E lastic Constitudve rgé:.—é:bns

o OEjec-biwfj
Consider a ﬁren'nyoma[ 1:'7!'0( % mation, :

X = 'X+.:' QX+ c
M a

So(z) R°
Freper w‘ﬁjm( Jrep

_ X - t
F B ax /- — M - M* M
o)x 074( gx_' = QF
o +
I—G-A . Qa.-;’ F{A

A Spatiak  tenssy /vedur / scalar
j ij fmﬂjgm. unler Standarsd

5 said 4 1‘m276ww ,/ﬁ- :dz

?“u/e.rjo 19)’{‘07' MI‘&' :

+
A (‘K* ’f* = T
?’amé-z -{'engw;’ . Q(*) A, ) 62 ()
+ ¥ 4
;:K («, ) = Qe KK, ¢)
véctsr
-J-C b
/f’ Kot )= flx, ¢
scelar



+,_.. MF*—: g&f&éétF:J
> Sdtfﬂfj“"""( J & et

. -
& PR,
[ ] Q= F.:F-, i ’> j': F F

e -1 T
i w D.é[ o - . +
o5 wffnsie:,..t;fe ‘?-imem, QA+ QFF @

R does Mor L= TAQ+ Qug
Rk
K= d+w
& Qd Q S tte-of. stmiy 5 objective
k«* W Qugl 4 afe)
ts gy £ g
£ i =0,
7 KR, - 5 23«
> 6 Req’
Canc,



ngk,: te moterial time Aerivative jg & & ANOT

o%;jéctft’e.
L.

o 5—2 6 ( i, f)g)f : 9_@"’

(Q T QO g gy
S T
“TASdradq . qed

elostic matay;
PCX t) . SPOX Fex P
o ;‘;{é b
o= aémmw( 7(7{2 /'aﬁ’a!‘fa.[ ene cwrm ay’ M

525(3(,/:) 2 523()(,@;) \f'*a-//QE\S‘O(s)
(%5



Reoll Het F2 RU |, piky Q- 7

Pix.F) = Bix,u)= Brx c)
/
C=y*
jw elastic materials 5 He euc:jj o(e/.m(r m e ﬁ‘m-r&bn
State Hr:vj& U’ e 7“'-',“&‘.{6,' C.

L\) 55;)(' c) fﬁ'c’ctr‘re Sacg ot C.

“t, ratler Has ~ "
. I:ot'mfj

let X 4e & materind SORt 1 Ao

.91 a :7.‘0( %«ﬁm ot :‘Vomo( o e referentind %wqﬁ%
PO =X" 2 @Qxe e Q € S0(3)




I A N
Chali> x ax R4 e

2 C'= acqg’

In‘jenem.ﬂ ¢(C) 7'£' ¢(C+)

s o { QE S0(3) - B(x, QCQT)"‘C&’C C‘)j
% o ujmuf of S0(3) o [oet X |

e materied, Vs Ssebppsc

anol j Gx ®, fa/i?

3 aﬁerw;:fe iy mfhﬁ'ﬁt-

Refresenim‘:bn Hem : /4 chz‘rim J f 3#:”&»2- ﬁzzmzr «

I..fo‘f'l‘b/hz‘. jﬁnﬂ( :nj /

Ar o tropic juct‘:bn
fn::cf/d nvarants ;

Z = tr i
-2; = }J'(J:z" -t‘r//f)
L= oty



Remark.: 55(25-'121-)‘_‘ iﬁ(C)

"
S(RUUR) = D(FF) = P) |
% Ju‘r J:Wfrofa’c e/ﬂ.ﬂ‘a'c.' reymre . e M ‘":27 ﬂé’(dﬂé
M He motaim ﬂry& b,

C»{eman - Ml procedure.

Lt 0, be an arbitranty ol :
/ J Chosen regiom sn e '_7( 'Cin]‘jumﬁ:rn y
wmd Q4+ B0), .

((w, ¢) 1nternal

. ¥ Y P e
L Frlvl" . x.x-—.f
o)

De Jg, f-vi‘j.,u(a, &
" “€ or
/ &‘Z;s_r y r\ ’lﬁﬂ-ﬁij %
Binetsz * b .
9@ ‘Ouf o ¥ r 5{9{
=
/m”j zﬁﬁ ce i Aeat



We <ntwduce —nomiral heat flk (o Fiola~ Krchhoff

‘LQ,-Q-'.NO(A:: 2 n da

T(‘«.f) J(K,f) s 2(’(' é)

¢lo

fﬂ‘f‘ﬁ/*’/if Jx:] T.V- QN 44

ol

+j£2. (B-v + R dx

ﬂ. s ar‘,’{.-m,
j, we 17 6«.&'&9 He a‘(lw_/. POE Sform

fv.x, OF

——cy

oe ¥ 5 = DWP.,, P:/E....D’VQ_*/?B.V_er

Reca.[/ Hot  the Momentu
Entum 7ﬂ-= Iy
oy P o /: 8 = o



> DlVP-Vw‘ﬁV-(B—-Ef):o

Dl
& = 'i'/"/j"" DiVvP-v 4+ £ 8.y
-T
Bolance

f mecllam'cg,[ enw 0
materiad oescription

P {'j l'n‘ll'b the zalance. 50 Htad mjj:
D o g
E_,_L—p-'F-DIVQf- R

Izgnmré,= .Z.t Iy
‘9(1‘3;' 15 seé /mflc’ wse 1%5 Jh‘ema.( €n e:zy

I 0% i Hee el de - m He lofe
hand  side -74 #e above 7"--

e&réff@( n  rRreus




Wk,

(%1



GQJA. Idauj:

| D i
f%//'*ajﬂmz Adx + Qa_@__.ua(a. —/[2..@’3'_,(% S0

£ [, Clossiing - Dihem,
localization absolute tonpemture i 37“(,‘-.5
Dn _ R @
=5—-t 5@- + D:V-@_... ;O
l——v\_’
!
8- Q. Grpg L
&
QL -
Ghuo = JFy * GRAD @
J 2 "cjhﬂw(@ ‘Z;\{ o
’ .17: icad obervatim
et flex punts from
7 high 4
% 85;“*’0“/61*}230 o Aﬂdfe«yemﬁore
sl D
P F - b:"‘z'
7 PE- g D



HQ{meuz \jvu. energy ¢""" ‘27 - @?

> D - D
mé‘wz“ﬁﬁﬁﬁﬁf

C(GM.SFWF - P [ancé_ .he;M‘:‘j :
PF-B-76 20

j we an wm{f‘y M a pure mechanical process :

PF-@ 30
#@‘@(F) Hea P:FE- 9¢
5/‘; F 20
or P"' 9¢
( 3}?) a3
We  chooge P = O

’?Amarb: We assume ¢(I) =0

o L&, Stram ene

vanishes n  He ;:_7( % Ris 5 Lo
as He normabization comdiyer, "
| %




LI y . on
@( F _) Z0 : the  Stoveol eneij increase with ﬁ”""f
g _.ﬂ T’ld a‘wa two mxnfv‘:am ensures Hhe Stress vamyhes

in the tﬁ' C:j'gjmm ’

F or isotropic mafen'a&’ e b e rzf,gu&bm #m

P= B4, Lic) 5())

=3V ¢
/ o
-9 - _Q___ : <
” C‘ % C 2o rplies S = 23—955?
o vy ]
6:2-?-2_‘4;-39*—9—{3439¢9‘§
JI, 2c oI, JIC I, JC
Iﬂ 4 . i
_ LI-¢ Zc”
' [( ?, o8 J
" L
ol B Wi o
o7, '91,)1 a;}gc‘»«ze _“?fc"
(( | -
Constitutive 7:1 n /nba'/a[ MVariants
D= Bea, i, )

€ I c"'s'é'.*“ﬁe .
= i 98 o D i

fnhcl}?a.( -Sfil'écée,s
Seo Holzapfol. g 2y (54



Mcﬂ.’. r:f\’nwl Canstitutive Meg :
P = D+ ()

AT T
:i'oc/wrfc F F S /3C
J= 2 jé"“wr- 2 i@e&.
L.,E- Jc
\'“\N
;5”“ Dick
V4
~-J C-‘ 2
T J S P . S \S 2 2 Eé_’f_{- Jq"'-“"'*"m
Pz~ 2% IC 20k PK stress

Ver: !
6ich ,;
18 "’déeg(
C ﬂl"e—s‘-—-* qf”rd‘/mré ﬁ‘e
e * bt ¢y 7 €
Cyt = J( o
° # p2Ly ol o
7 Jg)C®c - 275 oot
sl
(Coc' BB
IIKL



2 ! . &
C E).E;pT+§Tr(J~%~§)p‘g(c\@‘sﬂ'f&"‘cj
ich. = |

é _4j}éafd 7',}(-)::(-):(‘

oC JC

~of

= Coc’- Fcec”
the
Remark.. eﬁer o %é'oﬂ@/ dooik.. example Cé’f

ses  lso
derivation 7‘) Cich A/:‘e He asther

uamtitres,
Jrr :S‘OO{O)“IC 7

Rema.r}b: nﬁjﬂ‘"t«j&f C jﬂ' a‘mfn( Kdte_ff moole(s Can
be. found  on bolzapfel hook_, pp. 257~ 3o,

M
o
E«ancf/e.- Meo - /‘/a'aléﬁlf{. '}D,'cACC) = C; (-I; ...\3)

C‘.HZM.G.I‘{J[Mer H %( (‘]) - J‘K]-E"J "J-f-:) .

/9?‘?' /
§= G Sick = I (. $cec). o7
C;J (l‘--—-—-frc C)
== 2 Pva( i
?-“XJQJ

- /1
Ghler kel 4 (7 5 ) s me) — Z (’;
c Ny
i D S g <3 (%



