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Optimization of mounting path for arch style mounting machine

PENG Qianwei , CAO Le s WAN Tingting s WANG Lang XU Shiheng s LI Xinyi
(College of Mechanical and Vehicle Engineering, Chongqing University, Chongqing 400030, P. R. China)

Abstract: The mounting head needs to move frequently between the feeder and the printed circuit board
when the mounting machine works. Shortening the moving distance of the mounting head is an important
way to improve the mounting efficiency. Optimization of the mounting path for arch style mounting
machine is studied. Variation of the mounting path that the mounting head moves along the feeder is
analyzed, and the formula of moving distance is proposed. An optimization model is established with the
goal of minimizing moving distance of the mounting head. The sequence of pick-and-place is coded by
component mounting positions, and a genetic algorithm is used to optimize the sequence of pick-and-place
as well as the moving direction of the mounting head. The differences and characteristics of the mounting
path corresponding to different picking up methods is analyzed. The results show that there are significant
differences between two-way and near side picking up especially when the distribution of points is more on
one side of PCB. A shorter mounting path can be obtained by two-way picking up than by near side picking
up. Therefor the two-way picking up is more useful to improve mounting efficiency.
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Fig. 1 Pick-and-place diagram of arch mounter
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Fig. 2 The placement head returns to the feeder from the near side to pickup components
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Fig. 3 The placement head returns to the feeder from the far side to pickup components
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Fig. 4 Chromosome coding for 12 placement positions
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Table 1 Optimal placement path when points are approximately evenly distributed
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3 43 3 0.53 7720 7716 0.06
4 43 4 0.65 8 584 8 511 0.86
5 87 1 0.55 13 233 13 226 0.05
6 87 2 0.54 14 478 14 433 0.31
7 87 3 0.51 14 687 14 706 —0.13

8 87 4 0.52 15 508 15 387 0.78
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Table 2 Optimal placement path when points are more on to one side
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Fig. 8 Comparison of placement paths under two feeding strategies
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