[ Downloaded from mme.modares.ac.ir on 2024-09-23 ]

[ DOR: 20.1001.1.10275940.1396.17.4.15.1 ]

306-299 oo 4 o lesd 17 095 1396 a5 (w30 SBlo FwIdgo dlxo

iy ole dolinle =
= . =

1 . = =

g0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

Silwdad 9 (2585 Olonlio Hl ooliinl b SS9 cudg wSII B CH wisl yd axfltae
S S ol - SFIFY H9y 4 Gdus

18 () pull (paol (5 pun 90 plse s 7 50l (5340

OIS csmsb il axlgd ixio slRE W Sle Lwiige oty —1
O‘ﬂ; (L;usja D‘l‘\”):“"; 4}195 ko oKy (Sl Wi J):f) dymb’\b -2
mzhoor@kntu.ac.ir 19395-1999 iy §gsio «)lps #

XV Ao wleb!
Ol (slebaiome 53 39,58 (i 2w b) 95 o] )3 45 sl YU o b (o388 5y9 (20 JS5 a5)3 K Sy ptamg 1Sl o> IS5 J (st dlie
; s . . e Les e T el ol b s 1 1395 515 :cdl,

o pall oy S (3aoS ol 3 S (o 2l Byg (b S8 car (VL LS dagl e Y SU (S psUl a5 )l )3 1395 Jjj 15 = ):
s s A . . o a & s B et a .- o . a L a ol . Aleems ‘u‘u)i N

9o Ay JLid (e y5boa) rf b (oS 3as (59 2 (o2 31 Loog iUl alold g 559 51 g iUl alols cadss (o551 dax )‘)_~“l~>°a 1396 cuigms) 03 weole ;s )
Sl oS @ 228 Glopilesl 5 Al oazmg say Sy (Sg g Sl (3 S5 a5 el (glod S ()58 o inlej] (S g Ol 45
s b (5l 63logl — SV gmVga® bS5l egdge cnl iz sladin g (Sl Cas (B 20DS pl ol S Vi pu b 2355
adss Bl 50,8 Jae can ol 0 odlitul o (a3 (luand caa (Cudl Lo 1 Wbl lBlep 53 45) o5l g Jlw S, SS9ty Sl sl b
oy bl s 4 wnss 3,509, 50 (55l GoyF g opmite odle Joles py> il 48515 exlinulyyge glite 3,50, 95 (Sl e il

o Ao (o3 3,Sa5) 53 ol 033 AT ol oyiie oole | Jolan o @0 (oS Ak (gl el 3 (Sl 4l g lonil A b~ P
Llasl & i jal (e o8 ol 033 50,5 o (900 obisS ol S 3 Syl 455 (6551 5 (235l Loy JUIS S L Lang
38 Jols (sl 5 o2 5 Sl s BT Calbiyd 2,5 S 4 o & S e 2l 5 JUS

Study of electrohydraulic forming process by using experimental observations
and numerical simulation with ALE method
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Electrohydraulic forming (EHF) is a high velocity sheet metal forming process in which two or more
Received 04 January 2017 electrodes are positioned in a water filled chamber and a high-voltage discharge between the electrodes
Accepted 05 March 2017 generates a high-pressure to form the sheet. In this study extensive experimental tests were carried out

Available Online 23 April 2017 to investigate the effect of different parameters (such as discharge energy, stand off distance and

Keywords: electrodes gap) on the maximum drawing depth and implicit on shock wave maximal pressure in

High velocity forming electrohydraulic free forming. EHF is a complex phenomenon and experimental work alone is not
Electrohydraulic process sufficient to properly understand this process. To explain different aspects of the problem, Arbitrary
Numerical simulation Lagrangian Eulerian (ALE) formulations coupled with fluid—structure interaction (FSI) algorithms that

Abitrary Lagrangian Eulerian are available in the advanced finite element code LS-DYNA were used for the numerical simulation. In

order to model the effect of the electrical discharge, two different approaches were implemented;
explosive equivalent mass and energy leak. In the first approach, according to the similarity between
explosion and electrical discharge in the water, electrical discharge energy was converted to equivalent
TNT mass. In the second approach electrodes gap is replaced by a plasma channel and electrical
discharge energy was leaked to it in a short amount of time which makes the channel expand and
generate shock waves propagating toward the workpiece. Finally, a good correlation was observed
between the experimental and simulation results.
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Fig. 1 Schematic of sheet metal forming with EHF
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