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Orthogonal tensors represent a rotation plus possibly a reflection.

Example of a reflection:
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“Large deformation" rotations are represented by orthogonal tensors
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"Large deformation" rotations are represented by orthogonal tensors

Other properties of orthogonal 2nd order tensors

1 . —r c Od}\ V (» T (S otdho Bom&\

Ty " Cw oA \ M@(\ft&
14 \{u,\} TLA-\Y:W\/ o (e p J‘J\ S P
3. Y ol = magabl 8
b Nov [ Tu- T e
3
i~
L W
1 & 2 \,;fj/\
k
W = T Tuwy B |
S e ST
T M\h\ohoh"hv\}\ o) _’,T\A
T
1 =5 2 )
- (Drh‘ o 5 = Tu. Tu: -t = \Tu\vzoM =
NS NN

\Tal = {ul

. Squece all S — Ty=U.
\W\ N ‘?i(/ A dd ssubded WM\} > T e

V5% e Tl lw) — \T(Uw\’)\ vl

@ AN 5 AN A= \—T(A\,T\/\ ;(\/\_I/\

ME536 Page 3



=0 N \ Ty ) el

CK/\(‘OX J-Q

Orthogonal tensors also preserve angle between two vectors:
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Summary:

Orthogonal tensors
- Preserve the magnitude of vectors VTN -
- Preserve:

@ o Angle oo W @ vV

o Distance JYW“T\/\ ;W“\/\

o Inner product Tu, Ty = N

Between any two vectors

Skew-symmetric tensors
They also represent rotations (but small rotations)
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Definition of axis of a second order skew-symmetric tensor:
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Decomposition of a tensor to symmetric and skew-symmetric tensors
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We deal with several symmetric tensors (strain E, stress é \

We want to calculate the eigenvalues of symmetric tensors (e.g. principal strains, stresses)

Recall definitions of eigenvalues and eigenvectors
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Look at notes from 8/28
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Not all matrices can be diagonalized
- If the matrix has distinct eigenvalues -> It is diagonalizable
- If some eigenvalues are repeated (e.g. lamba_1 =lambda_2 =5) it depends (Jordan form ...).
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