[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.8.25.2 ]

342-335 o0 B8 o lesb (16 0,93 1395 YLT (yu) e Siilfo wliye dlxo

a9 poke dslislo

=

. . z

I S0 (Swiigo = 3
Yany
mme.modares.ac.ir U ¥

oy 0ly I 58 915 et (Swilo 585 dg9uomo Ol (S 3lwdmd 9 (53w S

3538528 09 B 2 bl saane Can 1S e 59 4

Ao gt a5y ool ST oK (KMo 09,5 (jlpils -1

Mg dgatio A5y (oMl 13T ol (SlSo wtinee i)l pwlih)lS i gal y2il> -2
Mo gt 15y ool ST olR15 (SilSlogay 05,5 Lokl -3
b_sepehr@mshdiau.ac.ir 9178615649 i gorio cguie™

N Alio el

Cobus oz N o 5 oSSy (Sanb @is )b 5 (egtte Jobe b Cou lade Ggpat (SIS s, 1394&’3 wz'“gﬁ?i i
o e - . .. . - . . .. . " e ¢ . Y e cdl
S i g G olie 5 e sk & (Ol (nl 3pde Bos S e Rl L (Bl SRS @ e lade Bypas ot

. oo ) ) ) T P ’ 1395 31,5 18 1 5 ks
ol B plply s Jla Bpo lade glial aliomg dwlin g Ggliie oled I atslS Glidos )b 56 Bgpac )> oddoly! 1395 51,05 21 icalu s ad)

S o S 51 ISP 8y (Seols sl o o 8y (il St g5 o gt Sl agill 4 Suop o S bl s 7l 1l

BT (shate Bgpa

Glacdl o 2 50 ol g e SlaSiie 5 by Bgpat oy Bypdt Jeld erdbilyl (ciudw 91 Glall Joe e il e as

Ceipen 15 G5 Sk 35 st (a5 St 5, o Sie sl 3 35 pload StV liSngey, bt o 1S3y e sl

2 g 0dg iyl syl SBgs 4 Lol i jlade oS b L gl ad a8)S J sy Jhw 1 gludl Gae 4 iy pas ke
3585 po Slyess &S 05 03 (L e S o 4 g SaY 3 1y 590 jox 0 el ol & e AR Ges Can
35 Bl clllas b agh ol @b cud 526 (Selns ISk 0 5)S J1 l lstear labe Bgpal 5 (Sdgyan
S ol ed

Modeling and Simulation of Mechanical Behavior in Knee Joint under Gait

Behrooz Sepehri’, Hojjat Mohammadi Esfahani, Faramarz Firouzi

Department of Mechanics, Mashhad Branch, Islamic Azad University, Mashhad, Iran.
*P.0.B. 9178615649, Mashhad, Iran, b_sepehr@mshdiau.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Mechanical behavior of articular cartilage is affected by many factors. Inhomogeneous distribution of
Received 09 February 2016 proteoglycans and collagen fibers through the thickness causes some depth-wise behavior. Mechanical
Accepted 07 June 2016 properties directly affect stress and deformation of the tissue. In previous studies complexities and

Available Online 11 September 2016 variation in mechanical properties were ignored. The aim of the present study is to create a model close

to real anatomy of articular cartilage in knee joint and to simulate its behavior under dynamic gate in the

Keywords: h

Articular Cartilage stance phase. o o
Finite Element Modeling A 3D finite element (FE) model was created. It was constructed considering femur and tibial
Dynamic Loading cartilages as well as medial and lateral meniscus. In the FE model, a nonlinear isotropic viscoelastic
Mechanical Properties material model was used for cartilages and linear anisotropic elastic one was chosen for meniscuses.

Morever, cartilages were assumed saturated. Numerical simulations on the model showed that peak of
maximum principal stress occurred in superficial layer. It was decreased through thickness. This
explains the existence of osteoarthritis in the exterior layers. The present study showed that hydraulic
permeability variation in cartilage as a strain-dependent variable was negligible in dynamic loading.
Also, results showed good agreement with experimental ones.
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Fig. 1 Shcematic of nonlinear viscoelastic model expressed by Wilson et
al.[15]
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Table 1 Material properties used in modeling of articular cartilage in
the present study [8]
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Table 2 Material properties for modeling of meniscus in the present
study [8]
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Fig. 2 Reaction forces at the femoral cartilage during stance phase [20].
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Fig. 3 Rotation at femoral cartilage during stance phase introduced in
the model [21]
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Table 4 Comparison of strain-dependent permeability and the constant
one on results
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