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Hydro-mechanical deep drawing is an advanced process in metal forming in which high pressure fluid
is used to form complicated parts. Conical parts are a kind of complex parts in which there is a high

Available Online01 March 2017 possibility of thinning and rupture during the forming process due to low contact area between the

punch head and the blank. In this paper, the Hydro-mechanical deep drawing of AI3003-IF Steel two-
Keywords: layer conical parts is _stqdied usir_]g_ the experimental and numerical gpproaches_. The effects of process
Hydro-mechanical deep drawing parameters such as friction coefficient, arrangement of layers and thickness ratio of two-layer sheet on
Two-layer sheet working zone are investigated. Allowable working zone in this process indicates the applicable range of
Conical part chamber pressure and drawing ratio to achieve a part without rupture. The results show that by
g;gmm‘:gtzgn:;h"d decreasing the friction between blank and blank holder, increasing the friction between blank and

punch, increasing the thickness of high formable layer and setting IF steel layer as outer layer increase
the limit drawing ratio and make the allowable working zone more extensive. Finally, comparison of the

results obtained from experimental investigation and numerical simulation shows a good agreement
between the results.

Slllas o3 gla Jls jo cwl jloye5 0 sloug Coenl 5l iz g0 12
5 Pl ol €85 Sjp0 4 g0 Dlalid (2SS aie) 3 AliZe 1 Senann slbsde BB b 4 (g pre Slabd o JSh wil
2 1y St13 9¥gs JAILI00 pseinsll (Sl ol L3l [1] GKen ol o5 oo mhaw s 4 yal ol o] iyl labkd as IS5
GBS do a5 awdlys g wsyS pwyp aYed slagyy cpdy S Jolre 50l Sk sen 9 S a5 ol By 9 e Gl
ogegl Y S5 (sla s,y (2SS w> la e o AY5s slay LY o Log,se labd e JS5 L

iy g bewbs s b [2] hSen g Lo)ly ol goVss SoySIl g S albiond ( SilSe olss ) oy Sl &) 4z g

Al 180

Please cite this article using: tawlod odliw! b3 & jbe 5l Ao cpl @ glayl (61
M. Molaei, H. Deilami Azodi,M. Safari, Experimental and Numerical Study on Effects of Process Parametens Working Zone in Hydremechanical Deep Drawing of Twdayer
Conical Parts Modares Mechanical Engineeringbl. 17, No.3, pp.72-78,2017 (in Persian)


mailto:hdazodi@arakut.ac.ir

Obled 9 HVg0 Suzxo

Sleg)3ud Grec QIS i) &) A3V b9 p5te Axlad B ) I Al p kT Hd Bld Jiells il SIAE 9 ()T Axlliae

oo yaizmad Wad oo 1,5an Jo Ll 2225 sloss gyl 4 cenl ascin
0 8 oses 9z 3l 6T sl cur Ll 4 Calis sl s b L]l
Siladoe sl bagsluans ;o el ad)S o (b Zelu
oah Jan g gl SIS 25 5y Jlael Sp0 @ T 1 Sl
3 JS..,: d;Ua.o &oae GLQLS)LMJM O 0 ‘_Jl.o.c‘ )Li:.é GL“’):‘“"‘“ el
AB s Bilhae o 05800 Jlosl 355 () i & e 25 >
O b oasl 8l LJB abexe B 4 acw oS o b glalhase jlid
s Ol 3l o e @l LS SRS ped glp ead eilan Jlade
Dgd e plomil coll [Led ot a1 8 aelsl g oo b Lid sasiSagame

onl 5 oo eoliwl IF 0¥ 4 Al-3003 psriegll 5LIT lasein
el a4 amgr Lol ool ools plas 4 JSs 5 2 Jaam ,0 anls
501 s G55 5 4w 5 25855 5 859 Oloo Sl ol5 [11,10]
Dol o aid 5 L 50.05

&5l Hie b oanlp s 5 Jlake lagjleans el jo
Al 53 592 e Al o 331 St 4§ lipebl g (g
oaalin Sg,0 (65, 590 51 jieS o)lgen iz (65, Jlade o g luad

Ll 00
-3

A . e, - . . o s
2 Sbly jlae laie 4 59 (FabS Gl Sl Graghy onl 5o

Fig. 1 Finite element model of process
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