5521 % 55 4 1) Fd TR B4l Vol.21 No.4
2023 4 8 H Journal of Fujian University of Technology Aug. 2023

doi:10.3969/j.issn.1672—4348.2023.04.013
ET BN ZREBRIFHTRIEN

M A AR R

(1. MERIRF TR AE AN 350118;
2. ML FR MR LS T8 RSP, RBE M 350108;
3. AR B ARSI AT T, 48 & 43 350008)

WE . A3 r MR A M fe L 480 X 28 5 B AT LB L EHA I
FERMNER EZRALKF BN AITLE R LR L4 K W Bifdpdd b 2358 5B
FHEIFMIGAA G EIARR R LR AN ZFN R 3 AR5 HF 9 AN B AR IS
B L FAEEFeARAR N E R A R R R AT M IR LB L MR IR # R e AR, B id &
AR BAT AT R SR IF AR E A LSRR E MAELA T LB LA 6 &
W E B ER RN AR AR EREERRR B T E AR EN T EER, EREW, T
R HERERE WA FHAIFMERALE TH,

KER.: I FE, S AEL BRI R, ERR

FEDES . TB472 XERERERD: A XEHS: 1672-4348(2023)04-0392-09

Evaluation of disassembly schemes based on binary semantic cloud model
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Abstract ; A disassembly plan evaluation model based on binary semantic cloud model was proposed to address
the fuzziness and complex coupling characteristics of the evaluation indicators for disassembly plans. Firstly,
based on extensive literature review and consultation with relevant industry experts, combined with the charac-
teristics of waste product disassembly, an evaluation index system for waste product disassembly plans was es-
tablished. This index system has three primary indicators, including technical, economic, and environmental
aspects, and nine secondary indicators; secondly, binary semantics was introduced to represent the relative
importance of each indicator, and analytic hierarchy process was used to construct a binary semantic judgment
matrix to determine the weight of evaluation indicators. The digital features of the cloud model were obtained by
calculating the grading standards of each indicator, and the indicator weights were combined with the digital
features of the cloud model to construct an evaluation model for the disassembly plan of waste pro-ducts based
on the binary semantic cloud model; finally, the disassembly scheme of cylindrical bevel gear reducers was
taken as the object for the application of the evaluation method. Results show that the proposed method not on-
ly takes into account the current policy orientation of social environmental protection, but also has authenticity
and reliability in the evaluation results.
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Fig.1 Evaluation index system of disassembly scheme
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Tab.1 Initial linguistic decision matrix for secondary indicators
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Tab.6 Scheme evaluation indicators and grading standards
FH Cy Cp Cis Gy Gy Gy Cy Cy Cy
I 60~75 0~0.3 0~14/23 55~71 160~197 182~205 155~174 10.0~14.5 76~82
I 75~82 0.3~0.5 14/23~19/23 71~81 132~160 153~182 174~207 14.5~15.8 82~86
I 82~100 0.5~0.7 19/23~22/23 81~99 117~132 127~153 207~249 15.8~16.6 86~90
1% 100~115 0.7~1.0 22/23~1 99~107 85~117 120~ 127 249~268 16.6~18.0 90~93
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Tab.7 Digital features of forecast indicator cloud model
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Ex 91 0.6 0.8915 124.5 140 228 16.2 88
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Fig.2 Part of cloud chart of various indicator standards
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Tab.8 Disassembly scheme evaluation samples and evaluation results
) Y E S G
ﬁi‘( C11 CIZ Cl3 CZI C22 C23 C31 C32 C33 - -,tT/rfI\
G 1 I I [V

1 80 0.8 16/23 79.61 131.49 138.43 186.79 14.8 79.0 0.0275 0.3063 0.0074 0.0041 I
2 101 0.7 21/23 7445 174.354 196.3 247.19 17.6 87.7 03590 0.0464 0.1121 0.001 1 1
3 73 0.5 14/23 91.97 104.13 122.35 158.40 15.7 91.1 0.0089 0.0003 0.0457 0.3845 [V
4 114 0.8 23/23 66.83 196.97 201.00 248.20 16.2 92  0.0307 0.0000 0.1657 0.0867 I
5 71 0.3  16/23 106.03 126.27 130.17 188.09 153 83.9 0.0000 0.276 8 0.3624 0.0039 I
6 99 0.7 21/23 78.61 172.19 204.52 206.39 154 925 02620 0.0310 0.0881 0.0014 1
7 69 0.4 13/23 59.51 88.59 128.87 173.90 14.5 88.6 0.0682 0.0058 0.0153 0.0307 1
8 81 0.3 16/23 89.19 131.91 150.26 163.39 14.3 925 0.0433 0.0901 0.0819 0.0014 I
9 92 0.5 19/23 99.31 156.99 172.65 227.19 16 85.5 0.0000 0.1160 0.0837 0.0016 I
10 94 0.7 20/23 88.27 159.53 171.3 267.59 16.6 85.1 0.0000 0.0930 0.1837 0.0166 I
11 76 0.7 15/23 80.49 116.61 127.83 195.49 15.8 86.8 0.0000 0.0865 0.0053 0.0149 I
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gg Cll CIZ C13 C21 CZZ C23 C?l C32 C33 I H ]]I IV ;g
12 83 0.8 17/23 70.63 140.67 150.78 189.49 13.0 843 0.0941 0.3373 0.0007 0.0054 1
13 87 07 17/23 88.79 14631 153.00 19249 132 79.7 0.0828 0.5813 0.0786 0.0000 I
14 91 04 18/23 98.77 147.33 160.43 217.99 14.5 89.4 0.0029 0.5009 0.0450 0.0000 I
15 106 09 22/23 76.81 188.99 181.74 263.70 160 81.1 0.1088 0.0652 0.0232 0.1254 1V
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