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Balanced Optimization of Production Line for Panelized Wood Table Furniture
Based on Integer Programming
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Abstract: The operational efficiency, resource utilization rate and production cost of panelized wood
furniture production lines are directly related to the market competitiveness of enterprises, constituting a
critical link in wooden furniture manufacturing. Aiming at addressing the problems of unbalanced
process allocation and prominent bottleneck processes existing in the panelized wood table furniture
production line of Enterprise M, this study adopted the 0-1 integer programming method to construct
quantitative models and solved them for two types of assembly line balancing problems, namely fixed
production tempo (type I balancing problem) and fixed number of workstations (type Il balancing
problem), so as to identify the optimization potential of the production line. Subsequently, simulation

verification of the optimization results was carried out based on the FlexSim simulation platform, and a
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comparative analysis was performed between the pre- and post-optimization schemes. The results

showed that for the Type I balance problem, the model reduced the workstations from 15 to 8, improved

the balance rate of the production line to a good level of 87.73%, and increased the average processing

rate of each process by 18.62%. For the Type Il balance problem, the model reduced the Takt time from

53.22 min to 30.01 min, while also achieving a good level of balancing efficiency and an approximate

12% rise in average processing rate. Although the two optimization paths differed in perspectives, both

could effectively improve the assembly line balancing level. This study provided a feasible reference for

the lean upgrading and intelligent transformation of panelized wood furniture production lines.

Key words: panelized wood furniture; integer programming; process optimization; line balance rate;

number of workstations; takt time; processing rate
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Fig.1 Schematic diagram of simulating M enterprise’s panelized wood table furniture production line before optimization
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Tab.2 Standard time for each work element of the panelized wood table furniture production line
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