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ABSTRACT

1. Topic Overview:
The project focuses on Electric Discharge Machining (EDM) of a hybrid metal matrix composite
(HMMC) — specifically Al7075 reinforced with 8% SiC and 4% BN — fabricated using

electromagnetic stir casting.

2. Relevance:

The study is highly relevant for aerospace, automotive, and defense applications, where high-strength
and lightweight materials are critical. The composite’s enhanced mechanical and thermal properties
make traditional machining methods ineffective — thus, EDM is a logical choice.

3. Methodology:
e Material: A17075 + 8% SiC + 4% BN
e Fabrication Method: Electromagnetic stir casting
e Machining Method: EDM with copper electrode (12 mm diameter), using EDM oil
e Design of Experiments: Taguchi L9 orthogonal array
e Process Parameters: Current, pulse-on time, pulse-off time, electrode gap
e Analysis Tool: ANOVA + Regression modeling + Contour plots

4. Key Results:
e Maximum MRR (Material Removal Rate): 0.0432 g/min
e  Maximum TWR (Tool Wear Rate): 0.0066 g/min
e Most Influential parameter is pulse-on-time which contributes 46.55% to MRR and 55.58% to
TWR. Minor influence is electrode gap and pulse-off-time.

The optimal parameter combination for achieving high MRR and low TRR is
e Current: 20 A;
e Pulse-on time: 300 Es;

Pulse-off time: 50 Bs; and

Electrode gap: 0.1 mm.

5. Conclusions:
EDM is effective for machining A17075-SiC-BN composites
Multi-objective optimization is crucial for balancing material removal and tool wear.
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