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Abstract 

D-grade high carbon and high chromium AISI D2 tool steel is highly used in the manufacture of rolling 

die, deep drawing die and various cold forming dies due to characteristics of wear resistance and deep 

hardening. Machining of hardened tool steel is challenging task due to extreme hardness, high 

temperature and tool wear. The main objective of the present research work is to investigate the effects of 

the various end milling process parameters on the output responses like cutting force and surface 

roughness during machining of AISI D2 tool steel using AlCrN coated end mill tool. The response 

surface methodology (RSM) has been used to develop the empirical models of response characteristics. 

Cutting speed and width of cut have been identified as significant parameters for the prediction of cutting 

force. Feed rate, axial depth of cut and cutting speed have been identified as significant parameters for 

prediction of surface roughness. It has been found that feed rate exerts maximum effect in reduction of 

surface roughness followed by depth of cut and cutting speed. 

The response surface methodology has been utilized to optimise the various process parameters during 

machining of AISI D2 tool steel using AlCrN coated end mill tool. Optimisation of machining parameters 

has also carried out using Genetic Algorithm (GA) to obtain best surface quality and minimum cutting 

force. The predicted results from optimisation methods have been compared with experimental results 

and it has exhibited close correlations. 

This PhD Thesis would be useful for the die and mould making industries to predict various responses 

such as cutting force and surface roughness with respect to various input machining parameters during 

machining of hardened tool steel. It will also help to optimize input machining parameters to obtain 

required responses. 
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