[ Downloaded from mme.modares.ac.ir on 2025-04-03 ]

[ DOR: 20.1001.1.10275940.1396.17.11.40.0 ]

360-353 oo 11 o louis 17 093 1396 (yoie (w30 il (wIiie dlxo

Sy pole dolinle _'_==
—
: . =
0 S0 (Swigo = 5
mme.modares.ac.ir _;',-.:-;_";a?j;;

IM-K Jow jloolaul b IF a¥ed A ICH v p IS0 o150 4> 15598 (w) ¢
O )l Cidly Joudly b

3 Py -:51-2 . 1 .
Sol 9> tids sans 7 g3 ot Jlaa s C i slas yis

Bl o bl Sy into oS Sl iz 15555 gl -1
bbb Glopdy (mino oSy (Sl uige olptils =2
ol Sloedy (ixio slRiil (Sl ptige bl -3
j-hosseini@nit.ac.ir 484 ., soso b #

s RIIERISVIR
1) 5 il Sk Sl g8 dguoe B pljesis g (moge (A8 (2 Jelo 93 dliwg 4 Mg 536 oy b S S ing dlie
bt s B e S e 0,0
b Ll ol 3 295 (15 (slaoyin il g Cungy o8 & 53 @yl & pxie Hlyice oy o Jolgh 3 (rdge 5 298 S0 1396 ,5106 <.l ,» )
~Sliyle Jao olly (Lo Jao Sy dlia ) 33,5 blod Saadly JK5 i 3 03 oz S 5 Sliulgn 5 b b5l 4l
ol 5l s e 535 S 1 S Slaogin ) ] e (9l Kbl by 5 5 ol 5 (MAK) (S S i o
2 5D slanyin 1 ioren 5 a3 Jygial Jse J ol | Sl S5 it 0 e e o ) St =S Ja
SaS @ gudly oo 48l ) Jo gy J S Wolee ol o e S Jlasl Sadly oo s ol g ot Senl oS S Sl
ol 005 b 5 005wt IF 5Y55 (FLD) Lo IS 3o sloges (MK-GUISON) Juols e 1 oslizal b 3,8 odlizad o Jj3le s IF Y5 59

. e i . e o . " o i E s g & Joguel Jae
Slad oo i 5380 5 pe |y (RISt e Al drwgl Lo Jae &S dad o i ol zmls )5 awslie ), SKiing g ’

ey 0y (o puS Ll 25 g o) (0o pu o pwdin (S0l pd (63Nl Clpd o — 5SS g
ol &85 )5 (cy 2 3590 (BISSS S

Theoretical Investigation of Internal Cavitation on the FLD of IF Steel Using
M-K Model and Gurson Plastic Potential Function
Mir Emad Hosseini*, Seyed Jamal Hosseinipour?’, Mohammad Bakhshi Jooybari®

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

ARTICLE INFORMATION ABSTRACT

Original Research Paper The sheet metals formability can be restricted by localized necking and internal cavitation. On the one
Received 24 June 2017 hand, nucleation and growth of cavities during plastic deformation can increase the inhomogeneity of
Accepted 15 October 2017 sheet metal and accelerate the localized necking. On the other hand, localized necking at the intervals

Auvailable Online 27 November 2017 L A N . .
between the cavities can lead to accelerate joining and coalescence of the internal cavities. In this paper

an analytical model based on Marciniak-Kuczynski (M-K) model and Gurson plastic potential function

Keywords: . . . L .

Fo?,ming Limit Diagram in order to exert the internal voids effect on localization necking has been developed. Stowell’s model
Marciniak- Kuczynski Model was used to illustrate void growth behavior during plastic deformation. In order to examine the effect of
Gurson Plastic Potential Function the voids on localized necking, the void volume fraction was considered in the imperfection factor and

IF Steel Sheet Metal

Stowell Model the plastic volume constancy principle. The nonlinear system of equations was solved under the

procedure of modified Newton-Raphson method using MATLAB software. This new analytical method
(MK-Gurson) was used to predict the forming limit diagram (FLD) of IF steel alloy sheets and the
results were compared with those of other researchers. The results showed that the MK-Gurson method
predicted the FLD with better agreement comparing with experimental results. Thereafter, the effects of
strain hardening exponent, anisotropy coefficients, geometrical imperfection factor, the void volume
fraction and the void growth rate parameter on the FLD were investigated.
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ratios for IF steel [24]

. )L\.E.A "
435 K(MPa)
023 n
0 &
1.95 1)
231 T9g
Major 1 T
N Strain

IF Steel

JSeo=0999 0.2
= = Exp.[24]

—@—MK-Gurson 0.1
——TFEM-GTN [24]

a
r T T T T T T 1

035 025 015 005 005 0.15 0.25

Minor Strain

Fig. 4 The comparison of forming limit diagram obtained from M-K
Gurson model with GTN and experimental results [24]
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Table 2 The work-hardening model constants values and plastic strain
ratios for Hot-Dip Galvanized IF steel [25]
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Fig. 3 The void volume fraction versus equivalent plastic strain
obtained from GTN model for IF steel [24]
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Gurson model with M-K model and experimental results [25]
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