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Control System Design with Coupled Analysis Simulation
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Ordinary mechanical system development has been carried out separately for structural design and control system design.
Under this approach, it had been difficult to predict the interaction characteristics of machinery, which result from vibration,
etc. This had been the main factor that had required a long period of time to adjust machinery conditions at the installation
site. To improve this situation we tried to estimate the precise behavior of the design system in which the structural elasticity
is considered in the control system design. In this paper, we report the advantage of this coupled analysis where the structural
design and the control system design spiral can be progressed on the desktop. An example of this analysis method applied to a
stacker crane system is introduced.
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Fig. 2 Overview of the coupled analysis
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Fig. 1 Comparison of system development process
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Fig. 3 Estimation model of the coupled analysis
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Fig. 4 Schematic diagram of stacker crane development
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Fig. 5 Vibration simulation of stacker crane during travelling
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Table 1 Improvement of vibration reduction with coupled analysis
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Table 2 Life span estimation with coupled analysis
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