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Continue from last time (U was obtained), now we want to find the rotation part of deformation:
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1) Eigenvalues of U and V are equal! (same can be said about C and B)
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Physical explanation
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Mathematical explanation:

vove_ (3URkv)

\’J—;;BX; o6t PH Joh 8 2 dolve L CQ U
U\/i = Xi\/t
@gﬁi@vti N @R - Q?AJ@fﬁﬂbt A (Ry)

(;?:fffoi;f:ff) e Y R i)

\/w,' - A\'w :

(

HNQ o/ ses

y .
T-v 2 R Ly
R s \‘j;2$7§ILAm |

Ot M\Q S‘\CQN\& &\‘Q . A}Z (\ > N \/\m

Q&QL

Sk 8 \fx G Q
ET V j E \Qc /Q O%M CA

R



SESGTe

\;/—\\/ J - L _ 0~\ch
A |
\G @J = [Q\ %Wﬁ\\\*‘\J

QO\N\% P U P \)v\owné slion

NI CEN

Infinitesimal theory for strain
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Principal strains and axes:
[eigv, eigd, eigvalues, thetal, theta2, thetalD] = eigSym2([-0.05 0.0656; 0.0656 -.0078])

eigv =

-0.5890 -0.8081
-0.8081 0.5890

eigd =

0.0400 0
0 -0.0978

eigvalues =

0.0400 -0.0978

thetal =

0.9410

theta2 =

2.5118

thetalD =
53.9151
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The angles (53.91 and 55.65) and values of infinitesimal and finite deformation theories are pretty close!

What if | wanted to get principal strains and angles from Mohr circle
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Final question: how do strains in x,y axes
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We have already compared strains in each theory's corresponding ~—
principal axes.

- Normal strains were very close

S
< <
- The rotation parts of deformation were very close Q \ >
in pri d match

- Shear strains are zero in principal axes for both theories and matc

FYI: Read theorem 139 (Cesaro Line Integral representation) O
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Theorem 143 Let {f(-,t)} be a motion. Then
J(x.t) >0 an:‘é X [tg, 00).

Proof. Our definition of a motion requires that for any fixed value of t,
1}
the mapping f(-.t) is a deformation on B . Therefore, f(-, ) is invertible =

0
its Jacobian determinant J(x,t) # 0 on B x[fg,o0). Since J(x. t) must be a
continuous function of both position and time, the requirement J(x,t) # 0
[ 0
on B x[tg,o0) = either J(x,t) > 0 or J(x.t) < 0 everywhere on B x[tg, o).
At t =ty we have
f(x.tp) =x= f,’d(x,to) = 6._,.

Thus,

det F(x, to)
det [f;;(x, t0)]
det [5,,]

1.

J(x,t0)

o
s J(x,t) > 0 everywhere on B x[fg.oc). B
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