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Us.i.tlg the component transformation law for the second-order tensor and mﬂsideﬂng the
2ZD-plane state, we obtain that:

! _Ep tEy , Eqp
1 =

——cos(20) + £}; sm{20,)
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where 8, =60° and 6, =120°. Then by combining the above equations. it is possible to
ehminate £, , Le: 3¢ ;
En =3 €y + & —%] = 4 66667 10~
I%. -_
Once the value &,, = 4 66667 x10~" is obtained, we can replace it into the equation Eil
and we obtan:
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EH—E;]—Ell—it'n::l=—3.4ﬁ4l'|}}flﬂ4 = £y =-1.73205x10""
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To obtain €5, first we obtain the angle of rotation with respect to x;, which is
8; =060°+90°=150" , thus:

€y =72 4 U D 00529,) + £y, sin(20,) = —0.33333 x10”
Checking that:

£y, +Eqy = £}, + E5y = 0.66667 x107*

As expected, since the trace iz an mvanant.
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50, the given displacement field does not satisty the equilibrmm equations.



Homework:

Consider a sfrain rosetfe that contains three strain gauges where there are 45° internal angles,
(see Figure 7.10). At one point we have calculated the following strain values:

£, =033x107  ; €, =022x107 ; g, =-0.05x10"

Find the maximum shear stress at the pnint in questinn.

Then consider an isotropic linear elastic material with the following mechanical properties:
E =29000Pa (Young’s modulus); v=0.3 (Poisson’s ratio).

a)  Obtain the eigenvalues (principal strains) and eigenvectors (principal directions) of
the strain tensor;

b)  Obtain the eigenvalues (principal stresses) and eigenvectors (principal directions) of

the stress tensor. ¥

Hint: Consider the state of plane strain. X
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