,055  (0.4,0.75)  (0.6,0.85)
S

K2 6MZsT i REE D

Fig.2 Sensitivity analysis under six scenarios

(a) Result of comprehensive evaluation function from Ref.[13]
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(b) Result of comprehensive evaluation function from Ref.[14]
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