
Continuum Mechanics, part 22

Kinematics_2

• Small deformation theory
• Right and left Cauchy-Green deformation tensors
• Stretch, polar decomposition
• Rate of polar rotation

Cm_part22























The plane stress induced by Cauchy strain is
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% rigrot.m
% strain and stress "induced" due to a rigid body rotation
clear
ommax=6;
omrange=1:ommax;
ss=zeros(3,ommax); ee=zeros(3,ommax);
splot=zeros(ommax,1); eplot=zeros(ommax,1);
mu=0.3;
E=2.1e11;
const=E/(1-mu^2);
d=const*[1 mu 0; mu 1 0; 0 0 (1-mu)/2];
for om=omrange
om;
omr=om*pi/180; e1=cos(omr)-1;
eplot(om)=e1; ep=[e1 e1 0];
ee(:,om)=ep'; sigma=d*ep';
splot(om)=sigma(1,1); ss(:,om)=sigma;

end

figure(1)
subplot(2,1,1);plot(0:ommax,[0 eplot']);
title('strain11 vs. rigid body rotation [degrees]');
subplot(2,1,2);plot(0:ommax,[0 splot']);
title('stress11 [N/m^2] vs. rigid body rotation [degrees]')
% end of rigrot



False strain and stress due to rigid-body motion



As before, but for smaller values of rotation angle



















Replaces cm0118b

So that 
ΛΦCΦ =T  

The above equation also represents the diagonalization of     C  
ΦCΦC T=′  with an obvious conclusion that ΛC =′ . 

Now, we can transform F to the primed coordinate system 
ΦΦ FF T=′  and URF ′′=′  

and similarly 
ΦΦ UU T=′  with ( )2UC ′=′  

TΦΦ UU ′=⇒  but we have seen that diagonal issince Λ=′′=′ CCU
Tso ΦΛΦ=⇒ U , which solves the problem. 



{dx}=[F]{da}

In one step

Right polar decomposition F = RU



Left polar decomposition F = VR
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Time derivative of a vector is the velocity of its end point
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