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Optimal Design Approach for Suction Nozzles with Numerical Calculation and Visualization Techniques under High-Speed Airflow in
Minute Spaces
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Abstract

Quality assurance in placement requires stable picking position in the Chip Mounter. Conventional methods for the stable
picking process have been to develop design according to high-speed movies of the picking process as an empirical approach.
Quantitative lift force for the chip is required to optimize picking process design in the initial design phase. Occurrence of high-speed
suction stream in minute space makes it difficult to analysis and measure at the end of the picking nozzle. This paper describes
analysis of high-speed streams in minute spaces with both numerical calculation and visualization methods.
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Fig. 1 Chip mounter
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Fig. 2 Nozzle and inlet pressure response
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Fig. 3 Configuration of PIV measuring system
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Fig. 4 Stream velocity response measured by PIV
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Fig. 5 Velocity contours around end of nozzle by PIV
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Fig. 7 Stream velocity response calculated by CFD

crDOOOO00ODOOO0OObDbOOobDoboogorPivODO
goboobobooobobobooboobooboboobe
msU1000o0goooodooooobobooogn
gbooooooobooboboboooboooboon

goooboboooocecrbboborPivOoooono2s00
gbooboobooobooboboobooboboboo
gocrDOCO0OODOODOODOOOODOODOD
goopPivOoOoooooOoooooobooooooboooboog
Pivboobooboogbobooboboobobogn
oboooooooooboooboobobo

goooboooamsbOoooPivOOOOOoOOO
gbooboobooobooboboobooboboboo
goooboooboopPivObocecrOOonooooonDo
oooooooosgm

08l OOO0OO0OO0OOOO0OOOOOOO0O0OO0O

Fig. 8 Comparison of velocity contours around end of nozzle
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Fig. 9 Comparison of calculation result
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Fig. 10 Pressure contours on top surface of 0603 chip (C,=0.33)
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Fig. 11 Pressure contours in section of 0603 nozzle and suction force
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