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Metal matrix composites (MMCs) have higher modulus of elasticity, toughness and ductility than base metal
and are widely used in many different industries. These materials have excellent properties such as light
weight, high resistance to weight ratio, high specific hardness, high thermal conductivity and good abrasion
resistance. Due to the high hardness, machining of these materials by conventional machining processes is
very difficult. Electrical discharge machining (EDM) is an advanced machining process can be used to
machining metal matrix composite. Experiments related to the present study were modeled using Design Of
Experiments (DOE) and Response Surface Methodology (RSM) and the effect of parameters of discharge
current intensity, pulse on time and pulse off time in the machining process of electric discharge machining of
AZ91 alloy metal matrix composite Magnesium reinforced with 5% silicon carbide powdered particles has
been studied and optimized on the material removal rate and surface roughness of the workpiece. The
discharge peak current is the only factor affecting the material removal rate and the highest material removal
rate can be achieved at pulse on time 300 ps, discharge peak current 17.5 A and pulse off time 40 ps as much
as 542 mg/min. the parameters of pulse on time, discharge peak current and Interaction effect of pulse on time
and discharge peak current are the factors affecting the surface roughness of the workpiece. The minimum
surface roughness of the work piece is 9.55 pm in the pulse on time 100 ps and discharge peak current 5 A.

Please cite this article using:

20 Lod oolisiw! b0 w)lie 5l dllio el gloyl gl

A. Safarabadi, V. Tahmasbi, A. Sousanabadi Farahani, M. Zolfaghari, Electrical discharge machining of metal matrix composite AZ91 magnesium alloy and investigation
and optimization of the effect of input parameters on material removal rate and workpiece surface roughness, Iranian Journal of Manufacturing Engineering, Vol. 9, No. 6,
pp. 59- 69, 2022 (in Persian). https:/www.doi.org/10.22034/IJME.2022.160942




UKo 9 s3LT ru0 ysel

e 231 S )l ding 9 5999 4 9 @350 AZIL SWIT (5305 diso) s h9aolS (5 iUl aglses (G )15 puibolo

S5 5l oolitwl el snd S yeke lailesl b
S oedle sloyal)ly silwatg jabiiets baiolesl (b
5 Oodsl (e Egd9e MAR-M247 U1 (SG 58Ul alss
Lol el osgr o), Ko

sy ol 5 ol 45 Canl 00 08l Lt sains gl 4o
Sy Gl izmen s oyl 0,8 30 (Gl
Gy 00ly a5 yige (Gaiiad 9 S5 wildo ioli8l el
Gl omile ol [F] hSen o Lo bV o9 oo yiies
Sy 9 Ok WS S e 0dle sy 2 1) (S S s
oyl Gudod cpl j0 WS (pwyn (Seslp poilis
8 b (Ghgels ploy ol gy ey Jeld (53959
S sl 6y 2 ) Ol Sl s SpSI g al
iols 18 aslllas 5,50 L5l il F55 g)lo, 0ol ) i
S5 Sy Sl 5l anlp slagely iloanee sl W
9 bl o g i lawg Lol gt 5 oS ool
G305 00y 5 i B 00,8 (giluJae laisS @ (sl
258 Jol o (5 05 oS Sl 4

s oy o 5 b V] s 5
B s ol (pBsels g (g, loy (Ol (s otle
$39)9 Sl Olgredy 99351 (93 S 9 S Sl
oS adl o Sas S Sl adss o )5 ile al 3 0 ke
o9y obey e (Ol (B ntle alas Uy a4z e
Obsd Cepm g 83559 S e ol SBeels 4 L
Slp g dg wales ie bl g5l i o9l
L ey A5 M0 dgg A Hlade o GIb (s, Ol
a3 IA] Gy l5en g Iglilss pos 390 g0 (s ialas] Laal
B omile CojeslS 59y p Sl s 6 5l
SIC) pgpsbons a5 SL3 TA L a5 AT6061 pssinos]
Gl a, dulp by (S B 5o 5 cenl onl ol
il CojgmalS losls 18 o) 00 a0 cewl ooy aislu
ooy ZNC S iSH andso cpoile lawgs ot azslo 3l
RSM) gl gl (39, 51 Gialesl ool o 0gdio0 )0y
ale anlp la el giluainge 5 (2L ilede sln
(duty cycle) Jole G 5 b (i) by 0l
slowl sl BBD) oSi LSl bsy §l sl o ooliiul
Slyehly bm o2hy Jue g end eslital (ilesl z5b
5 «MRR) 5,05 00l 75 lagewly 5 ool Gl 559,9
(SR) oniazsle sk mhu 5,05 5 BEWR) 35,80l iyl

* Design Of Experiments

7 oploubs A 0993 NE Y )gapuh cwlpal 35 5 wibiv Swdie

doddo -
dang g (e Seo 4 Slgo ple diey )0 03,08 Dlidos
Shls dlge (pl a8 el g b j0 S st Slge
5 celie (335 b glabes ;o o3 LB (5w VU plSouin
sloslod wiilie osllhe (Sis 5 piale Cuglis
Slp Slogar x4 Lalla 5 (5lug)oss Al
b Sis ol ams bl ) Sladys ST B wls 5LS slge
e s W miiie 5 parteedl] uuilid bl L
Al biyielS 5 sor gleais ololb ams
Saiee; b Wacyjseals b b oond Cysi oSl
oz S ma 1T Sal s ara; b ool 5 530
5 el Cud o Dls b 4 MMC lacy jolS
g 5 bales ;5 oozl LB wiyls a5 VL 55 4 i
powcsy Loy® LMMC il J> ol o Yo Ls
9 Yl o%ag (13s & Pl Lo 4y e oS 00y SYg8 IS
Sacojeels sl oad gl sl JeS3 R S5
30 08 alex il Wy Cain o g oy, MMC
ahis 5 olad Ple o5 e atles glyp) Ladlse mlo
Coino alizee glo i (a8 iy soasXim po )0 (goges
(o slocad 5 o o e gtny) by o0
L onds cosii poeiosll Glosldl lis 5 (5509 Sl
LSl Sl L (s3lge 5 059 dyar L (98l )8
Jss3 B o lailisl jolie 5 YU o35 oSl b ol jan S
s EDM .azs iy 6,5 cwiile slaasTd ol jo N wies
SLas LMMC (6,15 il (gl S5 0 55 oowlis WEDM
ol gai)p (S Sl adss 6,8 il LY Y] Wl oa ools
solital YU e b golalils 5 glop ooy sl oS
500l o o5 Gl Bz dlnsg @ olge anTE al o 0gdi o
S axkad g Sl ol dalgs anils o w0gd oo byl IS delad
Loy aul,d ol o as Wyl JI8 SO aSU 6o sole G o
5 Rl O el LSS L oedee oge Vb Wy S
L¥] 005 so slowl axksd (55, » il Jedgp JSb oS askes
b Boes SopSUl adss 6,5 0ile 4o oud plowl lalllas
Lo boedle sboyully iloange Slobas J3u8 s,
odes iBgh el 009 S pels jSdshd a4 dxg
S o9t 5 bl slagby, leslil 55, 2 55 laks

' FRP
2 MMC
3 CcMC



Ol 9 $3LT )0 cpol

e 231 S )l ding 9 5999 4 9 @350 AZIL SWIT (5305 diso) s h9aolS (5 iUl aglses (G )15 puibolo

oslaiwl (RSM) Zuly mlaw ui,.iLn)'T b by gl La:uip”Lo)'T

el 00l &1l b al by 48y oo i

Gl (g 9 0lge -

o A S, Gy bl semiie Aty CujeelS
Slr 8 G5 pomekes S5 SIS sl e wdg S5
o2 e Cosby o 4 Wigd co colaiul o jglS ol
D35 oz sl 283 0 LS 1, 53 sliodss 5 oper
SN Sladad 0gd oo ooliiiw] SCigul pgl olBiws 5l o yog
Ol 0900 5 095 Gip sl slaojlail @y 1) ase; AZ91
gl 0958 1) pommakow 90,5 DL B w5 oslml olag])sm
L3 B ol eols plxl jshaie cpl a1y Joe ol 05l ais
aive) O L) sbie LIS c0gd 5l am porclin )8
Wged VS5 aigd oasSTy o J3le s34 g 00,5 ol
J3lo a5 o35 ane) CujealS o le jelateas oo oobel
a3 ge (LS 1) 055 e )18 053 0,58

Fig. 1 The sample of the primary work piece that is placed in the
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Table 1 Input parameters and their values

Factor Name Low Center High
A pulse on time Voo v.. v..
(micro s)
peak current
B N ). A
@
C Pulse.off time Y. v. f.
(micro s)

Fig. 3 Azarakhsh machine manufactured by Tehran Akram company,
model TA-E.D.M.204H
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Table 3 Analysis of Variance of effective factors in material removal
rate
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Fig. 6 Residual plots for material removal rate
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Table 4 Analysis of Variance of effective factors in surface roughness
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Fig. 7 Main effect plot of the discharge peak current on the material
removal rate
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Fig. 12 Interaction plot of pulse on time and discharge peak current on
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Fig. 9 Residual plots for surface roghness
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