PEA-TYR amiio /1 0,k 19 099 I1FAD Jlu /oo, Lis g baojlu Seile

s A
fub)fubub?uﬁ/djgv,{f

3/ t:u:""a tZ Iy

ol 9y bwgi 3l (> 1yb 9 (o oy iUl (6,515 ciilo yo guiT IMoil (g 5w doucis

“Tolol dozo s 3 (S gy G0 gy s ¢ GOUT sl (pan
2 g i g OLSNS (SlS0 mwikigen 09,5 «yluitils !
Syt i g (o OIS (Kl mrdigen 09,5 ¢yl Linel
VWAB Y oy o, VPRENV /) 20 Sislh o, VPRE/ PV redly o g

oS

alio 5o (ogy ol P Gl in Sle 4 &5 Cul Gt pd )5 edle sloanT b Ao ) pliardiy S )5 el anl
axdad b ll wled pae e 4y g canl lginl guil Pledil asly ] 8 cpl sl oals o955 (608 4 jamie ol 51 alizce
ol oalrardg U (6 ) bl (SLlTe (2 ytegen 5 (So el (nl W sl oas Il azgie (610 o0l (595 5 ale L9Son S
b e 5 (i 5l Sy sl alols Sankd S5 i lr Jid BB s, 5wl ol S 4 s L
5 ilej abgsye ylil g ankad S5 gl sl gz U g Ggajl pomsye slasis 5l eoliinl 0l 092g pasiis 0> Sy sl 3
O e Sleany S8 ()5 nile sl (giloannd b Glgi e 0ud S5 o)y (i peizmen g (Phb Caz sl ae
5 ot S (65 ile w18 il Pl e calliio cl 53 1 00,5 ade s (nl 3 (57505 (o Bpo b laayjo talS
Joe b 5l eoliinl b s -l 00l (3l ()5 nile Al azis ) 5 (il oo Sguzma pledl by, bawg Sloj o 52
@S el 005 Ly Sl S50 JSaskd @y o, Sz Sl ante U0 glAl wipsSl amles igy 5 00l gileand

sl )l (b 5 ot S an T giloand cuz Bk (nl 5 ooleiia (b)Y s Ul SLsT conal sy

Simulation of Anodic Dissolution in Electro-Chemical Machining
and Tool Design using Sensitivity Method

H. Amirabadi?, S. Y. Ahmadi Broghanit, and S. M. Emam?”
! Assoc. Prof., Mech. Eng., University of Birjand, Birjand, Iran.
2 Assis. Prof., Mech. Eng., Birjand University of Technology, Birjand, Iran.

Abstract

The electro-chemical machining process (ECM) is one of the non-traditional machining processes used in
various industries for the certain advantages it has. This machining process is based upon the anodic
dissolution. Having no contact between work piece and tool that leads to a less tool wear and eliminating the
cutting forces are some of the most important benefits of electro-chemical machining. There is still no
acceptable method available to predict the workpiece shape for a specific tool and also a desired tool for a
given cavity because of the complexity of this process, while using the conventional trial and error method to
extract the shape of the workpiece and the tool is time-consuming and costly. Simulation of the electro-
chemical machining process is a useful method to overcome these problems, and it lets us design and predict
the noted parameters, while cost reduction and time improvement are achievable. In this work, anodic
dissolution in each time step is simulated using the finite element method to simulate the electro-chemical
machining process. By using the results of the simulated model and the sensitivity algorithm, extraction of an
improved tool shape and a desired workpiece are possible. The results obtained demonstrate the ability of the
method proposed for simulation of the electro-chemical machining process and design tool.

Keywords: Electrochemical Machining; Anodic Dissolution; Tool Design; FEM; Sensitivity Method.
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