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Harmonic oscillator
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Therefore Newton's law can be written as B
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. In continuum mechanics
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. 1IN continuum mechanics

The model in which the force is proportional to the
stain is linearized elasticity
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The underlying energy.
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The underlying energy.
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Only valid for
small strains....




.large strain vs small strain

The model of linearized elasticity does not satisfy and impossibility of infinite
the physical principle of frame-indifference compression/orientation
reversal
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Rigorous derivation - energies
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Rigorous derivation - energies

What this tells us is that "minimizers converge to

minimizers"” |
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In fact, the Euler- Lagrange equation may be unrelated to the
variational problem
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Rigorous derivation - energies
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Fix | - obtaining the E.-L. eq.

Change the elastic elastic energy a bit
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Fix | - obtaining the E.-L. eq.

Change the elastic elastic energy a bit
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Fix |l = equicoercivity
Still we face the problem of coercivity
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We actually want to consider
the dynamic problem...




Dynamic model - variational approx.

Our problem can "informally" be expressed as
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This can be approximated as

0 ~0G-))

JO 5 = D_g C%C+\> fo\ﬂ >0

ANY 4
OAASMQ)\\%@/ q%c,\,\\/\, ,égf L J%Xjed, [B., Kampschulte,Schwarzacher,

23]



Dynamic model - variational approx.

Our problem can "informally" be expressed as
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p solution, we should add dissipation

This can be approximated as
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Dynamic model - variational approx.
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Dynamic model - variational approx.
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Dynamic model - weak solution
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Dynamic model - weak solution
TLL/M [% Kauo/osjflu@@ (S%Marﬁid]

Tke, @D( %)'ows ‘LO ’P‘“’-/ s V\om@/\eo\}‘ T(’:\p[

Cm\reﬂgy YDDJ\ —Lﬂ\é\xﬂ& O — 0O QMA W — O
4—9 e WM. SO\ O%

) S)U z fDIg (o) & @Jab%@db&\é
) LU 4 T (D) € 3 MGl

[ Technically, this is again cheating, because we should have
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Dynamic model - weak solution
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Dynamic model - weak solution
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Why study limits to the linearized
setting?

* Problably the most used model in solid
mechanics in engineering

« Can be coupled to inner variables, dissipation
phenomena etc.

« Easy to verify, "only" 1 set of paramenters

 The passage to the linearized setting in a sense
justifies the non-linear setting

[Frost et al, '20]
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Abstract We present an experimental methodology for
determination of all 21 elastic constants of materials with
general (triclinic) anisotropy. This methodology is based
on contactless resonant ultrasound spectroscopy comple-
mented by pulse-echo measurements and enables full char-
acterization of elastic anisotropy of such materials from
measurements on a single small specimen of a parallelo-
gram shape. The methodology is applied to two benchmark

reduces this number to 13 {monoclimc materials). The
real triclinic symmetry class applies e.g. for certain types
of minerals (talc [2] or albite [3]), superconducting iron-
arsenides [4], or advanced perovskites [5, 6], etc. There
have not been any successful attempts to determine full elas-
tic tensors of such truly triclinic materials reported in the
literature yet, although the well established ultrasonic meth-
ods (such as pulse-echo method [7], through-transmission
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