Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 21 No. 3, pp. 57-64, March 2016 http://dx.doi.org/10.9708/jksci.2016.21.3.057

Heavy-Weight Component First Placement Algorithm for Minimizing Assembly Time
of Printed Circuit Board Component Placement Machine

Sang-Un Lee ™

Abstract

This paper deals with the PCB assembly time minimization problem that the PAP (pick-and-
placement) machine pickup the A-weighted group of ~N-components, loading, and place into the PCB
placement location. This problem considers the rotational turret velocity according to component
weight group and moving velocity of distance in two component placement locations in PCB. This
paper suggest heavy-weight component group first pick—and-place strategy that the feeder sequence
fit to the placement location Hamiltonean cycle sequence. This algorithm applies the quadratic
assignment problem (QAP) that considers feeder sequence and location sequence, and the linear
assignment problem (LAP) that considers only feeder sequence. The proposed algorithm shorten the
assembly time than IATMA for QAP, and same result as IATMA that shorten the assembly time than
ATMA.
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[. Introduction
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[I. Description and Related Works
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Fig. 2. P, assembly time problem

¢ Traveling Sequence : 1-2-3-4-5-6
¢ Component Placement Sequencing : 8-9-7-7-8-7
e Component Feeder Assignment : 3(7)-4(8)-5(9)
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7-7-8-7-8-9

7-7-8-7-8-9

(a) Light-weight first assignment (ATMA)
¢ Traveling Sequence : 1-2-3-4-5-6
¢ Component Placement Sequencing : 8-9-7-7-8-7
o Component Feeder Assignment @ 3(9)-4(8)-5(7)
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(b) Heavy—-weight first assignment GATMA)
Fig. 3. Solution of P, assembly time problem
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¢ Traveling Sequence : 2-3-4-5-6-1

¢ Component Placement Sequencing : 9-7-7-8-7-8
o Component Feeder Assignment : 3(9)-4(7)-5(@8)
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¢ Traveling Sequence
¢ Component Feeder Assignment :

ATMA
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(b) IATMAvs. HCFPA
Fig. 6. Solution of P, assembly time problem
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