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Abstract

This paper presents modal analysis and mean conveying velocity (M.C.V.) control of bowl parts feeder
activated by piezoactuators. Bow! parts feeders are being widely used in many industry fields for automatic
assembly line. In general, the electromagnet has been and being used as exciting actuator of these vibratory
bowl feeders. However, because of complexity of its mechanism and limited capability of the electromagnet
actuator, there exist various impending problems such as severe noise, nonlinear motion of parts, passive
characteristics and so forth. As one of solutions for these problems, piezoelectric actuators as new actuating
technology have been proposed recently to excite the bowl parts feeder. In this paper, modal analysis of the -
proposed model has been performed to examine the modal characteristics of the model by using commercial
FEM software and modeling with respects to MCV is constructed. Finally, MCV of the parts is to be
controlled to track the desired one with PID controller.
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Fig. 1 The photograph of the proposed bow! parts feeder
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Fig. 2 The mesh generation of the model
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Table 1 Modal frequencies of the bowl parts feeder

unit : Hz
Method ]
Mode F.EM. Experiment

1 Mode 176.811 179.9
2" Mode 327.809 -
3" Mode 337.219 -
4™ Mode 596.374 576.40
5" Mode 747.951 74735
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Fig. 4 Comparison of mode shapes between simulated and measured results
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Fig. 5 Basic model of motion of the part
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