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Stresses in given Stresses in the

coordinate system new system
o, Equilibrium in x direction
T 0 Equilibrium in y direction
o and
dx dy=dy’cos(0), dx=dx’cos(6)
o

y Give the rotation relations in the next page



ROTATION FROM x-y TO x'-y’

o' =2x ;GW M ;GW cos(20)+ 7, sin(20)

o', = P ;GW _Ox ;GW cos(26)-z,, sin(20)

' = —wsin(wﬁ z,, C0s(20)
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PRINCIPAL STRESS SYSTEM

Direction of
max principal
stress

Principal stresses
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To connect with the math of the previous course

Principal stresses are the eigenvalues of the following system

(O-xx o O-) Oyy Oy, n
Ty (ny — 0') O n, =0
i Oy, O-yz (Gzz o O-)_ B n3 ]

Principal stresses (eigenvalues) are obtained by solving the following equation

(Gxx o 0) Oy Oy,
det o, (ny — CT) o, |=0
i Oy, Oy, (Gzz B G)_



To connect with the math of the previous course
(for 2D problems, e.g. plane strain)

detf o (Jyy — G) 0 =0 < ((GXX - G)(O'yy — 0)— GXyZXO'ZZ — 0) =0

77
l.e., principal stresses are 2

] p p _O-xx+o-yy+ O-xx_o-yy 2
given by: Oy = 5 T 5 + Ty




If all this fails to register please visit :

http://www.efunda.com/formulae/solid_mechanics/mat_mechanics/calc_principal_stress.cfm




