[ Downloaded from mme.modares.ac.ir on 2024-04-10]

[ DOR: 20.1001.1.10275940.1395.16.1.30.3 ]

290-280 yo o <1 o )louis 16 0,93 1395 (13399 )8 ()30 Sl SwIdieo dlxo

a3 el dsliale =

—r-; =

y . £ : =

¥y Sl  wiigo = & -
=[I\=

mme.modares.ac.ir T ks

P94 Syl S ignl (Sl sS4 diuly pald gelaw (SIS Jolsl o

Kum F Jowo vl ¢ (S iludag

T .1, i
SAL Lo,y " 9ine fuuaade S Glasssaisls vl ga
e disas e gy oSl «SlSa e dlil =2
ul){) ‘w)w ;uu.ao " bmlb ‘3‘9.0 L;».L.Q(o c.)l.'f.w‘ —3

gh_majzoobi @basu.ac.ir 651754161 . ia™

s NEIEAPSYIN

aBbpuess S = S5 wales Jlne ey SB Lpkugy (b CojorlS el Lid 4 pubud maw (Siasly cpusi Caa guols dlie Jol8 gy i

s BMB 39y cpl ) Cowl oad duwlixe (¢ilodings g (6338 (2y55 o be) | oS 5l okl b )] ol g ol oas ool

1394 S350 25 by
1394 313 o plk

Sy et sjlotenss Sl J LEn1S (sl 0o disa sl 005 ool (gl Alai dus e (y30]] 1 45 oy 5 (60 (sl ihs, 1304 26 s o)
by el ()5 i 09y b @l opl Aty A 5d 00 Mg AL B gl piale 4 Sion S Jse al p 030l (oS! 5l 1l
Slgiin ey cnl & amd e Ui gl 2980 ot gl Cono HLid g (S (slagiges] I eslizul b adlsl )3 09 e g5l 00 SBlology (b ool sl
SlSe ol g Shgy il I Ormper Wl aBbras Sl =S colps e lp (SO adzy laggeil Sl lposass 1512 75513 slore
onl pogde 35 i (Sl dw (ted 90l e ploml b 1) eale ST Jgdo g (6)lth ¢ oS ol (5 Al ISt Myge 5 S Jae

4 Copmd dlasly o Jodliy by 028 9 Gl dlenMo LB laSidlga 5 (sl Sty (Sla IS i )3 o2 i &S 45 (adule

Deriving parameters of pressure-dependent yield surface for polymeric
composites using kriging-based optimization method

Javad Payandehpeyman', Gholamhossein Majzoobi'”, Reza Bagheri

1- Mechanical Engineering Department, Bu-Ali Sina University, Hamedan, Iran.
2- Polymeric Materials Research Group, Department of Materials Science and Engineering, Sharif University of Technology, Tehran, Iran.
*P.0.B. 651754161, Hamedan, Iran, gh_majzoobi@basu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 16 August 2015
Accepted 04 December 2015
Available Online 16 January 2016

Keywords:

Polypropylene/nanoclay nanocomposites
Extended Drucker-Prager criterion
Kriging model

In the present paper, to determine the pressure-dependent yield surface of polypropylene/nanoclay
nanocomposites, the extended Drucker-Prager yield criterion is used and its parameters are derived by a
combined experimental/numerical/optimization approach. In this method, the difference between the
experimental and numerical results obtained from three-point bending test is minimized. In order to
alleviate the burdensome numerical simulation, a surrogate model based on Kriging method is used to
estimate the cost function. The optimum of this function is obtained by maximizing expected
improvement method. Afterwards, the results are verified by tension and compression tests. The results
show that this method can substitute the complicated experimental tests which are normally employed
to identify the extended Drucker-Prager parameters. Also, this method can be used to determine the
mechanical properties of thermoplastic material such as tensile and compressive yield stresses and
elastic modulus using only a three-point bending test. In addition, it is found that the volumetric change
of thermoplastic during plastic deformation is significant and the non-associative, compared with the
associative, plastic flow assumption is more proper for this material for the extended Drucker-Prager
criterion.
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- Drucker-Prager

- Expensive Black-Box Optimization Problems
- Surrogate Model

- Least Square Error(LSE)

- Radial Basis Functions(RBFs)

- Kriging

- Nonlinear Finite Element

- Computational Fluid Dynamics(CFD)
- Johnson-Cook

10- Zerilli-Armstrong

11- Drucker-Prager Cap Model

12- Boyce-Raghava
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Fig. 6 Drucker-Prager yield criterion[8]
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