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Component Placement Process Optimization for Dual-Gantry Placement
Machine Based on Hybrid Genetic Algorithm

DU Xuan', LI Zongbin', JIA Xiaochen®

(1. State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

2. EDMI Center of China Academy of Electronics and Information Technology, Beijing 100041, China)

Abstract: Based on the analysis of dual-gantry turret machine, the optimization problem of place-
ment process is decomposed to component allocation, feeder arrangement and component place-
ment sequence., Via an engineering analysis, an integrated optimization model of dual-gantry
multi-head turret placement machine is formulated. The minimum displacement of arm and work-
load balance are taken as the objective. Combined with heuristic method and genetic algorithm
(GA), hybrid GA (HGA) is adopted to optimize the placement process. A two-dimensional
piece-wise coding method is proposed. In the individual chromosome, component allocation, feed-
er arrangement and component placement sequence is described simultaneously. HGA contains
improved order crossover, adaptive mutation and contains a reasonable fitness function. Under
the condition of constraint satisfying of movement mechanisms, HGA guarantees that the genetic
research can enter the available solution space quickly and research the optimal solution. The
component allocation, component placement sequence and feeder arrangement are optimized sim-
ultaneously to improve the printed circuit board assembly efficiency.

Keywords: printed circuit board assembly; genetic algorithm; dual-gantry placement machine
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