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Abstract: The wide use of machining processes has imposed a large pressure on environment due to
energy consumption and related carbon emissions. The total power required in machining include
power consumed by the machine before it starts cutting and power consumed to remove material
from workpiece. Accurate prediction of energy consumption in machining is the basis for energy
reduction. This paper investigates the prediction accuracy of the material removal power in turning
processes, which could vary a lot due to different methods used for prediction. Three methods,
namely the specific energy based method, cutting force based method and exponential function based
method are considered together with model coefficients obtained from literatures and experiments.
The methods have been applied to a cylindrical turning of three types of workpiece materials (carbon
steel, aluminum and ductile iron). Methods with model coefficients obtained from experiments could
achieve a higher prediction accuracy than those from literatures, which can be explained by the
inability of the coefficients from literatures to match the specific machining conditions. When the
coefficients are obtained from literatures, the prediction accuracy is largely dependent on the sources
of coefficients and there is no definitive dominance of one approach over another. With model
coefficients from experiments, the cutting force based model achieves the best accuracy, followed by
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