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Hooke yasasi

AF =-k AL

k = boyca uzama katsayist;
maddenin cinsine, cismin
geometrisine ve boyutlarina
bagl parametre

(stiffness; sertlik) Stress: zor  Strain: zorlanma

linear elestic materisl nonnesr fasks meiedal

&

strain
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Kiiciik mesafelerdeki yiik icin (stresler) nolineer stress-strain egrisine lineer
yaklasimlar. teget modulus (ansal egim) ve kiris (secant) modulus (egrinin
akordu) yaklasim mesafesi kiigiildiikge esit olur



1- Kemik/kas gibi cisimlerde uzama/¢ekme zorlanmasi (strain)

Strain Young's modulus
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Y (veya E), Young modiilii = (uzama/¢ekme esneklik modiilii)

- Sadece cismin cinsine bagh

d1 b3 d2

Tipik bir kemik boyutlari

Biyolojik cisim: kemik veya kas viskoelastik 6zellikte cisimler

Break or Rupture Point
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Lineer bolgenin egimi:
[ ; ProE;::urliicnf_l Liimit
gl / Y =o6/¢ (modulus of elasticity) maddenin
4 I A sertlik derecesinin bir 6lgiisii
B | [ Dimitie caunvatent to voung's
E‘ Modulus of Elasticity .
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Strain (or Change in Length) -



o=P/A

0.2% r= 1

nonlinesr viscoelastic material

P/

siness

strain

Sikisma esnekligi modiilii

) Compressive Stress
Compressive Modulus = P

Compressive Strain

[F orce )
B Area
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Force B (stkisma esn. mod.) = AP/AL/L
- =Y/3(1-2p)
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Sikistirilabilirlik = 1/B

K = Poisson orani: maddenin cinsine bagh

(nonizotropisine)

S (sertlik) = AF/AA (veya AL)
K (kompliyans) = 1/S
= AA (veya AL)/AF

Kemik/kas ve akiskanlarda makaslama (shear) zorlanmasi (strain):
Makaslama modulu veya modulus of rigidity

shearing stress dF/dA 7

shear mosulus G =

shearing strain  Ax/h _;

v =alanca bagil degisme
t = kuvvetteki degisme Y= 7 =tan@

D=y



G=Y/2(1+n)

K = Poisson orani: maddenin cinsine bagh (nonizotropisine)

Poisson orani

ince bir cisim ¢ok uzatilirsa, onun etki kesiti kiigtiliir (contractive). Bu durumda
lic boyda ortaya ¢ikan degisimler,

ylikseklige (a,) ve genislige (w,) bagl bagil degismeler
Aa/a, = Ab/b, = - n AL/L,
p: maddenin Poisson orani

Transverse Strain
Axial Strain

Poisson Ratio=—

Anisotropy of bone

Example: the Tamoral shalft (From Kondin & Fran&sl)y
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Viscoelasticity of bone: strain-rate dependency.
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Behavior of bone inuniaxial tension compared
to other common materials
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Effect of Aging: Stress-strain curves for samples of adult
hurnan tikia of teo widely differing ages tested in tension




