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Abstract

The objective of the present work was to investigate the effects of the various WEDM process parameters
on the machining quality like cutting rate, material removal rate, kerf width, dimensional deviation and
surface roughness and to obtain the optimal sets of process parameters so that the quality of machined parts
can be optimized. The working ranges and levels of the WEDM process parameters are found using one
factor at a time approach. The response surface methodology as a design of experiment technique have
been utilised to investigate and optimize the various process parameters for different machining
characteristics of blanking die material with WEDM. The influence of six process parameters namely pulse
on time, pulse off time, spark gap set voltage, peak current, wire tension and wire feed rate have been
investigated on machining characteristics namely cutting rate, material removal rate (MRR), surface
roughness (SR), kerf width and dimensional deviation. The response surface methodology (RSM) in
conjunction with second order central composite rotatable design has been used to develop the empirical
models for response characteristics.

In present experimentation, quadratic model is suggested for all three responses. Analysis of Variance
(ANOVA) indicate that Ip, Ton, Toff, SV and WF are significant process parameters influencing the
cutting speed, material removal rate and surface roughness. While servo spark gap set voltage and wire feed
rate were highly significant parameters influencing the kerf width and dimensional deviation. Desirability
function has been used along with RSM for optimization of single and multi objective characteristics.
Optimal sets of parameters have been selected corresponding to maximum desirability value. The
confirmation tests are performed to validate the mathematical model and to confirm the optimal parametric
combinations developed by RSM desirability function, respectively. This PhD thesis will help in punch &
die making manufacturing firm to predict the optimum process parameters for getting optimum response.
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