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ARTICLE INFORMATION ABSTRACT

Electrolyte type, due to the nature of its constituent ions, affects the reaction rate, the uniformity of the
electric field and formation of the external layer on the workpiece surface in the machining area during
the electrochemical machining process, as well as causing different dissolution behaviors of the
workpiece to be created. Therefore, in this study the effect of sodium chloride, sodium nitrate,
potassium chloride and hydrochloric acid electrolytes with different currents on the electrochemical
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Efg’t‘:':%::dhse:mical machining machining characteristics of stainless steel 304, including material removal rate, side gap and surface
Electrolyte roughness, has been investigated. The results showed that the formation of passive layer during the
material removal rate machining with sodium nitrate electrolyte reduces the material removal rate and side gap compared with
side gap sodium chloride and potassium chloride electrolytes. According to the experimental results the surface

surface roughness roughness in the sodium chloride and potassium chloride electrolytes is decreased by increasing the

machining current, but increases in the sodium nitrate electrolyte. Also, the material removal rate is
slightly increased and side gap increases with sodium chloride, sodium nitrate and potassium chloride
when combined with hydrochloric acid. On the other hand, the surface roughness is reduced in
combined sodium chloride and potassium chloride electrolytes, but increases in the combined sodium
nitrate electrolyte.
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Table 3 Physical properties of copper tool
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Fig. 1 Machined workpieces in experiments
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Fig.2 (a) Copper tool befre coating (b) Copper tool after
coating
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Table 4 Characteristics of the used electrolytes in experiments [12,13]
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Fig. 5 Material removal rate variations to the change of current
in sodium chloride, sodium nitrate and potassium chloride
electrolytes at the concentration of 1 Molarity
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Table 5 Conditions and parameters set in experiments

e ) b )

10 Y% sk 1

35,4555 A by ol 2
3+05 L/min CdomSI b 5 3
0.5+0.02 bar Codg Sl ey L 4
26+1 °C g xSl sleo 5

0.3 mm adgl goulas S 6

5 Min Gk loy e 7
NaCl,NaNOs,KCl, HCl - dgySIl G 8
01+1,1 M g pSIl bale 9

Sl b e Dyt Sy mSIL (6ile o ail e dg 2SI
5 O3S S5 JalSs B0 (4) 5 (3) slaaasTy ubol p 555ntle >
maskd mlas (59, (5) LSl b llas (gt aY) (ySs, Y JoSis
5 SlSibe by ol plealy el csly gaoge ul gl e SIS

[2¢14] 55,5 (o s loy 00lp F 5 ualS Ao

2H,0 > Oy + 4H* +4e Sl Loy, (3)
40H™ = Oy + 2H,0 +4e 63k e 0 (4)
Me + nH,0 — MeOn + 2nH* + ne~ (5)

LIS &5 ey kS 5 o 0I5 slacdg iSU L o )lSetle o Lol
WY RSP pae 5 (ST I Wl pae cla s IS 5]
b el yol cpl g ol go atnton 650000 Hlyr Dol Glealy (ds,
e Sl Cg i8I @ o lacodg 2SIl ol 6, Sile 250 (0
2A04] o5 e (6) ol b e
MRRg = n= (6)
F ool ey 2. (0) ol oy A ) oy o051 (6) ey o5
il oo 6, 8ile (b, o leail, 77 9 (96500K) (ol b ol
Sl 00lp F 5 oo 45 00,5 e canlive 6 9D (sla IS 5l puizen
Lilrd 0 (55 5 (Al pealy IS 5 o IS sle el 28U o
Ol 8551 g5 (oo 1y ol cnl Jdooiins Sus5 pa 4 0Ly (Lo
slaasSly o ey iUl Jole 50 39250 slagy S jLae oS 3503
“ o 5B o 03ln £ ayp (ol anl B sk 5o (oleanty iSI!
g 2SI )0 29290 slagy chile g g9 4 ESLae Gl Jlade 10158
(55 5 A eyl 5 w5 sl Sl g )l (S

3 osleis 16 095 1395 sls i (e Suilke waiie


https://dorl.net/dor/20.1001.1.10275940.1395.16.3.17.4
https://mme.modares.ac.ir/article-15-3496-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-09-22 ]

[ DOR: 20.1001.1.10275940.1395.16.3.17.4 ]

SUT coudia (eimw) LS 9 3 5 Ls ) dexo

LT3 s 304 ) w6 3V (5 lSuble sladuastine 5934 ._ud,)aﬂlum)n“ttua)xum))a

e

IS

O
1

e

~

(e
T

0.35

0.30 F

—a— |[M KClI
—e— |M KCI+0.1 HCI
1 i 1 i 1

35 45 55

Current (A)

Fig. 9 Material removal rate variations to the change of current
in potassium chloride electrolyte and its combined electrolyte
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Fig. 18 Surface roughness variations to the change of current in
sodium chloride electrolyte and its combined electrolyte with
hydrochloric acid

5 e )15 Edg iS50 e Bl 4 s gl (55 Sl 18 IS

Syl g e ail b T (oS 5 g 2SI

—a— |M KCl
—eo— |IM KCI+ 0.1M HCl

—
]
L

4 .
! —

Surface Roughness (Ra,um)
S
L L ] L) ] L ]

o o

35

1

55

(o))

&L
&

Current (A)
Fig. 19 Surface roughness variations to the change of current in
potassium chloride electrolyte and its combined electrolyte with
hydrochloric acid

5 ey 9,05 S iS50 (o Dad 4 S e (5 25 b s 19 S
Syl g e aul b T (oS 5 g 2SI

Sy oo oalive aziliz aams oo Ol 1) Syl 008 sl 4 Voe
3 pelean sl g s 5 (oS 5 slacg 2SIl o mhe 55 e
Al g ) el gnl dle il 1S lagl alls odg xSl
che @oy ol s & 5 (02)) G GlaasSly)ae o5 IS

3 osleis 16 095 1395 sls i (e Suilke waiie


https://dorl.net/dor/20.1001.1.10275940.1395.16.3.17.4
https://mme.modares.ac.ir/article-15-3496-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-09-22 ]

[ DOR: 20.1001.1.10275940.1395.16.3.17.4 ]

SUT coudia (eimw) LS 9 3 5 Ls ) dexo

s AT )3 )0 304 555 3ub dVgd () ubile (sl duastiie ($9 12 hm,)mlw;ﬁtua)xw)»

18
g; 1.6 L ._//

< 5

&4t

812}

< L ./.__———0
210}

r:i L //

o 08} —a— IM KCI (I=35A)
< ook —e— IM KCI (I=45A)
Ao, L, —ATIMKCI(=55A)

3 5 7
Distance From Workpiece Center(mm)
(according to Fig.21)

Fig. 24 Surface roughness variations to distance from
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Fig. 22 Surface roughness variations to distance from
workpiece center for 1 Molarity sodium chloride electrolyte in
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Fig. 23 Surface roughness variations to distance from
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in the different currents
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Fig. 27 Surface roughness variations to distance from
workpiece center for the combined potassium chloride
electrolyte with hydrochloric acid in the different currents
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