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This study aims to provide a novel manufacturing system optimization policy
strengthening the energy efficiency of the system. We focused on the machining process. We built an
analytical energy consumption model for manufacturing equipment based on the correlations between
specific energy consumption (SEC) and material removal rate (MRR). We first measured electric energy

consumed at a machining center, wire-cut electric discharge machine, and material-handling
manipulator. Then, an experimental model to describe correlations between SEC and MRR was derived
from the measured data. We then investigated the impact of the manipulation task scheduling on the
energy efficiency and productivity of the whole manufacturing system through the experiments on a
real system. The results demonstrated that manipulation scheduling could enhance the energy
efficiency of the entire manufacturing system. It also indicated the importance of a linkage between
the planning phase and the execution phase.
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