
Jo
p-
©
ht
 
 

 
 
Ab
wh
rep
ar
im
dif
kn
la
pa
im
Va
co
pe
In
So
va
jo
im
Th
jo
W
im
(D
di
So
 
K
sc

1.

K
re
up
m
th
(A
Li
St

ournal of Mate
-ISSN: 2393-9

© Krishi Sansk
ttp://www.kris

Des
Im

bstract—As th
hich results in 

eplacement surg
rtificial knee j
mportant part of

fferent load un
nee replacemen
rgely on the d

aper tries to a
mplant with diffe
arious implant 
ompared unde
erformance in r
n this paper, w
olid works by us
arious forces a
int. We have u

mplant and try to
his research pa
int implant und

We have modell
mplant using CT
Digital Imaging
mensional mod

olid works and t

Keywords: Hum
can, Biomechan

. INTRODU

Knee being m
esponsible for
pper part kn

maximum body
he middle tis
Anterior Cruc
igament) is kn
tem .[1] 

erial Science a
9095; e-ISSN:
kriti Publicatio
shisanskriti.or

sign an
mplan

he cases of art
the total knee 

gery the need f
joint implant i
f the human bod
nder varying c
nt surgeries th
design and ma
analyse the thr
ferent biocompa
materials used 
er different 
real time situati
e have modelle
sing customized

and stresses ac
used computati
o analyse its be
aper focuses on
der real-time sit
led a three-dim
T scan data ob
g and Commun
dels of the knee
then the simula

man knee impla
nics, Computatio

UCTION 

most importan
r motion of t
own as Fem

y weight being
ssue known a
ciate Ligamen
nown as menis

and Mechanic
: 2393-9109; V
ons 
rg/Publication

nd M
nts usi

Ardh 
1P

2Assist
Harcou
E-mail:

throplasty are 
replacement s

for effective, d
is increasing. 
dy has complex
conditions of d
e success rate

aterial of knee 
ree dimensiona
atible materials

for knee joint p
load conditio

ons. 
ed and design 
d computationa
cting between t
ional technique
ehaviour under 
n the design an
tuations by con
mensional FEA

btained after se
ications in Me

e prosthesis are
ation is done in 

ant, Knee Pros
onal Technique

nt part of hu
the human bo

mur bone wh
g the longest b
as meniscus 
nt) and PCL 
scus and third

cal Engineerin
Volume 6, Iss

n.html 

odelli
ng Co
Kumar Shu

PG student, Me
Harcourt 

K
tant Professor,
urt Butler Tech
 1ardh.shukla2

increasing day
surgery or part
durable and com

Knee Joint b
x anatomy which
daily activities. 
e of surgeries 

joint implant. 
al model of kn
 using FEA tech
prosthesis impl
ons analysing

artificial knee 
al techniques to 
the femoral an
es to model kn
varying body w

nd modelling of
nsidering CT sc
A model of kn
egmentation of 
edicine) images
e being modelle
Ansys 17.1. 

sthesis customi
es, FEA 

uman body a
ody. It compr
hich is subjec
bone of human
comprises o
(Posterior C

d component i

ng (JMSME) 
sue 3; April-Ju

ing of
ompu
ukla1 and Dr

echanical Engi
Butler Techni

Kanpur (UP)-2
r, Mechanical E
hnical Univers
26@gmail.com

y by day 
tial knee 
mpatible 
eing an 
h suffers 

During 
depends 
So this 

nee joint 
hniques. 
lants are 
g their 

joint in 
find out 

nd tibial 
nee joint 
weight. 
f a knee 

can data. 
nee joint 
DICOM 

s. Three-
ed using 

ized, CT 

as it is 
rises of 
cted to 
n body, 

of ACL 
Cruciate 
s Tibial 

It 
or 
Ge
sur
da
inc
rep

To
tis
res
It 
kn

Th
rap
res
sty
Re
or 
po
wh
op
the
it t

une, 2019 pp. 

f Artif
tation

r. Vinay Prat

ineering Depa
ical University
208002 
Engineering D
sity, Kanpur (
m, 2vinayforus

is observed th
physical inju

enerally disea
rgical proced

amaged ligam
clude PKR (p
placement).  

otal knee repl
sues with art
spect to the cu
helps to relie

nee joint norm

he rate of Tot
pid pace wit
spect to diffe
yle.  A nativ
eplacement in

metal alloy
olyethylene an
hich is induce
ptimum purpo
e damaged tis
to provide pat

Figu

183-188 

ficial K
nal Te

tap Singh2 

artment,  
y,  

Department, 
(UP)-208002 
@gmail.com

hat when a pe
ury then its lig
ases related 
dure where p

ments is treate
partial knee re

lacement (TK
tificial implan
ustomized dat
eve and reduc

mal as to that o

tal Knee Repl
th increasing 
rent size of t

ve design of 
clude a  femo

y , plastic in
nd metal tib

ed in tibial bon
se of TKR re

ssues and imp
tient a normal 

ure 1: Artificial

Knee 
echniq

erson is subjec
gaments or Kn

to knee join
procure is di
ed through kn
eplacement) a

KR) include re
nts of differen
ta obtained thr
ce pain and in
f normal knee

lacement is e
population 

the knee, obe
knee prosthe

oral componen
nsert made u
bial componen
ne during surg
placement sur
lant artificial 
motion after p

l Knee Joint Im

Joint
ques 

cted to any ac
nee joint get in
nt are treated
iagnosed. Gen
nee surgeries 
and TKR (tota

emoval of da
nt biomaterial
rough CT sca

ncreased mobi
e motion. [2] 

expected to ri
and diversity

esity, in balan
sis of  Total
nt made up of
up of genera
nt containing
gical procedur
rgeries is to r
implants in p
post-surgery. 

 
mplant[4] 

t 

ccident 
njured. 
d with 
nerally 
which 

al knee 

amaged 
ls with 

an data. 
ility of 

se at a 
y with 
nce life 
l Knee 
f metal 
ally of 
g stem 
re. The 
remove 
lace of 
[3] 



18

Th
as
al
re
To
th

 F
ax
M
pr
sti
af
no
ca
m
no
sq
pr
in
kn
de

If 
ea
w

So
cu
co
To
a 
im
di
pr
w
de
ki

Th
di
th
w
an
kn
W
bi
ou
W
jo
pr
an
m

84

he importance
s it not only d
lso predict th
espect to the f
otal Knee Pro

he functional c

For example, i
xis of knee joi

Many times d
rosthesis resu
iffness, lack o
fter implant su
ormal knee m
an reduce eff

mechanics, and
ormal knee. T
quatting and k
rovide better 
ndividual is di
nee prosthesi
esigning indiv

f we consider 
ach other with

well as negative

o, there is nee
ustomized kn
oncept to desi
o find a custo
step ladder 

mplant with r
imensions. A
rosthesis the 

weight.And ba
eveloped with
ind of biomate

he main obj
imensional so
he nature of s

weight.In this r
nd contact pr
nee implant pr

We have studie
iomaterials w
ut the best sui

Work 2017 wa
oint implant c
rosthesis usin
nalysis softwa

moving conditi

p-I

e of gait analy
depicts the fail
he alignment 
flexion angle 
osthesis not on
capability of h

n this paper w
int motion no
due to lack 

ult in more p
of inability in 
urgeries there

motion. With th
ficiency of th
d patients w
he demands in
kneeling requ

function. B
ifferent than th
s is preferre

vidual implant

even two kne
h approximat
e error. 

ed to design a 
nee implant f
gn the individ

omized approa
approach of 

respect to CT
After the mo

CAD model
ased on that 
h specific proc
erial for medic

jective of th
lid model of 
stresses and d
research paper
ressure betwe
rosthesis at di
ed the nature o
ith the use of
ited biomateri
s used for mo
components. 
ng different b
are ANSYS 17
ons. 

Journal of M
SSN: 2393-90

ysis of knee pr
lure of total k
of failure of
and sagittal r

nly impact pat
human body 

we have consid
ormal to the ax

of ineffectiv
pain as well a
walking. It ha

e is lack of ga
he abnormal k

he quadriceps
would not hav

n a higher ran
uire the total 
Because size 

hat of other s
d to done c
ts. [4] 

es of differen
tely allowanc

computationa
for each pati
dual artificial 
ach in this reg
designing a 

T and MRI d
odelling of 3
l is analysed 

the custom
cedure and an
cal implants.[5

he paper is 
prosthetic kne
deformation u
r we studied th
een the diffe
ifferent flexio
of different st
f finite eleme
ial for knee jo
odeling of 3D
Finite eleme
biomaterials 
7.1 by applyin

Material Scien
095; e-ISSN: 2

rosthesis is im
knee replacem
f knee implan
radius. The fa
tient health as 

dered the mec
xis of sagittal
ve design o
as fizziness i
as been observ
ait analysis rel
kinematics, th
 and change 
ve the feelin
nge of motion 
knee replacem
of bones of

so design of a
ustomized ap

nt persons diff
e of 5% posi

al technique to
ient individu
knee joint ha

gard we have 
3D model o

data with ind
3D model o

under varied
mized implant
nalysed with d
5-7] 

to develop a
ee joint and t
under differen
he  nature of s

erent compon
n angles of th
tresses with d
ent analysis a
oint prosthesis
 FEA model o
nt analysis o
was carried 

ng the load at 

 

nce and Mech
2393-9109; V

mportant 
ment but 

nt with 
ilure of 
well as 

chanical 
 radius. 

of knee 
in joint 
ved that 
lated to 
he TKR 

patella 
ng of a 

such as 
ment to 
f every 
artificial 
pproach 

fer from 
itive as 

o design 
ually.the 
s arose. 
created 

of knee 
dividual 
of knee 
d body 
ts were 
different 

a three 
o study 
nt body 
stresses 
ents of 

he knee. 
different 
nd find 
s. Solid 
of knee 
of knee 

out in 
various 

2.

W
fro
im
fir
seg
21
int
an

Th
kn
est
An
use
Bi

 

A

hanical Engine
Volume 6, Issu

Figure 2 :- Fl

MODELLI

We have model
om the CT sca

mplant can be 
rst convert th
gmentation o
.0”. In this so
to a 3D mode

nd ligaments a

hen after crea
nee prosthesis
tablished amo
nd that file wa
ed for furthe
omaterials. 

Ardh Kumar S

eering (JMSM
ue 3; April-Jun

low Diagram O
Artificia

ING OF HUM

lled the 3D C
an of patient d

created. For 
he MRI/CT 
f DICOM im
oftware, we h
el of human 
s per the patie

ation of 3D m
s is designed 
ongst Solid W
as successfull
r simulation 

Shukla and Dr

ME) 
ne, 2019 

Of Computatio
al Knee Joint 

MAN KNEE 

CAD model o
damaged knee

modelling 3D
scan data i

mages into the
have converte
knee model e

ent data.  

model of hum
in Solid wit

Work and user i
ly imported to
on Ansys fo

r. Vinay Pratap

onal Modelling

MODEL:- 

of human kne
e so that the ar
Dmodel we h
into 3D mod
e software “M
ed the CT sca
excluding car

man knee a ar
th the compa
interface of M

o CAD platfor
r different ty

p Singh 

 

g Of 

ee joint 
rtificial 
have to 
del by 
Mimics 
an data 
rtilages 

rtificial 
atibility 
Mimics. 
rm and 

ypes of 



D
 

3.

3.

Th
po
m
pr
an
ne
m
pl

M
ar
ex
stu
ch
be
w
co
31
m
no
po

3.

W
co
im
ve
of
In
tw

esign and Mo

Fig

. MATERIA

.1. Artificial K

he materials t
olymers, ceram

material. The m
rosthesis inclu
nd stainless st
ew area of r

molecular weig
lastic insert in

More recently 
rtificial impla
xtremely their
udy biomech
hromium alloy
een carried ou

which are gen
omponent of i
16L alloy and

material of pol
ow a days 
olyethylene). 

Ta

.2 Material P

While designi
onsideration t
mportant. Bein
ery difficult to
f the bone mo
n Biomechanic
wo ways eithe

odelling of Art

p-I

gure 3: Modelle

AL AND ME

Knee Prosthe

that are used 
mics and com

metals commo
ude titanium 
eels, and vari
research.. In 
ght polyethyl

n the artificial 

ceramics h
ant metals in 
r superior we
hanical analy
ys, stainless s

ut using FEM 
nerally used 
implant are Ti
d oxidized zir
lyethylene fo
is UHMWPE

able 1: Commo

roperties:- 

ing artificial
towards the n
ng heterogene
o assign mater
odel due to wh
cal study of th
er in Mimics o

tificial Knee J

Journal of M
SSN: 2393-90

ed Human Kn

ETHODS 

esis Biomater

for medical i
mposites and 
only used as b

alloys, coba
ous alloys of 
polymers UH

lene) is most 
knee prosthes

has shown ca
total knee re

ear resistance
ysis of titan
steels, ZrO2 a
and compare 
for manufac

i6Al4V alloy, 
rconium and 
r manufactur
E (ultra-high

only Used Biom

l knee pros
normal anatom
eous and nonl
rial properties
hich its analys
he model we c
or during CAD

Joint Implants

Material Scien
095; e-ISSN: 2

ee Model 

rials:- 

include metal 
other biocom

biomaterials fo
alt-chromium 
aluminum wh

HMWPE (ult
commonly u

sis. 

apability to 
eplacement w
e properties. 
nium alloys, 
and UHMWP
the results. M
cturing the f
Co-Cr-Mo al
the commonl

ring the linear
h molecular 

materials 

sthesis the 
my of knee 
linear in natu
 along each di
sis become co
can assign mat
D modelling i

s using Compu

 

nce and Mech
2393-9109; V

 

alloys, 
mpatible 
for knee 

alloys, 
hich are 
tra-high 
used as 

use as 
with the 

In this 
cobalt 

PE have 
Materials 

femoral 
lloy, SS 
ly used 
r insert 
weight 

 

design 
is very 

ure, it is 
irection 
omplex. 
terial in 
in solid 

wo
sol
co

D
E
P
E

Is

4.

4.1

Th
rep
wo
sta

Th
20
by

utational Tech

hanical Engine
Volume 6, Issu

ork. We can 
lution which
mplete bone.

Proper
Density(kg/m^3
Elastic Modulus
Poisson's ratio 
Elasticity 

sotropy 

METHOD

1 CAD Mode

he design and 
placement su
orking life of
andard proced

he geometrica
017 Software 
y G Mallesh et

Figu

Figu

hniques

eering (JMSM
ue 3; April-Jun

solve a small
h become ex

rty 
) 

s, E (Gpa) 

DOLOGY 

eling of Artifi

its geometry p
urgeries which
f knee joint 

dure to model t

l models were
after referring
t al 2012. 

ure 4:-  2D Mo

ure 5 :- 2D Mo

ME) 
ne, 2019 

l portion of b
xtremely diff

Cortical Bone
1750 
16.7 
0.3 
Linearly 
Elastic  
Isotropic 

cial Knee Joi

play an impor
h has signifi
therefore ne

the prosthesis

e developed b
g the design s

del Of Knee P

del Of Knee P

bone for aniso
ficult to solv

e Ti-6AL-
4520 
113.80 
0.342 
Linearly El

Isotropic 

int 

rtant role in th
icant effect o
ed of adoptin

s is required. 

by using Solid
standards pres

rosthesis 

rosthesis 

185 

otropic 
ve for 

-4V 

lastic 

he knee 
on the 
ng the 

d Work 
scribed 

 

 



18

4.

M

A
da
su
w
m
m
ge
so
su

86

Figure 6: - 

.2 Mesh Diag

Figure 7: 

Meshing of Mo

After creating m
ata, for furthe
urface mesh i

workbench 17.
mesh size with
mesh converg
enerated in A
oftware ANSY
urface mesh to

Figure 8

p-I

3D Modelled F

ram of Artifi

- Mesh Diagra

odelled Knee

model as per t
er Finite elem
s generated f
1. This surfac

h respect to th
gence test.. 

ANSYS for the
YS 17.1 was
o find out the h

8 :- Mesh Size 

Journal of M
SSN: 2393-90

FEA Design of

icial Knee Joi

am of Artificia

e Implant: 

the design ob
ment analysis (
for femur bon
ce mesh is use
he loading con
The volume

e model of fe
 used for ge
highly stresse

 Diagram of P

Material Scien
095; e-ISSN: 2

f Knee Prosthe

int Implant:-

al Knee Implan

btained from C
(FEA), a tetra
ne model in A
ed to analyse 
nditions and p
etric mesh c
emur bone. Th
enerating tetra
ed zone. 

Posterior View

 

nce and Mech
2393-9109; V

 

esis 

- 

 

nt 

CT scan 
ahedron 
ANSYS 
various 

perform 
can be 
he FEA 
ahedron 

 

4.3

W
3D
va
tes
ord
the
ele

Me
co
ass
ele
me
4m
no
me

4.4

Va
on

Fri
be
co
be
co
0.0
Zr

A

hanical Engine
Volume 6, Issu

Fig

Figure

3 Mesh Conv

We have consid
D model .Me
ariation of von
sted on the a
der to simplify
e stress level i
ement during m

eshing of the
nvergence te
signing the m
ements were u
esh convergen

mm for all the
o. of 7266 nod
eshing. 

4 Defining Bo

arious types o
ne of them whi

ictional Cont
tween the two
efficient of 
tween femor
nsidered valu
02-0.05 for Ti
rO2- 0.02-0.07

Ardh Kumar S

eering (JMSM
ue 3; April-Jun

gure 9 :- Appli

e 10 :- Applica

vergence Test

dered a tetrah
sh Convergen

n mises stress 
assembly by 
fy and justify t
is tested on as
meshing. 

e model was 
est and defin

materials for ea
used for all th
nce test Size

e components 
des and 3595 e

oundary Inte

of interfaces a
ich are used is

tact: we have
o meting surfa
friction. Fric

ral componen
ues of coeffic
i6Al4V- 0.13,
7.  

Shukla and Dr

ME) 
ne, 2019 

ication of Cons

ation of Force C

t 

hedral elemen
nce test is do
to the mesh si
using mesh c
the analysis re
sembly by tak

done after co
ning the mate
ach of the com
he component
e of the tetrah

of knee joint
elements were

rfaces:- 

are available i
s:  

e considered 
aces and it req
ctional conta
nt and tibia

cient of fricti
, SS 316L- 0.1

r. Vinay Pratap

straints 

Constraint 

nt while mesh
one to evalua
ize .A check p
convergence 
esult. In this p
king different 

ompleting the
erial collecto

mponent. Tetra
ts.. According
hedral elemen
t implant and 
e generated af

in ANSYS 17

the friction c
quired some v
act was cons
al poly. We
on in this pa
12, Co-Cr-Mo

p Singh 

 

 

 

hing of 
ate the 
point is 
test in 

process 
size of 

e mesh 
rs and 
ahedral 
g to the 
nt was 
a total 

fter the 

7.1 but 

contact 
alue of 
sidered 
e have 
aper as 
o- 0.07, 



D
 

5.

W
as
pe
ha
kg
w
pe
pe
ch
of

6.

 T
17
de
re

 

 

SS
M
sh
im
th

4
4
5
5
6
7

esign and Mo

. BOUNDA

We have applie
s axial load is 
erformed stres
ave performed
g, 45 kg,50 

weight of an i
erformed test
erformance a
hange in stres
f body weight 

. RESULT A

The finite elem
7.1 software 
eformation an
espect to differ

For differe
explained 
designed k
From the r
mises stre
which is l
shows tha
prosthesis. 

S 316L ranks
MPa. The vari
hows that the
mplant materia
hat there shoul

Table 2: V

Body 
Weight 

T

40 1.
45 1.
50 1.
55 1.
60 1.
70 2.

Figure 11: -

odelling of Art

p-I

ARY CONDIT

ed body weigh
applied on th

ss analysis at s
d test analysis
kg,55 kg,60 

individual to 
t with differ

as implant m
s, deformation
on the knee p

AND DISCU

ment analysis
and to find

nd elastic stra
rent material. 

ent biomateria
above we p

knee prosthesis
result shown 
ss of 2.1026 
lower than th
at the Ti-6A

 

s second with 
iation of stres
e forces at jo
al should poss
ld less wear an

Von Mises Stres

Ti-6AL-
4V 

Co

.2015 1.3

.3508 1.3

.5019 1.5

.6521 1.6

.8022 1.8

.1026 2.2

- Stress Variati

tificial Knee J

Journal of M
SSN: 2393-90

TIONS:- 

ht in the form 
e joint during
standing posit
s at different b

kg, 70 kg 
be 60 kg in 
rent material

materials. We 
n and strain w
prosthesis. 

USSION:- 

s has been car
d out von-m
ain at differen

als at differen
performed FE
s. 
in table 2 Ti
MPa at bod

he other impl
AL-4V is bes

maximum st
sses with resp
oint is highes
sess less stress
nd tear at the i

ss with respect

o-CrMo Ss

36128 1.39
3508 1.36
5119 1.52
6621 1.67
8122 1.82
2235 2.34

ion with respec

Joint Implants

Material Scien
095; e-ISSN: 2

of load to the
g its motion. W
tion. In this pa
body weight f
considering a
our study w

ls to analys
have analys

with increasin

rried out in A
misses stresses

nt body weig

nt loading con
EA analysis 

i-6Al-4V show
dy weight of 
lant materials
st suited for

ress value of 
pect to body 
st due to wh
ses at the inter
interfaces. 

t to Body Weig

316-L Z

912 1.39
604 1.380
218 1.572
728 1.682
238 1.834
456 2.35

ct to Body Wei

s using Compu

 

nce and Mech
2393-9109; V

e model 
We have 
aper we 
from 40 
average 

we have 
e their 
sed the 

ng value 

ANSYS 
s, total 
ht with 

nditions 
of the 

ws von 
f 70 kg 
s which 
r Knee 

2.3456 
weight 

hich the 
rface so 

ht 

rO2 

18 
02 
23 
29 
45 
123 

 
ight 

7.

In 
dim
an
at 
Zr
31

In 
the
bo
de
res
co

Th
co
de
dif

Fin
eff
dif

utational Tech

hanical Engine
Volume 6, Issu

Figure 12: 

Figure 13: -

CONCLUS

the present
mensional m

nalysed at diffe
steady state 

rO2 and in Co
6L. 

order to valid
e knee joint, 

oundary cond
veloped the t
sult shows th
mparison to p

he von miss
mparison to a
formation. SS
fference in vo

nite element 
ficient techni
fferent loading

0

2

4

6

8

10

12

40

D
ef

or
m

at
io

n 
(m

)

hniques

eering (JMSM
ue 3; April-Jun

- Deformation

Strain variatio

SION :- 

t research p
model of artif
ferent body we

condition the
o-Cr compara

date our result
it is importan
ditions appli
three dimensi

hat stress distr
previous desig

ses stress fo
all other prosth
S 316L come
nmises stress 

analysis of 
ique for pred
g conditions. 

0 45 50 55

Body We

ME) 
ne, 2019 

n with respect t

on with respec

paper we ha
ficial knee j
eight conditio
e total deform
atively less in

t from the fini
nt to know th
ied and the
ional knee pr
ribution in ou

gn..  

or Ti-6Al-4V
hetic bio-mate
es second an
value for Co-

knee prosth
dicting failur

5 60 70

eight (Kg)

to Body Weigh

t to Body Weig

ave modeled 
oint and we
n. We observ
mation is hig
n Ti-6Al-4V a

ite element mo
he knee’s geo
e constraints
rosthesis mod
ur design is 

V is minimu
erials and show
nd there is a 
-Cr and ZrO2.

hesis proved 
re of prosthe

ZrO2

SS 316L

Co-CrM

Ti-6Al-

187 

 

ht 

 

ght 

three 
e have 
ved that 
gher in 
and SS 

odel of 
ometry, 
s. We 
del our 
less in 

um in 
ws less 
minor 

. 

to an 
esis at 

L

Mo

-4V



Ardh Kumar Shukla and Dr. Vinay Pratap Singh 

 

 

Journal of Material Science and Mechanical Engineering (JMSME) 
p-ISSN: 2393-9095; e-ISSN: 2393-9109; Volume 6, Issue 3; April-June, 2019 

188

 From the study of FEA analysis of joint we find that 
stresses at contact point between femoral implant and 
plastic insert is lowest for Ti-6AL-4V  

 We conclude that our designed knee prosthesis is safe and 
will not fail under extreme condition It is clear that even 
under extreme loading conditions the designed knee  
prosthesis is safe and gives optimum results for 
biomaterials such as Ti-6Al4V, Co-Cr, SS-316L, 
UHMWPE and ZrO2. 

 Static structural analysis of knee prosthesis shows that 
mechanical axis of artificial prosthesis should be same as 
that of normal knee anatomy. 

 It is clear from the FEA analysis results that the Titanium 
Alloys (Ti-6Al-4V) is the best suitable material for knee 
prosthesis material for knee implant because it shows the 
minimum Von-mises stress at different body weight so 
that effective stress can be simulated. 

 Analysis of artificial knee prosthesis is very important as 
it helps to identify the failure of implant under varying 
loading conditions. 
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