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Design of a Line Balancing Algorithm for
the PCB Assembly Line Including Multiple Surface Mounters
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Abstract

: This paper proposes a heuristic algorithm to efficiently perform line balancing in the PCB assembly

line including multiple surface mounters efficiently. Generally, the problems in line balancing are classified into two

kinds. Firstly, is the determining of the minimum number of machines required for achieving the desired

production rate. Secondly, is the assign of jobs to multiple machines in order to minimize the cycle time which is

defined as a maximum among the working times of machines when the number of machines is fixed.

In this

paper, we deal with the latter. We consider a PCB assembly line, including the multiple surface mounters arranged

serially as a target system. Also, the conveyor is assumed to move at a constant speed and have no buffer.

Considering that the minimum number of machines required for the desired production rate is a discrete

nonincreasing function which is inversely proportional to the cycle time, we propose an optimization algorithm for

line balancing by using the binary search method. The algorithm is validated through computer simulation, the

results of which show that their shapes coincide nearly with those of optimal line balancing efficiency graphs

regardless of the number of components, the performance of surface mounters, and the structure of assembly line.
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Table 1. Structure of assembly line.
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Table 8. Change of total time according to ratio of

maximum speed.
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Table 9. Location of boundary point in optimal BE.
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Table 10. Comparison between cycle time and BE.
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