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Vibration Analysis for a Feeding Unit of Vision Inspection System of
Precision Screws
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Abstract

Recent trends for the miniaturization and weight reduction of portable electronic parts have driven uses of subminiature
components. Assembly of the miniaturized components requires subminiature screws of which pitch sizes are micrometer
scale. To produce such subminiature screws with high precision threads, not only a precision forming technology but also
a high-precision measurement technology is required. The present study covers the development of a vision inspection system
for precision screws for the automatic measurement of subminiature screws with high speed and reliability. In this study,
the feeding unit that transfers the subminiature screws to the inspection unit is investigated through finite element(FE)
analysis. The vibration characteristics of the feeding unit are predicted through FE analyses, from which we can determine
whether the subminiature screw can be stably fed into the inspection unit or not. The effects of several design parameters

on the vibration characteristics are also discussed.
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Fig. 1 Configuration of the vision-inspection system
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Fig. 2 Linear feeding unit for precision screws
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Fig. 3 Configuration of the linear feeder

Table 1. Material properties for modal analysis

Part Material MEOLa(Sé‘;a) P‘gi’(’)"s ]a)f;;ﬁg
Base/Mass SS41 205 0.30 7850
Guide SUS304 197 0.31 8000
M/t block AC4B 71 0.33 2950
Leaf spring SK5 202 0.28 7830
Absorber Rubber 0.003 0.49 1090
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Table 2. Results of the modal analysis

Mode Natural frequency (Hz)
1 151.61
2 376.84
3 394.21
4 625.73

/

(a) Mode 1 (b) Mode 2

\

(c) Mode 3 (d) Mode 4

Fig. 4 Vibration mode shapes for the linear feeder
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Fig. 6 The measured results of the FFT analysis
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