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Experimental Study and Optimization of Electric Discharge Machining of Al 7075 alloy
Gary-using the Taguchi Method

M. Amiri M.Sc., Mechanical and Aerospace Engineering,Maléisletar University of
Technology Department, Iran
Sh. Y oussfi Associate Professor, Mechanical and Aerospace Eagig,Malek-e-Ashtar

University of Technology Department, Iran

Abstract

In this paper, the accuracy of AL7075 electricaictiarge machining was investigated. The experirtienta
based on Statistical Design of Experiment methagloleas conducted by selecting five process inmakiding
Peak current, Off-time period, Voltage, Discharigegetand Polarity with the aim of studying four owt which
are Surface roughness, Material removal rate, ©weand also, Wear of the tool. The purpose ofrésgarch is
access to a final machining part with a desirabtéase quality along with the minimum possible @#in from
nominal tolerances under different parametric 1sgéti The results indicate that the machining quality is
functionalized directly through the inputs. Intdnegly, the figures related to tool wear is consalde lower
than initial expectation of Aluminum EDM. Selectiof machining polarity did not have priority on efede
wear here however; other responses were dramgtieffitcted by this factor. Between all of the eagbt
parameters in the process, the most influentialwag peak current in so far to have a machining wigher
accuracy and quality, its relevant level must bptlkat least as much as possible whereas, in tlsis, ¢his
selection will lead to a condition with a smalleaterial removal rate. Accordance to Grey Relatigxralysis, a
simultaneous calculation performed on the four eesps: wear rate , material removing rate, ovearut
Surface roughness and the parametric treatmenarfoacceptable machining in terms of quality andefim
suggested as | = 8A,,d=5Qus, To = 5us, V =40v and P = 0. It should be noted that @nlihsis of relative
degrees of gray as the primary and secondary datiwei index optimization, by selecting this paraengthe
overall performance is improved by about 20%

Keywords. Tool wear- Material removal rate- Aluminum electlischarge machining- Surface accuracy.
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' Surface integrity

2 Mild steel

13 Surrounding body

1 pulse on/off time

!5 pulse duration

16 Material RemovaRate (MRR)
" Electrode wear Rate (EWR)
18 Overcut
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! Material removing

2 Discharging sparks

% Current intensity

* Discharge time

® Duty factor

® Interval time

" Duty cycle

® Tool wear

° Volumetric relative wear
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2 Discharge voltage
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Cutting

Level | Max-
parameter Level 1 |Level 2 .

3 min

Peak current  [-V#0Vs | -\VAY  [-V30A | ¥
Polarity SVAEA |-V YRR - (Al
Pulse off-time SYAY O [FYYARE -avad | e
Pulse on-time |-\s0Y* | -\V0 Y. v Ff

Source SS |DF | MS F- P- |[PCR
ratio | value
I YY) Y WA s | ooxe- [ oy
Ton VEEY Y| ovyo SN oeaYe [ ayy
Tort W |y Y | <fV | - 08\ [ A-F
P A T B 7 6 P £ IR 2 22 IR 4
Error [ yev oy | v [ ey
Total | yagyy | VY

SS: sum of square; DF: degree of freedom; MS:
mean square; PCR: percentage contribution ratio
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Source SS | DF MS F- P- | PCR

ratio | value
I VY19 Y| OAVYe | F08 | eeva | YLAY
Ton YASVE [ Y [ VearY | 00Y | -eYE | YOX)
Tofr .Yy Y| OfOvE | Y VY| Y | VeAl
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SS: sum of square; DF: degree of freedom; MS:
mean square; PCR: percentage contribution ratio
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