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Article Information Abstract
Original Research Paper In recent years, the addition of the various nanoparticles in dielectric of EDM process has been considered in
Received: 15 March 2020 order to improve the material removal rate (MRR) and surface roughness. In this regard, the effects of the

First Decision: 25 April 2020

Accepted: 23 August 2020 addition of metal oxide nanoparticles including Cu, Al, Al,Os, C, Si, SiC, Gr and W, in different dielectric

such as deionized water, kerosene, mineral oil and silicon oil, are surveyed. The results illustrate that the

Keywords: parameters such as the density, particle size, particle concentration and electrical and thermal conductivity of
EDM process the nanoparticles can be affected on the process performance. ZnO is one of metal oxides which has high
ZnO nanoparticle thermal and electrical conductivity so that it can improve the performance of EDM process. In this paper, the
MRR effects of the mass concentration of ZnO particle per liter (1 to 4 gr/liter)in dielectric of EDM process and the
Surface roughness variation of peak current (between 6A to 24 A) on MRR and surface roughness in AISI 1045 <AlISI 4140,

AISI D3 steels are investigated. The studies are done in two classifications that are including the rough and
the finish machining. In rough machining, the results illustrate that the mass concentration 4 gr/liter of ZnO
nanoparticle mass increase the MRR values up to %10, %50 and %40, in AISI1045, AISI4140 and AISID3,
respectively. Although, these changes are directly related to the thermal conductivity of these steels, they are
not related to density. In finish machining (with the peak current 6A), the results are shown that the surface
roughness in finishing in the AISI 4140 and AISI D3 was significantly improved, but the improvement of
AISI 1045 is just %10.
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Table 1 The chemical composition analysis of steels

dalad s> C Mn Mo Cr Si P

AISI1045 0/46  0/72 - - - 0/03

AISI4140 039 07 02 08 - -
AISI D3 0/47 031 - 116  0/26 -

oS adss oo ialesl yiws B S8
Fig. 5 The experimental setup- EDM machine
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Fig. 6 The closed loop is made for EDM process
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Fig. 7 The machined samples by EDM process
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