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Wire Electrical Discharge Machining (WEDM) is known as an advanced manufacturing process,
especially for producing delicate and intricate shapes and cutting difficult-to-cut materials.
Machining error on small arced path is an important problem associated with this process.
The current paper investigates experimentally the machining errors of three-stage WEDM on
the small straight and arced paths. To reveal the reason behind these errors and to compensate
them, residual materials of each cutting stage on the straight and arced corner paths were
separately measured and analyzed. Machining errors of each WEDM stage in both paths were
accurately considered and the causes of these errors in the straight and small arced paths were
experimentally and theoretically determined and discussed. Experiments showed that the
roughing stage has such a serious deteriorating influence on the machining errors on the arced
paths that it cannot be compensated in the following finishing stages. The spark angle domains
of the roughing stage on the arced paths were calculated and the effects of these domains
on the machining errors due to wire diversion from the programmed path were analyzed.
In addition, this research proposes a novel guide in multi-stage WEDM by defining some
machining concepts and developing equations for error calculation of WEDM finishing stages
on these paths. The machining errors estimated by equations have consistency with the related
experimental ones. Results of this study can be employed in the accurate WEDM cuttings.
Keywords WEDM; Error; Spark; Path; Angle

CITATION LINKS

[1] Statistical analysis and optimization of process parameters for cutting rate .. [2]
Accuracy of small radius corners in multi stage WEDM ... 3] Experimental investigation on
die corner accuracy for .. [4] Geometrical accuracy of Wire ... [5] Study on machining
accuracy in Wire-EDM ... [6] Study on machining accuracy in Wire-EDM ... [7] High-precision
Wire-EDM by online wire positioning ... [8] A study of corner control strategy of Wire-EDM
based ... [9] Combined power and path control method to ... [10] Combined power and path
control method to improve .. [11] An analysis and optimisation of the geometrical
inaccuracy ... [12] A computer-aided system for the optimization ... [13] On the influence of
cutting speed limitation ... [14] Corner error simulation of rough cutting ... [15] Thermo-
mechanical analysis and optimal tension ... [16] Using wire electrical discharge machining
for ... [17] Analysis of kerf width in micro ... [18] A novel method of determination of wire ...
[19] An analysis and optimization of the geometrical .. [20] Unknown Publisher City:
Charmilles ... [21] Accurate machining of small-radius ... [22] ASM handbook: Heat ...

Copyright© 2019, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform,
and build upon the material) under the Attribution-NonCommercial terms.


http://clr.modares.ac.ir/article-15-2122-en.html
http://jast.modares.ac.ir/browse.php?a_id=11285&sid=15&slc_lang=en
https://journals.sagepub.com/doi/abs/10.1177/0954405412456660
http://yon.ir/8ph6S
https://www.jstage.jst.go.jp/article/jseme1968/25/49/25_49_23/_article/-char/en
https://www.jstage.jst.go.jp/article/jseme1968/26/52/26_52_1/_article/-char/en
https://www.sciencedirect.com/science/article/pii/S0007850607621945
https://www.jstage.jst.go.jp/article/ijem/4/0/4_33/_pdf/-char/en
https://www.jstage.jst.go.jp/article/ijem/8/0/8_27/_pdf
https://www.jstage.jst.go.jp/article/ijem/8/0/8_33/_pdf
https://www.sciencedirect.com/science/article/pii/S089069550200158X
http://yon.ir/d4Mzx
https://www.sciencedirect.com/science/article/pii/S0924013606008417
https://www.sciencedirect.com/science/article/pii/S0141635907000451
https://www.sciencedirect.com/science/article/pii/S0890695508000047
https://link.springer.com/article/10.1007/s00170-008-1531-4
https://www.sciencedirect.com/science/article/pii/S0890695509000777
https://www.sciencedirect.com/science/article/pii/S014163591100002X
https://link.springer.com/article/10.1007/s00170-014-6002-5
Not Found
http://www.magiran.com/view.asp?Type=pdf&ID=1192089&l=fa
http://yon.ir/ePXzY

dlsse yual g 5Ll sias VOV

s (sl Msisgad wlyl osds,Sojlail g 55 ulaly
Ohen 5 gud o > GhalS jghied anld slayially
b8 53 plgd (RS b ol crge 4 45 8iaS slpiieny (265
YU wds o oS S ol pulioly . bise (el e >
Blagdca GYsb Spmble plo adl LS 350 adsS )
B GhelS sy dsl g plys JyuS by b 5 Sly/
Slyzil gline ol aelip jue Glalng plojen jsbds g eun
GialS |y laadsS 5 Soile glalhs 5 wisgel anlllas Iy o
o5 Miaged (6 Sz (6,508 Wlie 3 Sen 5 Jly/ Plams
assS 5y g 3o 5l ool lalhs LolS Bis oISl
GBuwdle ey (ialS) Gy Gisels loj Lialisl dhuwgay
aizhd glayiohly JyuS galuly I 392 Gao Su3 4
Sas b s sl Bis | abgyye (slallas wlgies leise
00398 oslistuol yaue 2¥ol g layiahly J5US Sy s,

wBy (59, e SHboly Sl Guy e Lbily s sy
ol oy Gy ol slaelly (g Buadle s
ol Wy 5 Spis sl oIk oz 9 ol s>
Gl ol Gy e 5 pam cwdl (o8 5U5 g e S
slaths sl )3 800 slayielly plyicds |y s Sl
Sl )49,\4.4‘5 51 eslal ¢Sl ‘[11].53.39& e 5B ile
Wil ad ke phlSan 5 jziks buwgh ladsS «ds (glwaisg
e o 20l g oS Snpton e $FgelS @el> i
sl 9 s glasly I Giali &S 6 all )
(:"93 3 lolas ‘L’)')‘S‘“ﬁ’ 9 )m[w Oised .[121594 (§d4e
Als (eslsy 5 pad) s slaghy » wbsS lise
wylite glacdl> )3 ol ol (59) Ay ey cadgize
asdlae Ty iy dohe sl 5 adeS glad dehd cuwls
G0 =Bly e Hapian 9 silwdnd (g, [Blaisgas
b ladsS (55, Lid ol Sem g o buwgi sxdanlyl 53 sladisS
dbgiye 2 @0 b s Lwd gkl Gl g @SB Sblg;
Al o dbly (6505 i 3 ohlSen g plo [Meddls
P93 MBS uoyys |y paww Ay QIS 3 g 30 3ly dadis
209 S50 slagyy 0 adsS @ Spdle wds (hiSen 5
whil [Boluisgas Juloi 1) Wil g5, (uablitag Sl (558
9 52 buwgi wliinly 3 eadslal jlud by 3 o b))
65651l sl |y Jae (S g L5 710 ol o Sen
) pized g 13903 il e (Sailely 9 oS (g9 Wk
oo Sailely gl G 3l okl b Gy B3 Bl (sl
sl b soan Uil Obsy hlSen g c BT sty
9 0295 b g 43l (slaadsS (sl o <S> prano ot
[ aisga) ariweeve (25 slapsesT b

Glaloyoniz Gy 53 Lajue gl 59y lalh> ol Gudxs )
G wyged (GBSl Jolhe 9 5 Bpis dlzye Jold)
by g paolie Gyl b g osdh Julad g aslllae (55955 5
ol sl plpz g GlalS gl aleySal) cdbgipe wYslee
] 035 ] U prians

wlSyly (glal>pesia (g Spadle wds Julas -¥

@lSyly aulyd Jgo! V-

cwl @Y lunl wliply dhwga @8y wlehd colo ¢l
alsyo sz olil b jol gl &5 55 Jol> (YL s wdlay
dyo 4y cond dloye jo 53 sy 55l iels 5 g Bpadle

WAA sl3ys F ojladd 04 oy98

s 9 palitmo Sy 5 Bpsdle slalhs
dole By bl Jul=d colSply Gy 5
SISy g 5 St

MSc 53Ul o ssa
Ol ol puSyaal isio o&adls SailSe uwdige 09)§

PhD '4]|J.}c )“.w|
Ol el puSyaal isio o&adls SilSe uwdige 09)§

oS>

Sy byt el 5l G0 wlily b e (oSl audss s
] e slgo g [XVE 3", sl b b wishd colw gl o
e Jl BN EledSzsS ud lapus ) GSordle glalks
Uiy GBusile lalbs (gudxi ol Lcwl .\*.:T)s ol @S
(5L°°09‘ﬂ 5 oslaiwl b pwgd g palitun (sloyun (595 wlnly (slal>yodw
5b .Le,'T Oy g ksl skl LYy (ool ly el oad uwyy (32
WBlaz jsbay Busdle dbye jo 5l amy lyres ol 5y sailesdly
5 35540 (slape (53) Boble slalhs uw ad Julod 5 (555051l
Slepgeil Ad s g Rhiada) T 9 s wygedy Ll sl Jelge
6o Gldasde B Cyke Sl (gB0is dope a5 Laly glad =
3am &5 gBeslyy Jole g 3y Gwed Glaypwe (5Bl (slalas
A Gl 1y e Sl ol A B S0 ‘oL?Jl G dl>yo
5 dwlno ugd (glaje (6 )5pds dloye 3 e glaush sleosus
F AU slals 5 ordpungiaaliy yrue 5 p Shanil (55 loeyias ol S
dowgi g paolan el b Gadxd onl owizen b Julxi g g o
Gy Jemllysiws (g )Buslsy Jole glalhs dulxe 4 bgiye wslso
RO YY) jle,m.u._: b ywmo ol @Byly (5|<U.>)n.\3:5 B ile (sly
i deols glalhs b (j5Sie w¥slee dluwgay) osdedjopmesi (slalhs
lonls s wlgize Gades ol @l Al Slgdes ()25 lagses]
Nigd esliswl wlSyly Ga8

gy e d8y> Uas (wlSylg laeflganls

WAY/FIY el go)ls
WAV oA < Gids &)

amirah@aut.ac.ir : Jyiuw osiuag”

doddo -\

Wl S wlnly b e NS aldss (s Saile
Bol> comio Ay Ny )3 & sl iyl (6 Spadle
e dlge (580ndle 5 edazn 5 SiU wilehd s )y gloag
Sy Sy b 51k 350 Gusia S8 anld ol s Ml
sl oldiGinuin Slaes g5y pipSlheil 5 SiB e
3929 «alply Wil s gubees 51 G d9die
98 Sloyrus g LoddsS (59, 4298 B8 Spdle slalas
oliize hwgl @i iz ppSU P dlewl gledcszss
lowgs g LaadsS Bpudle lhs (uny die ,3 lide
] o ad el

sladissS )5 Uiy slbas sl Glel Jole dw (oS 5 st
Jleszl Gialil 5 e lilel)l Gialil e Ssilels 1y 50
Jb sy Ui slb> prizen asged Gme Syl aulis
135S (65505103l (2 (slapgail SaSy Iy lonadsS ol pgo
25 (6l bl ki b oS sl glid oS 5 /5T
9 UielS (sxige yobay Nlgise eaw o> (ol Gigels ol
B a3y 39140 )1 asthad glasyl Job 3 (agyesiituns 9 Guais <83
0ol @liaead SaS g 515 (555551881 b ol g g/ O]
o slainly glocusise ol (sl et A8 a5

e SiilSe usige dbghs - sale dolinle



VoW (558lays 9 (535 0ds Jolie By (shigly Jelond silSiuly iy 53 (w98 9 pudiins (Slasius (5)Spsdle (slall>

Cr g St Luag¥l (Gadxd gl 55 dede skl (Bl
S Gwsd g padiune yuus b Bdpe slaplahly 4 codyia
YUY balg 55 (gltlopeds ity oy sl aisly polats]

bl b8y b)) JSb @ dzsi b

Vo5 = V65 )
yis = yis )
v =y = ™

N
69 (& il s (59) (WAl 1liily (glaloyodu 5y Senile (1 JS8

G2 sleosai] balyd g digad (30 - Y
slalzpedn 5 il slhs dapiolel eloxl b Gaind ol 53
el g asllhe JSwgd 5 puiiun slajeue (59, wUils
slasl a3 VYO il 3Yg8 (sladigad (59, oiale] el oad
ol 5,558 Byb 3l ladiges w5a pladl ke luedFxEAX
eldee g (ASM 3jlliwl @ilao) (805 iyly> wldec
@lo 5 65 L L) aiBstY (5lg5 wds 4 Ll pohuw (3 S
ol @lSyly crdle 51 2250 (g5lweslel (ol (5 5>
el (sl SW25X oxijle (galgideny pam 5 Yoo adsis)
ol s i osliial ¥ UK @ilhe i JS5 (5,0l

iley e 5 Sl ohie bubd o5 b Gaw il

ocwsl 5 oS slayehl pilie 5 (5 Bpuble (5595SS
A ol (V Jgaz) pudle ol (galpiing sualie @ilke
2 Sl HgiliaS 51 enilendl Jb (555518l (sl puicen
12001 oalatal jaad G Lalyd

v sloogsil ulis g Jolhe - F-Y

Sldlyodis oy 51 (558t dlmgo daialegl 51 eg,8 (gl 5
G Aoy ool 51 as oailenSly jl yuslie g b pladl (e
Yoo N aRt XV (_glm&lzw lJ) ‘.J&MJUA.AJs.B 9 ‘o._«.n.\.w.a (SLQW
Caud JSbwgd syus (8 puile sl g (y9)SaeFde o
W L_g)ﬁfo)'l.xﬂ Y LJSA-'.’ GJLEA ‘o_«.ww EY)

SO (59 oA.'iLo.ﬁLj )Lj &S cwl Ua.’m.wc Y ‘Js.}_’? GJLU )l
SV o by (St abnye Sl smy Jusd 5 pinee

Modares Mechanical Engineering

45) iy by aloyo d 53 () Spmitle [0sgi o iyl S8
(OI5le San 1y 09)500SG 51 yieS b wdlsy Ygesno
el caslio YU Guain 5 golsl slawds 4 lows sl
G e ol Gy £55 33 Jolds IS jsbay wlSily ails
GHlr Bib 93 1 g9 liwly 53 o Gildag ooV &
Gk eliles g cusl o dblol IS aghi osle aluwsds o
wiS (g)Spis dye bWkl o sedie el LT (s,
Glots ST 2shu (555 )1k o ol Hhy (65503 5 39
oaol (g Seslay doye LMol 5 39d0 plail 2> L
9 Wyls 1y 395 Lels gl Sy clye 95 ol 1 SG o 3980
Juloni el gliie LT 53 sy Sepsiile slas oaiiSalol Jolge
omile ;s alad sl Jolge aluwlids g 6 Sepble s
S e b el Jlads 5 wi 5,8 cwliily laloyesiz
4 WSGe skl Iy 93 4 bulye glalas (5 Spmile Jolie
Gl e 3 dose o g L dzgie Glyied Sl
52 slalbs plgie laghy; 4z by 455z o ol iz ks
el plpz by Bis |y dloge

3 6394me sl wliidind el (1 ol o dgS lan
a8 )S plal wlSpls ;3 gladSzsS usd (slapmue Ly 4
Jolge o 1l coansl dndls 3y g (s bl duis LT ,iST oS
5k g cwl Jauze Soie 2le ol Ghe glbs > yige
lio ool 53 als 3959 Aoy ol Y (gatdon wlidxd
cole gl caio &5 wlyly gloedn &Sl
b ol o0 dslllae 0393 Jslito g (35S Lo (B3 colalad
Glire Jolho glalhd (6985 9 i Julxd 9 haday
2 lse (pss wdlag 5 Jsl edlay (s Spds Joli)
>yo o) (5B padle slhaz p aloye o 45> a9l (3gagliste
(s yrno 4y o JSwgd slayeue g 80adle 53)
dlzmo g 03ilasBly b (655051001 b ool oad oy g dulxe
23 9 wyldie 0ailendly ,b ol LY cdlzye 30 (5, pilo slas
9 GlSuds Jole 4 baye g Bpsdle sl s
o2l 69y By gl Sl ab seles Judxi g Guyy s eSlay
5 dwlie pxi glagssl @ Loy awlre dlalks
g0 gl ao

Al gy ~Y-Y

Gos ilolly duw (@8 Gy Su IS gly ) JSB 4 dzgi
dzhd g g o LS 4lold) Bz (LS S (k) sylamb
it JS ey o3lo caalins dMasl) oxilassl b g (g LS
d=le 53 2k (7 cBse Gusin JSb 5 (5 Spwble jl asy (o=8ls
S5 Gl Gas olise b S (5, Bpadle il
b slade 9 dd> wlhuogab 5 (555l @ dly B> (5L
9 paw 350 o dold) (S Bumile cudl 4 ity oaileSly
5 () pow gled paal b cwl (of 1B Guwse S
S G Bordle Aoy o ly plice Burble cudl
[2l5g05 dassle oxilanBly Sl 9 iy Gos By ,US

P i g ol wds 4y (litws gl ) JSS 4 azgi b
2 g bl sho il b Y, cwlily glaleyedn by SO
Slopue (535 2383 sho ly yiehly ool Yseame wosdly
e sl pslie st ke Luatde wliggad b egitue
628 ol Gg wwdly s Y Gusin g ool ey @
Glodizn 3 céus Jlun IS gladSzsS sladdsS 5 lagusd
L3I L oxilesdls o3l 6Ll S5 oylgan bnJme ool 55 g wanl

Volume 19, Issue 6, June 2019



Alase yual g kol daeas VOYY

Aoy glhe oxilaidly b pudls johieds @3Y Wil
oS Al candl a5l andd 59 Blod 1l (6 S
23 paliis yrano (595 033laBly b (nSilie BV sjlusl @ ol
(03,SaeBA-YY=Y0) Cglhe oxilasdl )b 5 2 slapses!
W WA Il i doye cuwdl s gl 03l pusl
535 033Lesdl )l (SShe cygio ol 53 4k GEBLS (59,5 VY
Sl pgs b wwle> by glhe oailendl )b b it yruno
0Silee YS! o510l 4 b Jlausd sladadsS I G e glad
695 033ladl b (uSileo g 4l3ms8 S 0T (59, silesdl b
Ol b aghs ealy (alisl i lemusﬁﬂ 3 i ywo
(_}uL.ul).j )|.><_}u9§ (_glmMgf &lﬁw C}La' 9 09)5*4\\/\“ Cawdl
ol @bt ad I (5,80 dloye slagesl Y Jgi ol
b oSl B Sege wlxtel b o5 aade lid lapges!
e 4y yl3us8 (sladdsS g eudiine pamo (595 53 osiledly
sl g KoE B WY 0 g ead SOy wiglhe

slalopodn @ Bordle Jsl wdlay doye s pusi sle
oz 9 ©BudS dose lal dagialejl 51 eg)S paegs 5
pladl gl Jgl 098 (slaaisly (ululy alope ol (sla>
(09,50 FW) cwdl g Lm),wl)b L Js! w'))J d>y0 BT R WY
ool 5l s edileusl L yuslie g s ‘algjl X\{ (5.>|+u.~..u
9 29530 laglad b JSwgd g paliue lapns (59 Alopo
¥odsr Glhe JSawss glajs )Bpwile slb>
33 wglho eaileudl jU (g Sl FY cudl b o LS):S")"A'."
A0k 09550t b 1l b jso gz dor

o2 9 pailue jrus (95 )3 2 &5 A0 s ¥ Joaz alis
Gl 3l 392s G Budle glalhs jlsgusd gladadsS o)
(S odle gam dlzpe 4 T Ul pac 5 lalbs ool Gloe
G 1 Jee @ BpiS Aoy lalhs gl (i) wiles
b Sl BT o3l @y Jol ity dloye candl e
oilassl Jb g (22 (slapses] 53 pulliuns yuno (59, oilaydly
Sl dlsyo cwdl) Wb osly et ((9,Nued-3=-F) wglhe
IS e gled wess (el Ll VEY @ FY Il
of 95 033lesdly )b Silee BV o5l 4y I3 g8 (slaadsS
23 s o (59 odilesdl Hb uSilio g jlgwed adsS
b o313 GEali3l oy (slapyges

SBoeile (glalkd 5 oxilesdl )b sy 23 slapssil o (¥ Jssz
Lhuu95 9 MM 133) J9| w‘j)_v 4.!.>)A EY) by)n

Jolhe 51 s ondig,Sepile aghd slal aSil (gl .5l
o slalhs cwdd cwl oY sl G8s  Bedlsy
ol G Bpis depe glalhs ST aish gl 6,S0as
Olsioad bl oxile 8L wilyy Jolhe plxil oBin g wigis
slasl (s S lay Jolpe plal 51 sy 1S agkd o cusls sl
ol bl Bl glhas WL 5 atdls Cglhe o G55
9 dlro b GBS dope glalhs (a8 gyl lsic
S oz cuwdl pslie g ) IS @ azgi b ed e
dyo pladl 1 amy (padlo oaijli Ja3 3590) glhe oxilendly
WolS' b Gy spwe (s> dan 5> (glalpedis Gl (5,0t
51 ass eailesBlob e oo 0 38L 09,SaeY b g pluse
0y 55l las 4 lids 45 1L gloglal L (6, 5pbs dloye
G 39 (5,lay,b (S)Lfc.;&b)ﬁ d>so 93 hwgd (yidow A yieS
Jolo wslho o @85 slail (g Sy dlzpo 93 bl 1 asy

g

&
&

225 sla el (sladised olail o JS (Y S

G025 lepgal 53 ealitul 350 (glacdl g oy jalie (1 Jyaz

Lo oafles oslaflbofile o R gl esloy
(09,550) (09,550)
_s -\ 0.
o Y Yo (B ppune
-0 . €0
- 0 - p.ﬁ.’t‘umx-um

osloly) @ Spis dope elxil b gligs (i glagss)]
Jol wlay dloye o oy 5 (J8 Lide @bl 5 bawsly
)|.><_}u93 (_glmm.ugf &l&w C}La' 9 09)5.'5.4\?\/ cwdl ol b

ol agsgil ool aulis b HLSS (¢ Joao b eluly
69 % e3lasdl b pSilie s Siengo wlxWel b 45 w30

a3 wglhao jlakie 4 Hlswsd slahsS (595 3 peitus srune
1l Glsie ¥ abyly SaS bl 09,55e8/0 B AID o 5

Jsl wolay doye hy |y 2 LS (G=8ly) s oS

WAA alsys & ojladd 0 oy98

£9° c,«’>|.§)3 Js! c,«’>|.§)3 T3 fev-t Lh)“.ml)le
. . Wiy (3))89,50) il
\Y. Y. \Ye (dg) 5l sl Staly
A Vs wy (A) aulai ylgs
/A Vg FIF  (ailig)Sae) pully iy oloj
W W \ (N) paww 1S
5 5 5 (4855 59 o) o ey
%\Y %0 %lde (eds) 8 3lily buwsia
Y\as YAIYA ppp POk (el s s
(8>
froo wo W (53y2olsS) aulid uilsys
- - V0 (08550) lalposy
- \WE A% (5142093 slacund]
(0355%9)
VW ag 1A (slelyeds slacand
(09,540)

GBosile glalas g csileudl Jb gly (= (5L°O9‘“ﬂ aJLu 4 LJSA?
Lo g 5 paliue puwo 69y G o> dl>ye 4 bgyse

oSl wlhlilboSle saR giions
—Yz Yy 0.
SV AN Yy Voo w98 o
-YY/Y avin ¥o.
- OA - p.ﬁ.’t‘umx-um

e SiilSe udige ddghs - (sale dolinle



WOFY 5 )lSelag 5 (55 50ds Sl 4852 sligli Julad slSiuly Gy 53 B 5 puituns (sl peass (555 pedle (slallas

@b e gy gulabl g Jolsd pae gl ys50 0o @
@ pa cealed 5 oalbly 8360 Jo jue g8 S e
sin 3l o S pruno 9 03udS e qugd JB1S caow
sl @)Busdle sl g 39d0 Syxie oadigjyyaeliy
sad bl Gilite slagialel el b Ui ol 3925 .4iSe
.[2, 14'21]C_Lw|
9 @lly dluwgay lagyugd (5,85pds dloye lhs Julxi V-V
B> aigly 530
> dw )| (0 ‘(5)‘50"2“.7 4J.’>)A).> KW o)Li'Jl as ﬁsful.oib
458 b leie gl cashd Sl (Gule abw 95 9 Gilden)
Gl slogys ol azgi BB e (Glal e ol @
(42kd 15)s glas)l JS 53) e 365 4 6ol3mb oal 3153 i
Gy ool (i orizer 5 paw gridlasl d9dse 3l
e S1Shail g 5 ey eaw 9de e Sles!
5 s slool Glol Jole Gl el .19 15 18155 o g ju,deliy
G bddy> il 5y 495ke slag il cwl wlply (o 5S> doye
o slaiel s Bsee laddys (g Sois dloye j5 .85gd sl
Ngdzo @395 Gordun Ll 53 o Jildo 55 lopls oS
o)|9,oib )Lf dshd 9 P UL«.A om)lm' L_,ia),&” u'.Lm as |)>
a5 S opitis Ao VS S e dlold (5S35
S1edSs ol 4 4298 b amse gl |y wlSly dlusgay wgs
Sy el GSapSl glise wad g (V) 5L Jlse 5Ldg
oS (5,15 gk 5 opw o alols iSTus i caily (Ep)
ol Gmax 2l 3940 035 L’)T)'> 4By Silgie

vV

Imax = E_b *

wire
tension

0
alyo 53 JSBmgd s (595 e Shbl )3 e8> angls oS (Y JSB
wlily 5,8 pas

wgl ol -cwl (B, + 7+ 0;) 535550 asly hls g sl
S9dse iyl e Shbl ) (3548 (sl oyinS plaked

Modares Mechanical Engineering

g0 duwl=o
g, =147 —25—-9=13um Q)

(93 Sl dlzye glbs ausi gl apialel pgw 09,5 5
il s> gl 5 Jsl woln 5 ©pas Jole cuss
e b pll lagiolegl LS 0g)S 93 (slaaidly ululy
doye ol 51 32 0losdly S juslie g eloxil g3 wiblsy aloye
5 blixe glagled b JSdwed 9 palitue lapne ©5)
Fodsr @lhe JShmsd lajmwe s Uupmile glas
JSo b ey wilay depe eladl Gloasy ik § 530515
oxilaadly b by d9d Joolo )5 dghl 58 slayl 5 wsin
Aok sho byl 10U e gl don 5

5 paliue ywe (59 &S e glid FoJgar o
Glalad o )3 g s i o3ilesdl Jb lswgd slaadsS
cand] s bl ol oz gl 313 3939 6y Semile
69y oxilesl b uSilee Wbl Gjlul @ pg3 wlsy dlye
oo oxiledl b g e slapgsil S puitus suue
ey dloye cadl Gimy b 0dld kT (09 )Swe)[B-+=1/0)
s gled puimen w8l JlalS (49, WY/Q 4 W I ogs
ssilasdly b uSilee BV o1l 4y Jlagwsd sloadssS 51 S,
s (595 03laBl b (Sile 5 Jlagmsd WS ol )
A eals alidl b gygesl 5o e

6oBowile glalas g ovilagdl Jb ey =S slopssil @S (F Jsae
Lo 98 9 puions yrans (S35 p93 lap dlope 4y bgsye

[ICEO < PNV INE TR < TN
sl edlsy
(03559) (09,559) (09,550)
-Y/v —+A Qe
=VA —¥ Yoo e prenns
-\ . 0.
- VIO - aEluco pruo

Jsl wlay doye o (6 Bpis dloye plail b o)bgs Lagygaj]
A>yo o (S92 3 (5 Uidu 93wl g laaisly (wluly)
CM' Oaixed g 09)5.:.4\\”\‘/& Cawdl uL’xu' lJ 09> w'))a
@ 2d LS5 F Josz ald gl Jlagwss slaadsS glad
L olawgd laghsS (555 9 ealins yuno (535 53 e3ilandl b
el G9,Se S 1 e (g Bpmdle gla> 9 Suap o Hlade
) )z (5,US (5=Bl9) G2 &S 551l Gl & dal) S5 L,

.3g403 dwlo ©9 c;‘.’>|.>).): 4.l>).a LS')'.'
g, =1325—125=7.5um (®)

wlSply glal>pesiz g Bodle glhd (55555 Julas -V
Lly g GdS (59w 8l cod o colSily ) Bpadle 53
o «Seiliwlg iUl (5950 wile) a5l Jol> (slag i
slobs il gy 9 Soslgy Hlisd ubliseg usdl
ol GRS el o aSil 3929 b yls 518 (Lewdly 9
g degamo il 43 U 350 by o (s pigdlhsil § (S;U
[t 394 B ymxia 0 (5 2yl ypuune 31 g a2 Kb ypsti (s3] 3
e gl s gy pudituns Gy (5SS dlpo p3 1
s (895 33 e S Gloj Gy sldslaie g sleoyliS g
e SlooliS g e gl 3 bag s Jolsi iS 0 Sy wsS

Volume 19, Issue 6, June 2019



dlae yial g5kl spas WOVF

o sladilse yls )8 a8y By 55 B, 5> paw 51 (gt
B 5 05 sls; iubgy wod 4l 93 )3 00" ks o)l b (sjlse
s 3 A Glis JolS jsbay Liwly ol 13 1) Soten silgies
LTy dilge 4l Ao By prune (9B (e eew @ Iy
SIS [GrESSN |) (O 00" b> o)l;:)g dgec L_g‘.‘i...ul) 3 lms).u

SYS oo 4 TT g8 (59 ) S50 Bymio 5 (59 pdan
(Gardr ez 3 05 5 6, (sLlsj 4 basse slagys 5 (s9rdany
a5 Gwgd e iy @8 5 (68l Blyil ol a5

s9ac g 00" b o)y sliwly 15 10Ty (59,08 sladilye ¥ IS
2 3ls glogy (JSb ol Gilhe @30 lis |y b oyly ol
Byoio prune (98 Jyo (e § e o b 1y ol (e
Ol Y ehisd g Gy Slhasil b olen Lagyi ol S0
St 03406 3540y s ;I Py Syl Jole xS wishd
5 Suloly el gy ol cpulitins (slaprue () Spaile 4
G owile w83 (595 5 3980 Gl Jled Gliwly 5> o Ju5
s il 53 o oS (2158 03 Gy 3l (6,30 lapane (0
s 31y s Syl gl (Lo pgs (59) wile) Yy wSy>
9 BI85, B0adle w8 (59, anitun 53U (01 (6 52,20l
lio 51 i ool 5 dediae 6 Somile slad slaul el
deled 5 hiada,y «obily dhuwgay lagugd 5 Bpds glb>
L6 wles Sa o] wligind 45 Jols 2ubs cunl suel g 4
Syl s (6, Sepmdle 1l lidad @¥slae I eslitul
s 1o Shail glbs gl by @Y seslie glen
3903 Gl g drwloe |y oaddi(g 52,40l

dhiwgay lagugd (5ySeslyy Jole glalhs Julai -Y-¥
4> aygly 530 5 Wyl

G dloyae I asy aziliz ol Glid G2 slagse)] s
g8 5 puiiiun layuno (53 oxilodly Hl «lSyly dliwgay
53 oxilaaBly )b oflgan ceSlay Jolhe plail lasy il il
il prno (595 53 odiledly b 51 S wgd s (59,
clolas sbul Jolge 3939 oximsplis dlue el .l
2k ks el s el (g S lsyg dole 55 5 Bpmile
69 Bz al pdgeglite jl AL G Bpsdle slh> s
dole 53 4y augly )5 szgeie wsd g euiiun Glayue
sy o ;3 o5 390 45 o (3550 gl 4 (5l
olize 695 9l ol &1l s oo sl JIS aghl g s o
Foo sl Burdle Gas g ddyr huwgi cadaidlsy b
RO

@lSylg g Sedlay 43 a8> digly dslmo -V-Y-¥

2 B> aygly gilail glgiee pide ol 5d csdaglyl blg; SaSey
g e (logled b lgusd o9 poline glopun (595
b L5 ol posimglasie 51 GaL gilal Gos slb> puizen
Ol e eed g dsl wSlay dole B OUSE g0d il
JS8 4 a2l b aese plds | paiies pe (595 glalpodu
wSlay dloye gl pakine o (595 53 By aisly Glsie ¥
15 900 g, 3l oty |y (035) 93 wslsy o (055) Jsl

13g0d 4.\4»'.240
r,+g,—k
05t = cos™ (———= g1 12) )
rw + gl
r,+9g,—k
05t = cos™ (————= g: 22) )
rw + 92
WAA sl3ys F ojladd 04 oy98

2ol Ay dlxe 8L, wygoa j55ie dli Wlie ol

el 0l L3 g Bpis dloye sl
JUE Sy s S 51 8 oSl s ainls
Loty JBIS ol 39800 slosl IS asbd 3 o oo Lowsdly
My o 535 By> calel Jxo 4 290 wygod 95
ol b sjlge sliwl) )3 oladdlge (rdge (slagyss ol 31550
3308 § (e (g8 35x0 3 s JSpe i Jely b>) 00" b
oled I3 Grue (w38 3 (olae sliwly ;3 00" b oy 5
e igelpy ol el oad o3ls lid ¥ IS )y oS @isS

Gl ded IS G TC aygly Jolds it dBy2 305 e &
sledilse el oo il 4o 53 0; 5 B, gl 93 9 e
SosSo b a3 g (9l 4o 53 00" ks o)y b (s5l0
Gl 1y SaS oludie Hhi g ale cqz LB ) Aiee
BosSs b ded (] 3 00" b3 o)y 53 350e sladilse 5 (1S
AJB‘”L:‘“&“"M"’B Llodgs guads

@lyly 55 epis 53 48y digly duwlme -V-\-¥

5185yl 55 0; 5 0, sllsy Libs e & el Galagii
L a2gi b sl 8 ply e Shbl 3 )5 dehd g o gle S
5 00'A glacdio gly caiyi L A 5 ¥ by, plgie ¥ S

«euig 00'B
0'A%2 4+ 00'% — 042
cos6: = — oAy (00") ")
cosf, = 0D2-0'D* — 00" W)
0 2(0'D)(00")

sl Jh8y 23 balg) cedio 93 o2l 5

OA=R.—(r, +9) Q)
OD=R.+r1,+g D)
O'A=0'D =71, + Gmax )
00' =R, ov)

deol> 1F g W Ly, A g ¥ balg, 53 WY B4 balg, (1386l b
dl=e Iy 0; 5 0, sLlss plsie bulsy ool oSy aigd e
Qgli &5 el wlil dhily o ol Joldi SweSay g

sl Gmax > g JAS ')?“’59% 6, >0,

(rw + gmax)z + Rcz - (Rc —Tw — g)z 0¥
ZRC (rw + gmax)

cosf; =

2 _ 2_R?2
cosh, = (Re + 1+ 9)° = (v + Gmax)” —R™ -\

ZRC (‘rW + gmax)

5 a8le Gl 48y Sy ks disd ym s @lSyly auld s
69 vlel ahis (o3 55 )z o] bwgi eadslxl (g9
Gleddy> slaei gl Jabdar 39de e euw
Wy 50 5l asy (B GuilH9) paw 4 asl s eSSl
gy S g Dl ) uditine wdl> 4 ety cuod g
Ol9e iz 315 3929 paw (595 48y 4l 3 g5 (oS
o 2550 s da (g5, oMbl gl | o> (55

S i 5
4 ody B G382 B 5 0, sblsj gy e >lgi 5
b wewl 8, > 0; Sl Jdsds b alsl gy slade

e SiilSe usige dbghs - sale dolinle



VD (5,lSislsyg 9 (5)S b Jolie By (shigly Julond silSly (s 53 (g 9 pudiiuns (Slasius (5)Spsdle (slall

(f) Bz (iS58 agaeall 4y azgl b 39 i 03 (5|48 o
oJ.uSu.\L@l EEJCS Sass UJK} U|9JL:‘° ‘LS)‘SU.MLQ 41>)4)m)>
h (1S6e doe o (59, By o )15 4=k 1 (b 4 ploj 321
duole Vo dhaily 51 Gugd b it slapne 1 SG o ¢l

139403

de =2 )
ST Ss (Y

4z cwl phw a5ly 0 ole a5y 3 48y slass JBS d
Sl by Gigldl IS askd ghae gy 48> sl Bz
Wy SeS dali s pelnle Whee GBI 58 oIk
Abise GBI (5)I3b Gee )z shiei yui JBs wlew
(rw +9) 6> Jse gladr g (S) opny 4385 ey S|
B ool & e Gl Rl U (g lsl e cams ol
el sl (b colus 4 ol 121y 43 @Byz slasd cowd)
g8 o (5l i ol (Hs) 39 eSS (S oile yue
e (Sl T ety (g (39 padins pruno i il
G9rdar QS ey Nisdiso yol ol @ilo Ay Yige glad
FSlaz By Fse glad U swsged gjla) o 4 5L eaw
9 60k Goe pielS ey dayl )3 g LBl adls |y 395 laie
3950 oileaSly sl ialyd!

WolS ald Sy By St g wlSily al)s & (bl
bl g Lluy wld sile (g3imie Jolge @ g 0393 (S93Llali
opé 9 Suisdles paaly jlias g Lo (Souusdles py ol
B9 P Gopden @RS ey yiobly aSl b el diunly
P By (Gopdan s g dadioe palaid wply padle
9 (Gord 42 53) paw Gliag ;3 By JuSts Jleisl 4
&S e lgie Jlo s a .yl (Kiws saie Gdslai Jolge
Gopdhon i ey bl 93 ol 4 )lal Ges Gl
bl gl 4 dzgl b el diwly Bz Sse glad g e
Se b Gy el (g)lads I gl Gee a8l dule
325 dbaly ey Jole )3 oS @d)S Ao plgie osle i
sl 5385 (w98 g paliune yruno (595 53 (SOIHLL Gos o
kst ker
316l e plise YV dlly ;3 Yo 9 1 bailg, (5,186l L
sl y1j wygody GwgS s (595

)

05" k%
os"
Sl Gee Jolas (E,ffz) Jsl dloye )8 0ile gla>
YWy Sl eudites e (551900 Gos g weS e ($9)

9d 0 Jol>

B, =k} — kb )
Jol el dlzpo 5l asy oailesdly Jb plsise s ol olez b
S b gl 1y (055) (w93 5 (V55) paitns (slapans (5,
ey dee o Buile las cdml )5 3ged S35 e
sl b plels 2y B JSae b S |
L oowsd Glapuse glp woloy Jsl aoye 6 Bpmile
O Jgaz 5 9 dale YV (5555 dhaly By jl cilize glagleds
Gan glad b Guwsd e 4 bgsye il cal 033 abl
sl 5 wygod wluwlxe digad plgisds g ol

kST = (YY)

Modares Mechanical Engineering

Gldlpodn ) Suadle S g3 5 Jsl welay Jolhe & S

O PS4y dzgi b aesge glid | Guwsd s (555 @Bxly

5 (015) Jsl wlsy dope sl msd o (595 4852 agls

RO 4.»..»‘.’2.4 ‘JJLB A 9 \Y lmls))| o yidy (926_75:) ©93 u.’>|.>)4
iel3 |y s dbaly (g8 o (895 Jsl e lay gl

(R +¥02)* = (R + of12)* + (13, + g1)°

—2(R; + of1,) (1, + g1)cosbis —

Ois

_ Cos_l((Rt +0f12)° + (n + g1)% — (R + yp2)?

2(R, + of12) (1 + 91)

)

Y
193 s (59 P93 1o sl
(Re +¥12)* = (R + 0f52)* + (13, + g2)°
—2(R; + of3,) (1, + g2)cosb55 —
035
Ryt 0f)* + (1, + 920 — (R + ¥12)?
= cos™1(
2(R. + of32) (1 + g2)

)
)

e yruo (695 93 9 Jgl wlsy U=l a8y sbilg; (2 JSa

Guogd s (535 £33 9 sl wlay J2lhe 4By slilss (0 JS&

G By2 2l cad colus lsie 6> aly 51 ekl b

39T o 14 dhaly 511, LS asks
Ss = 2H (1, + g)0s ()
(caalius) slas) 2H IS askd g5, 48y 535 ot coluce S
> 398 (88 ST .ol (IS j5bay 8> agli O 5 Gy
bcwud plu )3 g Lgd (0 sl 48> digly e3ga=e )3 his

Volume 19, Issue 6, June 2019



dlsse yual g kol duas VOV

glad 5 g oy 45 ey bl 93 5 Glgie |y L
S eSlay 093 d>ye slp (J8 dloyo siiles .8l 485> Jige
Saa yse gled b Guwsd e glbs @ bgie wlwlee

sl 00 03591 wilwloe diged ylgicds (g, SuoFOe
92c'§=450

_, (450 + 132.5)2 + (125 + 7.5)% — (450 +9)

- o8 2(450 + 132.5)(125 + 7.5)

- 9557450 = 18.74°
18.74 X

S,s =9 % (125 +7.5) x 80 - 390.04 mm?
dyo = Lz 200000 _ 512.77sparks
S, 390.04 s.mm?
05t = cos™t (w) =21.24°
2 125 +17.5
kSh = w =10.20 um
18.74

[

Ekzs2 =10.20—9 = 1.20um

dole glalhs glhae (Gllad hily) SwSay i ol 3

b dawls il L_glm&lzw b wgd oy 6)‘5&245'.}).4:

dohe glbs Gt 5 dwlxe (g ol @l SeS

dalbhs ol pluz o Glapion b 4 juoe wliyly g 5eslsy,

wlehd cole 5 cdl slys Lilisl loguss ¢ ) Spuile wds
29d 0 S G283 sl

S nSamyss -F
sloadsS 5 lgwsd Bpadle 13 Vb glacds 4 (biws
Gl ) Bpadle wl Spp w¥Sie I o gladSesS
glolhs dulxe 9 Julxd cwl wlply b s Sl
slaloporiz ) Burile )3 gladSeeS lagwsd 5 Bpwile
Aoy o ) el gaieds)l andl g el sl IS @Byl
sl ) 393 o> i g el glalhs (g Bpadle
i Johe @ T Jiwl g lalhs ool grexd o ASGe
ol slalhd hadn) 9 Julod padyionzn ceb g Bpadle
dole lalbs (Guixi ol > 29de )Spadle g9
Slaloyodas (580mble 093 wSlay 5 sl ol (s 8 pis
(lizo glagled L) bogugd 9 puiiune glayue (59, @l
9 oMb dwlme g hdda, (Ghlad 9 (55955 wYslee SSe
wcuol 00 (g IS4z § (b3l (o slagesT el Aoy

sl ) lse 5 eylie G ol 5l Jol> aulis
10l ol By b gt 1 (slapgs] SeS -)
slogwgd s ohgdy wliylg
dpo o Bpadle w8y g blbs he 4 gladSzeS
33 (glogad b -l dnly ln (5,8 it dlmpe 2>Vl

Glalpesiz g Bpwile

O e IS 53 dlzyo p 51 amy conileadly Hl cwelid U s
dope o glalhs 5 wbh sy WolS ugd 5 eulitans

gl Jhitie (i J>lhe 4 b () 80rile
2 Gz 4l o esehe (ol w¥slee SaSwy -V
695 0T 550§ 1 drnolomo 9 Ly (g8 (slppune (S it
o EBuwile slh> g osdigiydelin suwo I paw Sl

i Juln dlsyo

WAA sl3ys F ojladd 04 oy98

910;::450
_1((450 + 147)% + (125 + 13)2 — (450 + 33)2

2(450 + 147)(125 + 13)
- §EI=450 = 30.37°

= CoS

3037 xm

Sis =9 % (125 +13) % 80 658.33 mm?
dy = L _ 117000 —177.72 sparks
S,s  658.33 s.mm?
035t = cos™t (w) =34.3°
18 125+ 13
k$h = M =2711pum

30.37
2]
Ekfz =2711-24 =3.11uym

5 dsl welay ol (sl orddmlze )0 @ Spdle slalh> (8 Jyaz
ilize gloglad b Guwsd (slaymus pg

> o:fike  oailesdly b oeileo

(03,540) (09,540) (epfeablis 4os

sl ealsy

BYINE YOIAS 0
-FIFFE YA/A¥ Wee 9 e

—¥ WYY €O
= WY = filuse yrao
©9° Q5|3)3

—¥Y 1N/2% 0
SMYE W/Ya 12 (58 yauno

VY. WIYE €.
= V/YE = uians yroso

)J.)LM RSE ATy ulJ.MJ A 9 o L_glm‘JsA_? aJLu as 439§ O‘.Aib
6o w3y gl dese glalhs gl osddmlze (555
Shdels b plie b ke glad b uwgs slapms
pd Alope plise shy IS o> L ilsan bagialeT
) 1 okl b g8 e (595 58 dle Goe i iy
VE dhly Gapb 5l paditune e 513k Goe 5 4852 gl o

ansl duoloeo ol

03" ks

cr —
k33 = gcr
s

(Ye)

s (595 093 wSlsy dzye (558 aile (65955 sl culplo
0 ..
el 5 900 YO dbly b (B s

7S = gy — kb )

Ek

22
o3loa8ly )l cpgd wSlay aloye Sl am (lgie s gl gl b
b ol by (755) (w98 same (53, 9 (V55) pafitons yuo (59,
pod by dlose 5 Buuile glh> 5 3905 S5 e 4yl
Somile glals sl LalS ez 5 JSia b Gis I,
a5 alize L_glm&lzw b s sl yun (gl 093 c_u.’>|.>)g: >y
sl all O Jgaz 55 cosd duwlxo YO (555 dhily Gub
5l deols i salbs b (g)858 sbalhs ol dwolio .cwl
sdddrulne (5,585 yslie 45 amde Glid (F Jsa2) lagses]
o5 s lsien Lagaail 51 Jol> pslio b balhs (sl
53 ol o Vsl LSl s i oyl 45 4isS plan il

e SiilSe usige dbghs - sale dolinle



WOV (5,5wslsyg 9 (5)Sepds Jolie By (shigly Julond silSily (i 53 (g 9 pudiiuns (Slagsus (5)Spsdle (slall

Yy Of i gloyelly ;3 1=0,1,2 Guging laguging
Jsl el () pds oo 0 oldl cudsia g; 9 0k kK;;

3 cu.">|.>).): d>yo dlasl ;;L.».u J owgisn g yld ©93 c;‘.’>|.>)g: 9
el 6'4.L'>).4A.’\.'3 iy

&l
1- Nikravan AR, Kolahan F. Statistical analysis and
optimization of process parameters for cutting rate and
surface roughness in wire cut machining of TI-6AL-4V
alloy. Modares Mechanical Engineering. 2015;15(9):141-
152. [Persian]
2- Parvizian ], Abyar H, Abdullah A, Ghadiri Zahrani E.
Accuracy of small radius corners in multi stage WEDM:
Roughing parameters and geometrical analysis. Modares
Mechanical Engineering. 2013;13(7):87-101. [Persian]
3- Selvakumar G, Sarkar S, Mitra S. Experimental
investigation on die corner accuracy for wire electrical
discharge machining of Monel 400 alloy. Proceedings of
the Institution of Mechanical Engineers Part B Journal of
Engineering Manufacture. 2012;226(10):1694-1704.
4- Dekeyser W, Snoeys R, Jean-Pierre. Geometrical
accuracy of Wire-EDM. International Symposium for
Electromachining, 1 January, 1989, Nagoya, Japan.
Unknown Publisher City?: Unknown Publisher; 1989.
5- Magara T, Yatomi T, Yamada H, Kobayashi K. Study on
machining accuracy in Wire-EDM: Improvement of
machining accuracy of corner parts in rough-cutting.
Journal of the Japan Society of Electrical Machining
Engineers. 1991;25(49):23-32. [Japanese]
6- Magara T, Yatomi T, Yamada H, Kobayashi K. Study on
machining accuracy in Wire-EDM: Improvement of
machining accuracy of corner parts in finish-cutting.
Journal of the Japan Society of Electrical Machining
Engineers. 1992;26(52):1-15. [Japanese]
7- Dauw DF, Beltrami I. High-precision Wire-EDM by
online wire positioning control. CIRP Annals.
1994;43(1):193-197.
8- Hsue W], Liao YS, Lu SS. A study of corner control
strategy of Wire-EDM based on quantitative MRR
analysis. International Journal of Electrical Machining.
1999;4:33-39.
9-ObaraH, Kawai T, Ohsumi T, Hatano M. Combined power
and path control method to improve corner accuracy of
rough cuts by Wire EDM (1stReport). International Journal
ofElectrical Machining.2003;8:27-32.
10- Obara H, Ohsumi T, Imai W, Yamagishi Y, Hatano M.
Combined power and path control method to improve
corner accuracy of rough cuts by Wire EDM (2nd report).
International Journal of Electrical Machining. 2003;8:33-
38.
11- Puri AB, Bhattacharyya B. An analysis and
optimisation of the geometrical inaccuracy due to wire
lag phenomenon in WEDM. International Journal of
Machine Tools and Manufacture. 2003;43(2):151-159.
12- Sanchez JA, Lépez De Lacalle LN, Lamikiz A. A
computer-aided system for the optimization of the
accuracy of the wire electro-discharge machining
process. International Journal of Computer Integrated
Manufacturing. 2004;17(5):413-420.
13- Sanchez JA, Rodil JL, Herrero A, Lopez De Lacalle LN,
Lamikiz A. On the influence of cutting speed limitation on
the accuracy of Wire-EDM corner-cutting. Journal of
Materials Processing Technology. 2007;182(1-3):574-
579.

Modares Mechanical Engineering

Slose (sl Bz a9l paete (g ey Jole gl -V
20 g ab dlro g el by wygeds w5 padiue
S 58usdle sl g oailendl )l woldd (595 selly ool
A L5l s G Ly o2l

thw 121y B wylite I8z (g Sedlny J>he 3 -F
Gos & 3900 el gl 9 padiius Loy (53,15 dshs
(a2 )3 g Al @yl Wy ol 51 S 2 (595 5Bl
oxilas8ly Ll 51 yden oflgen ealitus yrus (g9) oilendly b
Al g8 e (59,

o2l 3 ssdaslyl (5,950 wislee gl iweeo § duglie -0

w98 oy el Jole slalhs (rads gl dlie
Sl @8 b @wsleo ol a5 sls lids (= lemusﬁﬂ GJLU L

g Muled Gyt g dwlze |y 55556 lalbs silsie 295

wliply SGmio §8 glealS 53 w¥slee ol 51 Glgie
3503 oslasiuwl

ol 0345 53 (Baiunsh (9w 51 (5390 1531045 g St

caol ot 33 8 akkags o 51 (330 1 INS! daapls

ol 03458 553 Baiungs (9w 5l (5390 @8l (ylas

sy (sl ssmsh) Ll ases rpBaiigi pew
sxiungd) dlise yuol 1(%0+) Glol Stmgfl wlids byl 4esie
(%0+) oy 03383/ (5ol Slloxi/ Lol Sitimgs (09

ROWIRXV-ARAR u‘f.).w.us; 63w 3l (5330 1 lle gilin

culighsy -F
(g Se) b gy oley A
(ed9) oS 3ldy bugie  Aj
GhlgSae) il €
(Sparks/s.mm2) ahuw 3515 » olej 4>y ;3 a8y slasi JE>  dg
3 AL by dloge > st e 55 Sodle slbE g
(095540) palliuns yowo 4 o By dygly glas K
Oeishs 3 edg) Syl wunsd (Sl lage sl E)
GolsS) aulsi puilsys
(03540) Bz B> Sl g
(0355%2) 33 3923 B> 1583 Jlasiol o] 2 &5 25 peaSle gmax
(o) Uiy (ewls) glis)  2H
(09,540) (5 )80sile Gos k
(095550) ©)Bpsile sl of
By adxiglss P
(09s540) o g2 13,
(8s590) swgd e (5550 gl R,
(095590) wgB ppmee Sap glad R,
(4885  yiohie) (sopdeny il ey §
(mm?) 5 aghs (g4, B8)> 3l caxd colue S
(edg) shjlaajldy v
(N) puwr iitS Wy
(48,85 1 o) oo iy W
(09,5we) exilasdli by
Giliss padle
Ay 53 o (e desd (595 e GBI wsd (59 By gl
okl @B
dzye )3 o (oudie deud (895 pme (H9x 9B (895 4By gl
(b)) @B
(0l S eslsy dole s dpz aysly 65
b yuussidly
g e b baipe glayially Byee cr
poite yraso by baiiyo slayiably By2e st

6;

6o

Volume 19, Issue 6, June 2019



dlsse yual g kol duos VOVA

method of determination of wire lag for enhanced profile
accuracy in WEDM. Precision Engineering.
2011;35(2):339-347.

19- Chen Z, Huang Y, Zhang Z, Li H, Yi Ming W, Zhang G.
An analysis and optimization of the geometrical
inaccuracy in WEDM rough corner cutting. The
International Journal of Advanced Manufacturing
Technology. 2014;74(5-8):917-929.

20- Charmilles Company. User manual Robofil 200.
Unknown Publisher City: Charmilles Technologies; 1989.
21- Abyar Firoozabadi H, Abdullah A, Parvizian ]J.
Accurate machining of small-radius corners by Wire
EDM. Journal of Mechanical Engineering. 2012;42(2):1-
12. [Persian]

22- ASM International, Handbook Committee. ASM
handbook: Heat treating. 10t Edition. 4t Volume.
Russell Township: ASM International; 1991.

WAA sl3ys F ojladd 04 oy98

14- Han F, Zhang |, Soichiro 1. Corner error simulation of
rough cutting in Wire EDM. Precision Engineering.
2007;31(4):331-336.

15- Han F, Cheng G, Feng Z, Isago S. Thermo-mechanical
analysis and optimal tension control of micro wire
electrode. International Journal of Machine Tools and
Manufacture. 2008;48(7-8):922-931.

16- Dodun O, Gongalves-Coelho AM, Slatineanu L, Nagit
G. Using wire electrical discharge machining for
improved corner cutting accuracy of thin parts.
International Journal of Advanced Manufacturing
Technology. 2009;41(9):858-864.

17- Di Sh, Chu X, Wei D, Wang Z, Chi G, Liu Y. Analysis
of kerf width in micro-WEDM. International Journal
of Machine Tools and Manufacture. 2009;49(10):788-
792.

18- Sarkar S, Sekh M, Mitra S, Bhattacharyya B. A novel

e SiilSe usige dbghs - sale dolinle





