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Table 1. Design scheme of process parameters and their levels
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Table 2. Properties of Nano powders
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Fig. 1. Experimental setup and equipment
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Fig. 2. Schematic of experimental setup
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Table 3. Experimental and machining parameters
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Table 4. Design of experimental matrix and results
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Fig. 4. The mean value of MRR in conventional EDM and ultrasonic
assisted EDM and nano-powder
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Table 5. Analysis of variance for material removal rate (MRR)
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Fig. 3. Material removal rate vs current and pulse on time for three
Nanopowders at concentration of 3g/L
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Table 6. Analysis of variance for surface roughness
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Fig. 5. Voltage vs time, I=13.4 Aand T =40 psec

on

a) EDM b) Ultrasonic assisted EDM
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Fig. 8. Microscopic images with 160X of samples, and 7, = 40 psec,
I=5.6 A

a) EDM, b) Ultrasonic assisted EDM and c) Ultrasonic assisted EDM
and the use of ALLO, Nanopowder at concentration 3 g /L.
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Fig. 6. Surface roughness vs current and pulse on time for three
Nanopowders at concentration of 3g/L
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Fig. 7. The mean value of surface roughness in conventional EDM and
with ultrasonic assisted EDM
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at concentration of 3 g /L
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Fig. 11. The mean value of tool wear rate in conventional EDM and
ultrasonic assisted EDM and Nanopowder
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