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Research on asynchronous parallel disassembly

sequence planning considering uncertain disassembly time

QIU Dong, PENG Yitong, CHEN Zhaofang
(School of Management, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Due to the uncertainty of disassembly time caused by various factors such as the proficiency of the
operator’ s skills, the structure of the product itself, and changes in the composition materials, an
asynchronous parallel disassembly sequence planning problem with uncertain disassembly time is proposed
based on grey numbers. On the basis of considering constraints such as the maximum specified dismantling
time, workstation sequence, and parallel dismantling sequence execution length, a mathematical model is
established with the objectives of maximum dismantling benefits and minimum dismantling time, and an
improved artificial bee colony algorithm is proposed. The feasible solution is constructed by matrix encoding
and tournament selection is used to replace the roulette wheel. An update strategy based on potential value is
designed in the scout bee phase. A new collaborative comparison method is proposed to obtain non-inferior
solutions. The feasibility of the improved algorithm was verified through algorithm comparison, and the
effectiveness of the optimization model was finally validated through a disassembly example of a laptop.
Experimental results show that the economic benefits of asynchronous parallel disassembly increased by
23.1%, and the disassembly time was shortened by 12.7%.
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Fig.1 Schematic diagram of asynchronous parallel disassembly
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Fig.3 Solution encoding process
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Fig.4 Construction of feasible solutions
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