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Abstract

Cryogenic cooling atmosphere in machining is usually accredited as clean cutting condition.
Works in literature are mostly focused on external implementation of cryogenic; thereby
not many studies are concerned in its internal application (i.e. through-tool). In this regard,
present study deals with quality characteristics such as cutting force, surface roughness
and specific cutting energy in internal cryogenic cooling assisted milling of hardened steel
vis-a-vis mathematical modeling and multiple attributes optimization by using response
surface methodology. Full factorial based design of experiment focusing on input variables
cutting speed, feed rate and cutting condition divulged 27 experimental runs. Analysis of
variance results showed that cutting condition prominently affects all responses which
reflect the criticality of choosing appropriate mode of cooling. Experimental outcomes
revealed that through-tool cryogenic cooling is better than dry and wet cooling technique.
Furthermore, the formulated mathematical relations are usable due to higher prediction
accuracies. A cutting speed of 26 m/min, feed rate of 58 mm/min and through-tool
cryogenic cooling have been found and verified as optimum levels for concurrent

minimization of quality characteristics.
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