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Placement Time Optimization of Chip Mounter System
by Genetic Algorithms )
(Application to Parts Feeder Distribution Problem)

Takashi MIYAJIMA**, Masayuki NAKAMURA,
Mitsuyuki KOBAYASHI and Takashi KOSUGI

** Industrial Research Institute of Nagano Prefecture,
1-18-1 Wakasato, Nagano-shi, Nagano, 380-0928 Japan

This paper presents a placement time optimization method of chip mounter system. Placement
time changes greatly by the performance of the chip mounter and the configuration of the system.
The problem is how to distribute parts and parts feeders to each chip mounter. We propose a
distributing method using GA which can be applicable to the various systems. Several numerical
experiments about some systems composed of more than one chip mounter with different perfor-
mance were done. It was confirmed that our proposed method had validity more than conventional
method through the results of numerical experiment. Furthermore, practical examples to the
produced utility system are shown.
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Fig.2 Simulation model ofa chip mounter (Type 2)
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Table 1 Scale of simulation model

Number of Mounters 3

Number of Parts 96

Number of Parts Types 12 (A~L)

Number of Parts Feeders| 16 (A-3,B-2,C-2,D~L-1)

Number of Feeding Units 30

Number of Intake Units 6

Table 2 Number of mountable parts
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Fig.4 Chromosome model (Phenotype)

Table 4 Parameters of GA on simulation

Popuration size 50
hromosome length 16420

Selection strategy |Roulette ,Elite preserving

Generation gap 0.8
Crossover rate 0.95
Mutation rate 0.03
Generation 500
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Table 5 Average fitness [W] of 30 trials (ax=0)

Type 1 Type 2
Optimization by GA 1199.0 1198.4
Design Index Value 1313.3 1261.4
(Single Machine) 3939.9 3784.3

Table 6 Average fitness [W] of 30 trials (a=0.5)

Type 1 Type 2
Optimization by GA 974.3 976.2
Design Index Value 1074.5 1032.1
(Single Machine) 3939.9 3784.3
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Table 7 Apphied PCB type
. PCB1|PCB2|PCB 3} PCB 4
Number of Parts 96 96 251 | 640
Number of Parts Types 12 12 27 46
Number of Parts Feeders| 16 16 32 51

Table 8 Performance ratio of applied Chip Mounters

Mounter X | Mounter Y | Mounter Z
PCB 1 0.85 1.00 2.62
PCB 2 0.85 1.00 2.59
PCB 3 0.88 1.00 2.02
PCB 4 1.00 0.98 2.07

Table 9 Applied sysytem composition

Applied systems PCB Type
Case 1 [ 3 Mounters X : Y : Z PCB 1
Case 2 | 3 Mounters X :Y :Z PCB 2
Case 3| 2 Mounters Y : Y PCB 3
Case 4 | 2 Mounters X : Y PCB 3
Case 5| 3 Mounters X : X : X PCB 3
Case 6 | 3 Mounters X : Y : Z PCB 3
Case 7| 3 Mounters X :Y :Z PCB 4
Case 8 4 Mounters Z : Z :Z : Z PCB 4
Case 9| 4 Mounters X : X :Y : Z PCB 4
Table 10 Results of application
Design index| Calculation Line balance
value [sec] [sec] [sec]
ase 1 15.2 11 (72.4%) 1 (9.1%)
Case 2 15.2 11 (72.4%) 1.(9.1%)
Case 3 74.5 46 (61.7%) 1(2.2%)
Case 4 61.3 54 (88.1%) 0 (0.0%)
Case 5 43.7 42 (96.1%) 1 (2.4%)
Case 6 56.6 53 (93.6%) 5 (9.4%)
Case 7 137.7 128 (93.0%) 1.(0.8%)
Case 8 178.8 140 (78.3%) 4 (2.9%)
Case 9 98.2 97 (98.6%) 4 (4.1%)
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Fig.9 Fitness[W]— Performance magnification
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