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Investigation and study the effect of the gas type and pressure on the
performance of near dry electrical discharge machining
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ABSTRACT

The use of the cutting fluids in the machining processes were removed or reduced due to the environmental and economic problems. One of
the machining processes that require the high levels of security and economic problems is electrical discharge machining process. So,
nowadays the dry and near dry electrical discharge machining process has been considered. In this paper, the effect of the gas type and
pressure has been studied in near dry electrical discharge machining. Three gases (compressed air, argon, Co2) and three gas pressures as
the parameters are considered in this study and their effects on material removal rates, tool wear and workpiece surface roughness are
investigated. The results showed that the compressed air has higher material removal rate and tool wear rate due to the higher dielectric
coefficient and electrical resistance in the low gas pressure. By increasing gas pressure, tools wear and material removal rate are reduced.
Also, the argon has the highest level of workpiece surface roughness because the arc phenomenon increases the surface roughness of the
workpiece.

Keywords: Electrical Discharge Machining, Material Removal Rate, Tool Wear Rate, Surface Roughness.
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1. Material Removal Rate(MRR)
2. Tool Wear Rate(TWR)
3. Surface Roughness(SR)
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4. Electrical Resistivity
5. viscosity
6. Plasma Channel

1. Arc
2. Sartorius
3. Mahr Marsurf PS1

CAMMT (yusl »aiS = Vlio ac gozmo aolioas Y ojlaid 10 095 A YAE WLT ()30 Suilke Hwine Yy



U 9 s ) U9 Sd

-_iu"i;Mﬁiéﬂﬂléﬁlﬂ\s)uoyﬁla&j)éa)ﬂm»jlf)wgbi)ﬂA.vJUowguw))._n

(15A)S 20 adss b Sad

50
Do |
3
= 0 |
L
£
~
©o
E 20
10 s s
1 15 2
(ban;15" L3

Sl Gl €5 oy Jloges & S5

Thw 525 -T-Y

S SorSIl aclss w0 Saskd mlaws (505 50 o5 hYs 5 (S
oilojl ulyd a5 (b ol ST (s oy vy il oo g0
iy a8l SRelS (gl eoly 5 05h ST enny (1iSTy 4t
S Olire Syl oy (Ral8 s a 03,8800 50 il (oo (il e
b plr Sad s el e €02 5 )] B 4 Co e
5T oty alS 5 Ledly JUS 2y 555 Josey CO2 55 L 5, =50
§ IS 5o sl 55T 515 5 00,8808 4y o (55 haw kS o
el 0o ooly ioles Calisee jLad g 518 L oo ()5 iile mlaw (55

BAK, =S ks by o

=

N
2

u~70—

~

(WMzdaw (5525

1 Ls 2
(ban);i5° L=
. (15A) S, st akss by ns
R 45 T+
)
3
X
g 4 — o328l
7 w55
e CO2
35
1 L5 2
(ban;5" L2
. (10A)S 2SI adsa ol onds
a—_ 4
35 n
3
30 <
g N
=
< 25
2
1 15 2
(bany;l5° L:¢

askad s (6 5 (oy 093 P USSR

ey

(15A)S, 25U alss ol > Sad

120
- 100
RV
= 80
& 60
9
=
E 40
.
co
E 20
0 :

(ban;5" L8

TR SR BT A G S

3l Ghales 5 —Y-¥

adly Gl ) blo (Lo colisS Jlasl oll b5 4 6515 0
Sedion Sl Gimle ualS T blite 5 g )lopesly ials cely o
5 Slopeoly Sllee o Wl 5 b slaad> mils L oo, udlen
4 C02 ol adly il38l 55 o1 Il Giale &5 «gylo o0l &5 il
G o 0551 5 st gl Ledly JUS g JS bl
ool gy S ol s azgi L CO2 4 65,1 515 (SO Sl adss ()b,
Dioles 55 a5 010 0ezs ST T 10 0 jee Lol il 2133l ol (g,ls 5
Oz el a8l o138l 00,88 Tgp 4y s (6,05 iz D jso 4 0l
wjsSamy 009 LI Sde a5, 55 G el s bz al il L
Glopoaly 5 as anils g i Lawdly JUI 55 505 lon ay s 3L
bl ool i Il Glole a0 g edgr yidn e a4y Sod (]
s 4 Gl e g adss 650 5l maw 4w e e 58 SLas el
50 JSs el 4l palS Il Giale Ledly JUK (g lauly o8, cons
el ooy ioled 1) alizes S8 )Lad g g95 50 0l Giole

BAS, 2SI ass ol > Sad

15
i)
3 ot
= 14
£
£ “
3 S|
E

0 R .

1 15 2
(barys Lué

- (10A)S, 2SI ass b > Sad
Yo |
3
3
;: 0l o
£ -\a\‘
e
eo
E st

0 R R )

1 15 2
(baryls" L8

CAMMT yuil piiS ¥lio acgomo anlio 3y A ¥ oolaid 10 093 AYAE GbT e Sulko i



Oed 9w (13 ) Y9I A dosi 550 ISl Al (5 )5 asiile 3iaTrd 3 pSlec y9 B HLikS 9 g9i il Anllos 9 w2

S 5 domid £

S adss g 5l jo 58 jlad 5 go5 anlllas 4y ol> 3o (o

che 62 9 )l Gl wg ool 25 Glie sy p Boe b Sidaess

5 00,28l5a 581 S8 £ ¥ 5l jslaie pay cewl ool asls y Saslad

alol> zls cosl oals a3 )3 S ¥ N/ O 58 L ¥ uen 9 CO2

48 320 o las

Db 55,1 51 5L CO2 4 CO2 5 5YL o5 ,dlen (g ls ool 755 -
el YL CO2 (5,10 ooty 5 lyme 518 jLad (01381 L ciomen

5 C02 5l eS0T 5 5l solinal Cll o il Giale 55 olpe -Y
a2 5 Il Ghale 25556 )Lad [l L adl g Isa 5l 5eS CO2
e S Il iz g (S SUl Al Ly Sud Sl e

Sy 0028l eSSl ey Jds 4 ol (oSl adss Das o Y
s by Sad Gl Lo jls (55,1 5 €02 & s (554 o
€02 Luwg Leudly JUIS e g)luly dodoay 5B Las o (Sl
bge (Rl mhe CoiS g 0ad S ST esy

&lp -0

[1] L Besliu, H. P. Schulze, M. Coteata, D. Amarandei, Study on the dry
electrical ~discharge machining, International Journal Material
Forming ,Vol. 3 ,pp.1107-1110, 2010.

[2] C. C. Kao, J. Tao, A. ]. Shih, Near dry electrical discharge machining,
International Journal of Machine Tools & Manufacture, Vol. 47,pp. 2273-
2281, 2007.

[3] R. Roth, F. Kuster, K. Wegener, Influence of oxidizing gas on the stability
of dry electrical discharge machining process, Procedia CIRP, Vol. 6, pp.
338-343, 2013.

[4] G. Skrabalak, ]. Kozak, M. Zybura, Optimization of dry EDM milling process,
Procedia CIRP, Vol. 6, pp. 332 - 337,2013.

[5] A. Gholipoor, H. Baseri, M. Shakeri, Experimental investigation of near dry
EDM process, Modares Mechanical Engineering, Vol. 99, No. 9, pp. 9-99,
9999, 2013. (In Persian)

[6] A. K. Vijh, IEEE Trans, EI-12, 313, 1997.

[7]1 K. P. Brand, IEEE Trans, EI-17, 451, 1982.

[8] B. A. Vedensky, B. M. Vul, Encyclopedia Dictionary in Physics, Soviet
Encyclopedia Publishing House, vol. 4,1965.

[9] C. L. Yaws, Handbook of Transport Property Data: Viscosity,Thermal
Conductivity, and Diffusion Coefficients of Liquids and Gases, Gulf
Publishing Company, 1995.

CAMMT (sl 5iif =:Mlio ac gazo dobio sus A oplad 10 093 MFAE GbT oo Silse w o vEE



