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Disassembly sequence planning of used mobile phones
based on multi-population genetic algorithm

YIN Fengfu', LIU Guangkuo', WANG Xiaodong', LI Xinyu®?, LI Lin'

(1. School of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China; 2. School of Me-
chanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to solve the problem of the environmental pollution caused by used smartphones,
and efficiently solve the complete disassembly sequences of used smartphones, a multi-population ge-
netic algorithm is proposed for the complete disassembly of used mobile phones. According to the con-
nection characteristics of used smartphones, the disassembly mixed graph model of used smartphones
is established to describe the constraint relations while considering the fastener connection relations.
A feasibility assessment method for disassembly is proposed, the mathematical model of multi-objec-
tive optimization of disassembly time, disassembly profit and disassembly energy consumption is es-
tablished, and the multi-population genetic algorithm is used for optimization analysis. Taking Xiaomi
Mi 5 mobile phone as an example, the three weight coefficients are used to prove that compared with
manual experience disassembly, the disassembly profit of each phone after optimization is increased by
0. 303 5 yuan, the disassembly time is shortened by 30 s, and the labor energy consumption of disas-
sembly is reduced by 0. 272 J. In the case of multiple populations, the convergence speed is faster than
that of a single population. Meanwhile, compared with parallel disassembly, small precision electronic
products such as used smartphones are more suitable for serial disassembly.
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