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Abstract-Lower production cycle time and higher energy &ficy have become a paramount requirement for
machining processes under global competition. Afdized method to assess multiple performance aalis (e.g.
production time, energy consumption) of machinelstofor comparable analysis of production data is
indispensable given the increasing scrutiny of mesturing systems. A novel energy consumption mddeled

on Generalized Stochastic Petri Nets is proposddaamanalysis method is also presented. Furthertherenodel
was successfully applied to a turning machine tdble main trend of energy consumption and otheatedl
indicators of studied machine tool are then congbaard the optimal parameters for energy efficiency
discussed under various cutting parameters anereiift production plans.
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1 Introduction

Global warming concerns and other factors havela@ted the attention to environmental
aspects and are in turn exerting pressure on caegptmdo their part. In addition, the increasing
energy, raw material prices and regulative incestiof carbon emission reduction are issues
affecting manufacturing enterprises. Energy efficie remains one of the major issues in the
machining domain. Rapid and flexible machine tookrgy modeling in a distributed and
collaborative machining environment emerges asva mesearch aréa Therefore, apart from
traditional economical production aims (e.g. ctiste, quality), enterprises are also focusing on
environmental driven objecti®s Manufacturing plays an important role in achigvin
environmental sustainability. Manufacturing genesabver 60% of annual nonhazardous waste
and more than one-third of all energy consumedtiibated to industrial u$&",

A prerequisite to improving the energy utilizatisrnthe establishment of effective models for
guantification of energy consumption. Gutowski mepd a thermodynamic framework to
characterize the material and energy resources insegnufacturing processgsLi and Kara
presented an empirical model based on power measate under various cutting conditions and
also provided a reliable prediction of energy comgtio®”.. Zein et al. proposed an axiomatic
approach based functional requirements model fpraring energy efficiency of machine tols
Lv and colleagues defined a set of fundamentalanetiand proposed therblig theoretical power
models for calculating the energy supply of machitumls using machining process
parametef$?. Apart from the energy models using different tieéioal bases, the literature also
offers specific models for individual machining pesses. Behrendt al. divided the machine
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