Mat-5.3741 Theory of Elasticity (5 cp) L Spring 2007

Stenberg/Juntunen
Exercise 5
Problem 1
How does the strain tensor E,
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change under an orthogonal chance of coordinates x’ = Ax? How is the case for
the infinitesimal strain tensor e
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Problem 2 (home exercise)

a) Show that the physical meaning of Zzzl €xk = tr(e) is the relative change in
volume.
b) Assume that body is under hydrostatic pressure

o= -pl, p = constant > 0

and show that
3 1 5
ZEk;k =P K= A+ FHh= bulk modulus.
k=1
¢) Hence, the condition x > 0 is natural. Present & in terms of Youngs modulus E

and the Poisson ratio v. What is the condition for v?

Problem 3
Let the characteristic polynomial for & be

det(o — o) = —a3 + [1a? — Lo + Is.

Show that the invariants are

3
Il = dek S tr(cr),
k=1

3
1
L= 501055 = 055045)
ij=1

= 3 l(6(0))? - ()]
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I3 = det(o).

Show that the invariants do not change under orthogonal coordinate transforma-
tions.



Problem 4
Let the strain state be a "pure shear”, e.g.

0 T192
O = | 012 0
0 0

Compute the principal stresses and directions.
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