GradV =F7 . grad v
Skalarni pole ©(X) = 0(x)

Grad®©-5=3-Grad® =3 (F' - gradd) = (F - 5) - grad 0 = grad 6 - (F - 5

__6(A4)=0.14

B S 0(8) =021

Mapping:
a = x(A)

Horizontal lines

become curved '-.\

Vertical lines remain
straight, yet rotate

Before deformation

After deformation

Figure 3.4 Initially straight beam and the deformed bent beam

Mnoziny stejnych vektort (soubor stejnych hodnot), ,zijicich“ ale na jiné doméné
Prostorovou diferenciaci lagrangeovskych a eulerovskych poli je nutno rozliSovat



Diferencialni operatory v okamzité a referenéni konfiguraci
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Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > 1o
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Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > 1o

O N
N A A T
s NS
! ——hl-av/
\\\\\\\4/4*//1' A

________________________________________________




Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > 1o
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R = 0 R 8vk 8Vk 8XK
div v =e,— -6 =




Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > 1o
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div 7 = -2 ey = % = Ve OXk _ Vi py
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Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > to
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d — ¢ — - — = = o= F2 (Grad V =
WU Gk 0y, vl Oxr O0Xx Oxp 0X o KF ri(Grad V)




Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > to
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. - 3 - 8vk 8[/k 8XK 8Dk 1 1 —
d — ¢ — - — = = o= F2 (Grad V =
WU Gk 0y, vl Oxr O0Xx Oxp 0X o KF ri(Grad V)

= F,;f(Grad V)Kk



Diferencialni operatory v okamzité a referenéni konfiguraci

to =0 t > to
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d — ¢ — - — = = o= F2 (Grad V =
WU Gk 0y, vl Oxr O0Xx Oxp 0X o KF ri(Grad V)

= F X (Grad Vg, = F 7 : Grad V



Cviceni 2-3 — Geometrie deformace
Linearizace
V = 7774+ 0O(|H]?)
—VFFT=/I+H) I+H) =VI+H tH+H'H=
=T+ (B +H+ HCH) + O(HP) =1+ (H” + H) + O(HP)

1
V=I+-=

2(HT +H) + O(|H|?)

R = 777+ O(|H])

F=V-R
F-RR=V.-R-RT=V

R'=F"'.V

R:V-F—T

F!= =1-H" +O(|H)?)

R= V‘Ffz( HT+H0-G—ED+Omﬂ5
R:I+?H H) + O(JH?)




Vyjadiete vektor dZ jako superpozici translace, rotace a deformace.
df =F-dX

Tento vyraz Ize obecné vyjadrit pomoci polarniho rozkladu jako soucin dvou matic,
které popisuji rotaci a deformaci:

di=F .- dX=R-U-dX =V -R-dX

Nyni chceme dX vyjadit jako superpozici, tj. soudet pFispévki od translace, rotace
a deformace.

Pripomenme, ze

1 1 .
F:I+HT:I+§(HT—H)+§(H+HT):I+I¢{+E¢3

linearizovany linearizovany
lagrangeovsky lagrangeovsky
tenzor tenzor
A tedy rotace deformace

dZ=F-dX =I+R+E)- dX=dX+R-dX +E.-dX
translace rotace deformace

Plati jen pro malé deformace!




