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(INACCURATE) PERFORMANCE OF THE SMALL STRAIN FORMULATION(INACCURATE) PERFORMANCE OF THE SMALL STRAIN FORMULATION
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control control variablesvariables: temperature and the right : temperature and the right CauchyCauchy--GreenGreen tensortensor

internalinternal variablevariable: : transformationtransformation right right CauchyCauchy--GreenGreen tensortensor

T=C F F

1T T
e e e t t

− −= =C F F F CF

THERMODYNAMIC APPROACHTHERMODYNAMIC APPROACH

free free energyenergy

elasticelastic energyenergy

transformationtransformation
energyenergy



( ) 1 0
2

TT
T

η− Ψ + + ⋅ − ⋅ ≥
gradS C q&& &

ClausiusClausius--DuhemDuhem inequalityinequality

12 Te
t t

e

− −∂Ψ
=

∂
S F F

C

T
η ∂Ψ
= −

∂
STATE LAWSSTATE LAWS

ThermodynamicThermodynamic forceforce2 2 Te t
e t t

e t

∂Ψ ∂Ψ
= −

∂ ∂
T C F F

C C

M α

t
Fζ ∂

=
∂

d
T

&ASSOCIATIVE EVOLUTIONARY LAWASSOCIATIVE EVOLUTIONARY LAW

0 0 0F Fζ ζ≥ ≤ =& &KUHNKUHN--TUCKER CONDITIONSTUCKER CONDITIONS

SecondSecond PiolaPiola--KirchhoffKirchhoff stress stress tensortensor

EntropyEntropy

MandelMandel tensortensor BackBack--stressstress

SymmetricSymmetric deformationdeformation rate rate tensortensor 2 T
t t t t=C F d F&



F b1

b2

A

1 25 8b mm b mm= =

0 0.2 0.4 0.6 0.8 1 1.2 1.4
-50

0

50

100

150

200

Axial displacement of point A [mm]
A

xi
al

 fo
rc

e 
[N

]

small strain
finite strain

T=285 K

Conclusions and future developmentsConclusions and future developments……
FEM FEM implementationimplementation::

ExperimentalExperimental testingtesting of the of the obtainedobtained resultsresults

ModellingModelling of of advancedadvanced devicesdevices: : orthodonticorthodontic wireswires, , stentsstents, , microgripsmicrogrips……


