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Abstract— AISI H13 Hot dies steel that is normally supplied 

in a solidified and tempered condition. Great machinability, 

better polish ability, it has a scoring rang of utilization in 

moulds, outlines for weight bites the dust, hydro framing 

apparatuses, these steel are arranged as hard to machine 

materials, gangs more noteworthy quality and strength are 

normally known not significant difficulties amid traditional 

and non-ordinary machining The Near dry electric release 

machining procedure is discovering the impact of machining 

parameter, for example, Release current, Pressure and 

Composition of gasses of AISI H13 instrument steel material. 

Utilizing oxygen blended nitrogen with refined soya bean oil 

as with inward flushing. Moreover, the signal-to-noise ratios 

associated with the observed values in the experiments were 

determined by which factor is most affected by the Responses 

of Material Removal Rate (MRR), Tool Wear Rate (TWR) 

and Surface Roughness (SR).Finding the outcome for MRR, 

TWR and SR discharge current was most influencing factor 

and then pressure of gases and the last was composition of 

gases. 
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I. INTRODUCTION 

This work is based upon the concept of near dry EDM, which 

is environmentally futuristic technique. Fig.1 Schematic of 

Near-dry EDM setup 

 
Fig. 1: Schematic of Near-dry EDM setup 

Near Dry EDM is a 'green' environment friendly EDM 

technique in which instead of dielectric oil, it generally 

utilizes liquid & air mixture as a dielectric medium.  It does 

not produce toxic fumes and health hazards. It is a process in 

which a mixture of gas and liquid is used as dielectric. A tube-

shaped tool is used and the dielectric at high speed is sprayed 

through the hole in the tool on the work piece surface, and 

with establishing electrical current between the tool and work 

piece, machining operations is conducted. Tao et al. studied 

near dry EDM milling as a finishing process. They added an 

electrical resistance to EDM power generator to enable to 

reduce the surface roughness. They investigated the effects of 

dielectric fluid, tool materials and pulse energy on MRR and 

SR. Fuji Ki et al. investigated the effects of electrode lead and 

tilt angles and dielectric fluid flow rate on MRR, TWR, and 

SR in near dry EDM milling process. They also developed a 

computational fluid dynamics (CFD) model to predict the 

dielectric fluid flow rate and compare with the information 

measured by experiments. Fuji Ki et al. [13] established a 

new gap control strategy for five-axis near-dry EDM milling. 

This new strategy is capable of retracting the electrode in its 

axial direction. Their results showed that MRR is increased 

30% by applying this strategy. In this investigation the MRR, 

TWR and SR of near-dry EDM process was compared with 

wet and dry EDM at three levels of discharge energy, and the 

effects of discharge energy on MRR, TWR and SR were 

investigated at these processes. Also, the quality of surface 

machined by near-dry EDM process was studied and 

compared with wet and dry EDM by SEM.        

II. LITERATURE REVIEW 

Gholipoor et. al. [2015] has introduced that the examination 

of close dry EDM contrasted and wet and dry EDM forms. In 

this study the close dry EDM process in contrasting and wet 

and dry EDM process in boring of SPK steel, the MRR, TWR 

and SR of wet, dry and close dry EDM process at three level 

of release vitality were analysed together and the 

trustworthiness of surfaces machined by wet, dry and close 

dry EDM procedure was concentrated on and looked at by 

filtering electron microscopy (SEM). Likewise, the impact of 

release vitality levels on MRR, TWR, SR and surface 

uprightness at these procedures was examined. MRR is 

expanded by upgrade of dis-charge vitality level in wet, dry 

and close dry EDM forms. More warm vitality affected by 

more electrical release vitality exchanged to whole separation 

prompts dissolving and vaporizing of more materials from 

work piece. 

 Yang et al. [2015] performed rapid close dry 

electrical release machining. In this study, a low-flux pump is 

used to supply deionized water at a controlled rate to the rapid 

air channel, which manages a fog dielectric to the machining 

procedure. Contrasted and dry EDM, the fast close dry EDM 

enhances the cooling limit and builds the dielectric quality of 

the dielectric. Moreover, terminal infusion flushing helped by 

side flushing of fast fog was utilized to lessen garbage 

testimony and enhance cooling limit. Relative processing 

tests of Ti6Al4V were led under the dry and close dry 



Experimental Investigation of Machining Parameters for Near Dry EDM Using Oxygen Blended Nitrogen with Mineral Oil of AISI H13 Steel 

 (IJSRD/Vol. 7/Issue 01/2019/056) 

 

 All rights reserved by www.ijsrd.com 217 

conditions utilizing the diverse flushing ways. The impacts of 

current, weight, bead size, cathode turn pace, and bead 

thickness on the material expulsion rate, surface 

unpleasantness, width of overcut in persistent machining and 

material evacuation weight, follow length, follow width in 

single heartbeat machining were concentrated on. 

 Huang et al. [2015] inspected the tribological 

assessment of contact-charged electrostatic shower oil as 

another close dry machining strategy. In this study, the 

charge-capacity, vulnerability, and wettability of charged oil 

beads under CCESL conditions were examined. The 

atomization and tribological properties of CCESL were 

contrasted and those of traditional insignificant amount oil 

(MQL) systems under different testing-conditions. The 

exploratory results propose that CCESL enhances 

tribological execution extensively and decreases grease 

utilization contrasted and ordinary MQL. What's more, XPS 

examination was utilized to research worn surfaces. The 

upgraded tribological execution of the new system is credited 

to the development of a greasing up layer containing an 

adsorption film and an oxide layer, which enhances the 

surface quality.  

III. OBJECTIVE OF THE STUDY 

The main objectives of our study are: 

1) Finding plausibility of machining AISI H13 Hot die steel 

utilizing oxygen blended nitrogen with refined soya bean 

oil.  

2) Study the impact of creation of dielectric liquid, 

discharge current, voltage and pressure of gasses on 

MRR, TWR and SR of H13 material. The chose 

machining parameter utilizing Taguchi plan approach 

examining the reactions MRR, TWR, and surface 

harshness. 

IV. METHODOLOGY 

Fig.2: Methodology of work 

V. EXPERIMENTATION SETUP 

Fig. 3: Photographic view of near dry EDM setup 

 The experimental work was performed on 

Sparkonix S35 MANUAL (MICROPROCESSOR) (Die 

sinking) with servo-head (consistent hole) and positive 

extremity for terminal was utilized to lead the investigation. 

Tests were led with positive extremity of anode.The machine 

consists of pump, valves, filters and drain. A well-designed 

dielectric system to give trouble free circulation of the 

dielectric to the work tank has been provided. A welded sheet 

metal tank is provided with the sheet metal cover placed near 

the machine tool. It consists of a 3 Phase, 415 Volts AC 

Monobloc Pump, Filter unit, Dielectric distributor consisting 

of a manifold with Flushing points at regular intervals 

suitable to flush out carbon particles throughout the job. It is 

connected to a 1 inch 'T' with a Flexible pipe, which is 

connected to main inlet pipe. The other end of 1 inch "T" is 

connected to 1 inch Gate valve for flow of the dielectric into 

the work tank. The pump is fixed on mild steel plate and 

placed on the top of the dielectric system. Operating the gate 

valves provided on the work tank can control the flushing 

pressure. Pressure gauge is provided to indicate the respective 

flushing pressure. A solenoid valve can also mount on the 

working tank and it serves for quick drain of the dielectric 

after the job is over. Pipeline for drain is provided from the 

working tank. The filters cartridges should be replaced after 

every 200-working hour of the machine to achieve the best 

results. Priming of the pump is to be done before the pump 

is put into operation.  

A. Tool design 

Photographic point of view of cu anode can be seen, As Cu 

electrode was utilized in light of its applications as a part of 

assembling commercial enterprises. In this work, Cu cathode 

of length 60mm and diameter 24.5mm with focused gap of 

diameter 5mm was utilized. 
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B. Tool material (Copper) 

 
Fig.4: Photographic view of Cu electrode 

 As it is seen from fig. 4 two fins of length 5mm and 

depth of 3mm are given. Primary rationale was to give lower 

surface temperature to a settled warmth exchange rate. Six 

slanted gaps of diameter 2mm at the base of tool was given to 

perform flushing activity. 

VI. RESULTS & DISCUSSIONS 

A. In this chapter facts about influences of MRR, TWR, and 

SR and finding the results which factors discharge Current 

(I), composition(C) and pressure (P) of gases, is most 

important with help of Taguchi method. The response table 

for MRR, TWR and SR are shown in Table 1 along with the 

input factors.  

 In this experiment nitrogen and oxygen was varied 

for three different concentrations such 

A- [O2] 2l [N2] 18l  

B- [O2] 5l [N2] 15l  

C- [O2]10l [N2] 10l  

Run 
Composition 

(L/min) 

Current 

(A) 
Pressure (Kg/cm2) 

MRR   

(mm3 /min) 

TWR 

(gm/min) 

 

SR 

(mm) 

1 A 4 4 2.2704 .0061 .0054 

2 A 8 6 10.7560 .0070 .0057 

3 A 12 8 30.982 .0216 .0067 

4 B 4 6 4.4770 .0007 .0052 

5 B 8 8 19.2470 .0055 .0055 

6 B 12 4 20.2760 .0140 .0071 

7 C 4 8 5.2650 .0026 .0051 

8 C 8 4 6.9010 .0223 .0061 

9 C 12 6 22.0280 .0053 .0070 

Table 1: Response table 

 It was observed that the outcome acquired for MRR 

which were prepared for “Larger is better sort case' on 

Minitab Software to check which element was most in charge 

of expansion in MRR. The Minitab programming computed 

the mean estimation of each of the 3 level keep running of 

examination furthermore ascertained the SN proportions.  

B. Impacts of information variables on MRR 

It was observed that for composition B, release current 12A 

and pressure of gasses 8kg/cm2 the SN proportion is most 

extreme, this might be on account of with the expansion in 

current MRR additionally increments as MRR is specifically 

corresponding to release present as said in Masahiro.ea tl 

(2009).Moreover it was observed that by expanding the 

pressure of gas focus MRR was expanded. Henceforth MRR 

is additionally specifically relative to pressure of gasses. 

Lastly, the proposed arrangement of gasses with [O2] 5l [N2] 

15l shows higher SN proportion which intended to be ideal 

quality for the MRR rate.  

Fig.5: Main effects plot for SN ratio for MRR. 

C. Impacts of information variables on TWR 

It was observed that for composition A, release current 12A 

and pressure of gasses 4kg/cm2 the SN proportion is least 

extreme. The proposed arrangement of gasses with [O2] 5l 

[N2] 15l shows higher SN proportion which intended to be 

ideal quality for the TWR rate. 
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Fig.6: Main effects plot for SN ratio for TWR. 

D. Impacts of information variables on SR 

Fig.7 shows primary impact plot for SN proportion for SR. 

As it was observed that for composition C, release current 

12A and pressure of gasses 8kg/cm2 the SN proportion is least 

extreme.  

Fig.7: Main effects plot for SN ratio for SR. 

VII. CONCLUSION 

In the present study on the impact of machining reactions are 

MRR, TWR and SR of the AISI H13 hot die steel utilizing 

dielectric medium as oxygen blended nitrogen   with refined 

soya bean mineral oil. The investigations were directed under 

different parameters setting of Discharge Current (I), 

Composition of gasses (A B C) and Pressure of gasses (P). L-

9 OA in view of Taguchi configuration was performed for 

Minitab programming was utilized for investigating the 

outcome and postulations reactions were approved 

tentatively. 

1) Finding the outcome for MRR, discharge current is most 

influencing factor and then pressure of gases and the last 

is composition of gases. MRR increased with the 

increase in discharge current and pressure of gases. The 

proposed arrangement of gasses with [O2] 5l [N2] 15l 

shows, intended to be ideal quality for the MRR rate. 

2) On account of Tool wear rate the most important factor 

is discharge current then pressure of gases and after that 

composition of gases. Moreover the proposed 

arrangement of gasses with [O2] 2l [N2] 18l and pressure 

of gases at 4kg/cm2 shows, intended to be ideal quality 

for the TWR rate. 

3) In the case of SR the most important factor is discharge 

current then pressure of gases and almost no effect of 

composition of gases. The proposed arrangement of 

gasses with [O2] 10l [N2] 10l and pressure of gases at 

4kg/cm2 shows, intended to be ideal quality for the SR 

rate. 

 Hence it was concluded that TWR and SR was 

improved with the increase in the current as by defined 

dielectric medium. 

VIII. FUTURE SCOPE 

1) Further examination might be taken in field of  Near Dry 

EDM using different work material and electrode 

material. 

2) Instead of blended oxygen and nitrogen gases, other 

blended gases can be used. 

3) Composition of gases can be changed for better results. 

4) Used Refined soya bean oil can be used as it works as 

waste management system. 

5) Aqua osmium florum can utilized as aerosol as it has 

logically demonstrated advantages and can be accessible 

effectively in the business sector.  

6) Better results can be acquired by changing or shifting the 

parameters, which may encourage alter the MRR and 

TWR.  

7) Other than MRR, TWR and SR, overcut can likewise be 

characterized. 
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