128-121 yoye 10 o jlouis 14 093 1393 (63 (Y30 SWlKo (FwIdo dlxo

SHaR9 3y el doliale =

=
. M = i
OV 0 Sl  wiigo = &
= L1\
mme.modares.ac.ir U‘T)./;‘g;:%,

HESbe b dinn Jolw 5318 sapgd (gl p axido iy Joo (ygawl plS g (00 (55Lwooly
6955 SFokw

*2 PO o 1
Sasold &yl (5 g J.a.o‘
AR5 cmpte oy oSl (o s bausme g (o (owiines 005N 0jl (pwins o) wlis,S -1

Iy ey oKD i basme g (lpes (it 031 cojl (wtipee ¢ balinl =2
shahbeyk@modares.ac.ir 14115-143 ., 3900 (o5

S dlis cleyb!

56 65,1 i Sl Y (0 4 Cenglie g s S iile el Sl (SlSe olgE o 1S S 4 (558 slapss A gy Ao
o3ler ey 095 bl mlio wile (puiige oo )lS 53 (278 Sl 53 S p & 2dlsl Colll g jlriil b 9 9,55 5 5] 1392 e 03 il

At sk 4850l 00 eyl 4Ty el al g, LI 4 slosler o 50 5 witlye (655 WbouisS Shedtane 5 (359 S Slo 1393 1o 05 ol s <)

Dgas o)l amisyy ) cwlidie 93 Jas 4 ()53 oo (e T 51 a5 Sgas soliul alise 6“935) S ol dlse ol (go0e (55l o5 15

Jole 318 slopgd [L3) (g5lwancds (slp amboy ), Joo giluosly Hekiie 4 oole 5 ael )l (soae i ,6SU) S lie ol yo s Joloo 538 pgb

2 oolee 59,5 Glodiag Sjso d pd LiSlug ) amios) Jae Slo pste ol IS jslate ay 5w ol )0 050 e il hof) Juo

20,5 g0 )18 (Slingjaie 5 6 9me ST slas AL o g oad (giluands syl dgazma gl (hgy S 4 oo S s dgime sl
. . . . . L . _ sae (g jlwodly

S Shiged Sy slp LBl il a5 amiog, Joe 50 gl domiog, Jde 6 amo Cqa 3 5 SLL A ¢ dt;u

Gt )0 Slaubre Gloj azg BB jials of ) e oo oo (lid duslie (pl 45 095 0 dslis (555550 (5,105 )L o e

ol 10585 5 YL Cds 3l g,y ol caro

Numerical Implementation and Calibration of Microplane Model for

Closed-Cell Metal Foams with Spherical Cellular Structure

Amir Souril, Sharif Shahbeyk?2*

1- Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran

2- Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran

*P.0.B. 14115-143 Tehran, Iran, shahbeyk@modares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Metal foams as a new class of materials with interesting properties such as high stiffness and

Received 23 January 2014 strength to density ratios, capacity to absorb impact energy, and reproducibility, are rapidly
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Available Online 27 September 2014 growing their share in engineering applications such as aerospace, automotive industry,

lightweight structures, and energy absorbers. Different numerical approaches have been already

developed for the simulation of this class of materials from which the two-scale microplane model

Efo’"s”;?{gi'.. Metal Foams has been focused in this research. First a simple algorithm has been proposed for the numerical

Microplane Model implementation of microplane model to simulate the mechanical behavior of closed-cell metal

Non-Linear Finite Element foams. The structure of foam is assumed to be an assembly of firmly bonded spherical shells. Next,

Numerical Implementation in order to calibrate the microplane model, the mesostructure of foam has been simulated using

Mesostructure . . . .
non-linear finite element model. The FE model has been subjected to both uniaxial and
hydrostatical loads and required steps for the extraction of model parameters from the results
have been outlined. Finally, the results of microplane model and mesomodel have been compared
for a more general biaxial loading condition. Despite tremendous reduction of computational cost,
good agreement has been achieved.
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2- Linear Elastic

3- Microplane

4- Explicit
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4- Back-Rotated Rate of Deformation
5- Additive Decomposition
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1- Heaviside Step Function
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2- Mass Scaling
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1- Gamma Distribution Function
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