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Abstract

The wire electrical discharge machining is one kind
of unconventional machining method, especially suitable
for the processing of materials with the high hardness
and high strength. In this study, we apply the Taguchi
method to combine with gray correlation analysis to
establish a set of best methods for multiple quality
analysis. Moreover, we obtain the prediction equation of
the target value and the best combinations of processing
parameters through Response Surface Methodology.
Finally, we verify the practicability and correctness of
this algorithm. The main purpose of this experiment is to
construct a calculation model and the approach of
processing optimization. That can save time and cost,
and satisfy objectively multi-characteristics of materials.
The experiment tool is SKD11 steel with 60mm in the
thickness of the work piece and 0.25mm in the diameter
of wire electrode. The electrical discharge machining
parameters are discharge time, current off-time, thread
tension and flushing velocity respectively. First of all, we
find out the optimal parameter levels for individual
quality characteristics of the drum-shaped error, surface
roughness and processing speed via Taguchi method.
Then, we applied gray correlation lanalysis to resolve
the conflict of various quality characteristics. Finally, we
establish model structure and verify it by combining
response surface methodology with optimization
techniques.

Keywords © Taguchi methods, grey relational analysis,
wire electrical discharge machining



