Downloaded from mme.modares.ac.ir at 15:03 IRDT on Sunday May 13th 2018

286-276 oo 5 o lesd 17 093 1396 313 o ()30 S0 wIigo Ao

9 pole dolinle =
= . =

1 . = =

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

Gaos S AT 50 cwid i 3981 O 3l ookl b SS9 > vy
Jbw S840 Ob > 9 (sl HUS b Kwlsdgrnwd

fsa 3 Gl s &2 S waaadluie s i ga ida sane dauld ke

Db Sl (sixino oKl (SOl pwdige iy (ool S (goomatils —1
b Sl (ixino oKl ( SSle pwtige il =2

Db Sl g inins oKl (S5l iz ¢ luiils =3

JJ[J @‘5):‘393 o oKl Sl W ‘L;)xf) JMID -4
bakhshi @Nit.ac.ir 484 i, i L #

EXVCN Ao wleWb!

2 28l oo s S3B slosyg (23S slasinl B )3 S50 slayioll et 5 I3l (ALl o ol S xS 5 SAS s ot 0 SJ‘K u’;‘(’)’” i
2 &ly Jhow Jlid S L mls sl 0 Sy JSamd )0l b g @lh anb 0 5 cul (Sae Sg g3 slapld (a0 G W . >
. . . . | . 1396 ()98 04 15

S 5l ooliol b clldo (] )3 gu g0 guine lodbd (gyol Byg 09 i1 > s 0ylg00 a4l )0 Lol wusd Hlauis oyl 5y 055 odaw 1396 catgusy) 17 sl s )

Geos S Al dewgt dnl)d )0 (b olite il o)ld 0 (SaSse (uip & asdie iludnd p (e eln by ol 4l
Bag (2SS (sl Jitano )18 95 | o 418 )S IS4y a8 )3 sl o il Sl 5 Sl Gl g slad )Lt L (Seoliasg,nem SHSn
wgMedy ol 48,5 )15 adlllas 390 (SuSgy> oty p dlaieo HLid ob g olad Uid o il 5l AT b cunlo b do 55 b D945 o 03l S Bg)den
27 bl bt (riuaons jglaiads unl ol sy aabaS 0)lss3 )3 (SASs2 (Sg) ¢ Ak S 5 Byg gl el iz by ol

4 ol ol al ad o Ui (SS9 wyp 0 ) Ghgy opl (g dlesel LB 48T ol ok pbml s 5 53V 68 (sl 59 (59, p )

4l SaSsm Foe Sl ulis JLIBl rirer 250 SuSorr Sl &4 b dbiss jlid JialS L elad L8 )
Ao C& pw pd S jD (69955 (sl eyl 4y (cuad (Sl ( SASe e (gilodans @S 0 0ol Ui (ol 0gMe )l Jlis
S led) ko o511 4

Investigation of Wrinkling in Hydrodynamic Deep Drawing assisted by Radial
Pressure with Inward Flowing Liquid Based on a Geometric Method

Maziar Khademi, Mohammad Bakhshi Jooybari*, Abdolhamid Gorji, Milad Sadegh-Yazdi

Department of Mechanical Engineering, Babol Noshirvani University of Technology, Babol, Iran
* P.0.B. 484, Babol, Iran, bakhshi@nit.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Prediction and prevention of wrinkling are very important in tool design and determining the effective
Received 29 January 2017 parameters in sheet metal forming processes. In forming metallic cups, wrinkling generally occurs in the
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- v two regions of flange and wall. The control of wrinkling in flange area is made less difficult by
Available Online 07 May 2017

controlling the fluid pressure applied on the lower surface of the sheet, but in the wall region it is
difficult because the sheet is not supported. In this paper, using a geometric method based on numerical

K ds: N . A . . . N .
V\%mgn; simulation, the wrinkling in the wall of the symmetric conical parts in the developed hydrodynamic
Hydroforming deep drawing with radial pressure and inward flowing liquid is investigated. In the process, two
Conical part independent pressure supplies have been used for forming the sheets. Due to the nature of the process,

Radial pressure the effects of radial and cavity pressures on wrinkling have been investigated. In addition, the effects of

material, initial blank thickness and punch velocity on wrinkling in wall area were investigated. To
verify the results of the simulation, several experimental tests have been done on the St13 and copper
sheets. Good agreement between the simulation and experimental results shows the reliability of this
method in the wrinkling study. It was also demonstrated that increasing the maximum radial pressure or
decreasing cavity pressure leads to increasing wrinkling. Additionally, wrinkling was decreased with
increasing blank thickness. Moreover, it was shown that wrinkling simulation is very dependent on
input parameters such as punch velocity and appropriate element size.
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Fig. 1 Pressure system and die set in the process of hydrodynamic deep
drawing assisted by radial pressure [8]
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Fig. 11 a) Steel wrinkled conical cups b) Copper wrinkled conical
cups, using HDDRP with inward flowing liquid
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