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Abstract ;
Continuous growth of the manufacturing sector is resulting in to higher energy demand due to which the manufacturing costs

and greenhouse gas emissions are also increasing. Beside reduction in energy consumption; improvement in energy efficiency,
power factor and reducgion in cutting lemperatures are also vital Lo ensure better sustainability of the machining sector. This
work evaluates the trade-offs between energy, heat generation and cutting quality during milling of medium carbon steel (EN8)
alloy steel. The effects ol inpul process paramclers viz. spindle speed, (ced rate, axial depth of cut, radial depth of cut and
(ool helix angle has been studied on the energy consumplion. energy elficiency, power factor, cutting temperatures, surface
roughness response parameters. The inclusion of helix angle as an input factor and, using energy efficiency and power factor
as output parameters are the major hi ghlights of this work. The machining experiments were conducted using response surface
methodology for design of experiments. The multi objective oplimization was carried out by using desirability approach, for
three different groups of response variables considering the different importance of energy consumption, cutting lemperatures
and surface roughness, under different manulacturing circumstances. The predictability of the multiple regression approach
was found to be more than 90% for all the responses which highlights model significance. The direct and interaction effect
were studied and discussed in details for all the responses. The values of the composite desirability achieved in all the three
types of optimization problems were on higher side (0.813, 1 and 0.794). The resulls of the optimization were confirmed by
conducting the experiments the optimized setlings. The percentage error between experimental and RSM predicted resull was
found to be within acceptable limits. This study can be helpful for reducing the energy consumption and cutling temperature
without compromising on surface roughness, in the machining of medium carbon steel.
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