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Parallel Machine Scheduling of Foundry Grinding Process Based on
Improved Artificial Bee Colony Algorithm

CHEN Fa-yuan', LU Xu-feng', HOU Ai-lin®, JI Xiao—-yuan', WANG Ze-ming®, ZHOU Jian—xin'

(1. State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering,
Huazhong University of Science and Technology, Wuhan 430074, Hubei, China; 2. Nuclear Power Institute of China, Chengdu
610213, Sichuan, China)

Abstract:

The task scheduling of grinding process in multi variety and small batch sand casting enterprises is a kind of
parallel machine scheduling problem. Aiming at the problems of unbalanced task allocation, overstocking of
castings at local workers and unreasonable resource allocation under the existing manual scheduling mode,
an artificial bee colony algorithm (ABC) aided scheduling mode was proposed. Firstly, a calculation scheme
of grinding wage coefficient is established, and a mathematical model is built to minimize the difference of
grinding wage coefficient sum and grinding quantity difference of each worker. Then, an improved discrete
artificial bee colony algorithm (IDABC) is proposed, which introduces discrete coding, adopts heuristic
decoding rules, uses crossover operator to prevent inbreeding, and embeds a reconnaissance bee with tabu
search. Thirdly, using IDABC to solve five different scale simulation data sets, the experimental results show
that IDABC is superior to the existing standard ABC and genetic algorithm (GA) in solving quality, solving
speed and stability. Finally, through the comparison of the actual scheduling effect in one month, it shows
that IDABC auxiliary scheduling mode can effectively improve the balance of grinding task allocation, avoid
casting accumulation in some workers, and realize the reasonable allocation of resources.

Key words:
casting grinding process; parallel machine scheduling; artificial bee colony algorithm; tabu search
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