
is a. 2,56 pianist
F- at ioijicl , , fee

,
.y

dt . f
dm%dm. # µe current

initial dtgan
intermediate

dm=9gdtg=9dV

s=¥*
.

, Iffy .ddt÷=JeJ
,

Sydney . taffy



. ... je ddfitgtrclel : date

Pg=I= constant # lj 's

¥ + Ptrcle )=o

Tee 's # so = > the ,= .

Mist # I



chapter } Analysis of stress ;

:# I ( 3.1

In,t¥P¥i÷
' I,Ein¥⇐I¥⇐

⇐ *
os→ .

's as

q=d± Eti '=dfI
"

Traction
ds ds

Stress vector on coordinate planes

,

.IE#EeyEEIiieEEs.FiiE'
' " ⇐

÷Ei¥.IE#tEisEiaiei=oije's
E

' ' "
. oh ii. osieitos ,5

'

£""@ej
=5j ej



EH
'

'

?_ fill
,

El " ,Eb )
.

My
t.tn#TnE=niEi s

-
Cauchy's stress theorem

T T

g.
't \g

, E.nioi@6i-ojDFgffhnMffgi.E
'

}?¥
, - 1

F
'

,jT oij ⇐ . sb 'd
'

- how
, ) ftp.sbsbidsphltdwdgi?J

Principal stress 4 principal anis :

of ,
- or  oh or

, }

E. on '=EE on .FI?Mnj ⇒ 1 g. i. osijlr,=o⇒|q , a ,
.ro

. ,

o3-o@o-4eomq.q ,g,T£ ii. ii. is
' or

" %
roof "

a

0=5
, ,+qz+oj=¥=q ; linvarienti

A- LEITH
.it?iY3ltlEYEylcinvarien+iY=/Jijl

linvearient )



Stress
deviator tensor

ask.ie#nntEIeieIEnatEYIIIIIIFj=5ij-lg8ij5kk

↳

.
.

↳ .
. ME

A ← www.M

of ;=o= 15 ~ ,  otio



^

.EE#I*EEetjianEw

.
"

first
Pidakichh

of
L

#. internal force C interaction )

Fj t
's

surface traction
,

contact force
,

Stress Vector

It's Fda = Fda

FEtext ,5
'

) >FETK ,t,N 's

F : Cauchy traction vector ( force Measured per unit

Surface area defined the

Current Configuration )

F
:

first piola - Kirch hat traction vector ( .  .
.  . -

.

in the reference
.)



. y / , - ⇒

jsp , .tw oiklds ¥1 , I did .ch#t Tow , , 1

. chats @ G floc ,d

Cauchy stress theorem ;

Fla ,t,n 's = Flats .
F or taoabnb

Fix
, t.ae#cx.ts.N

'

or Ta=Paa NA

5 : Cauchy ( or true ) stress tensor (Cauchy stress ) lsymetrid (spatial)

p ; first Pina . Kirchhof Stress tensor ( piola stress )
two - paint tensor



It's I'da=FdA

Ecosts .Tda=Fcx,H .FdA

Isere a jFFda=P.FdA

f- JEF Paa=J5abFaI

PIIJFTEJF !o f- P to ,£ # 5 a



temple
n ,

 -6×2 , q=kX , , of }B , [d=[ IfoDE
IK # Est

/ ,JFEE
'

OF . twos , ,H , '← , # ↳ ⇐ is

it I
solution

# q÷
.

-

s
.;D eatttso:B

deHA=]=l
[ p]=][o]fF5t=[§o!;] done

ojo : dI=Fda=]FFW→dH→
Ada=jfFlFda ) = KI ,

da - NEE
'



It ]=[
d.lntt5afkfeslt3-G9.4NFlIofkEeGtd.t.l@aterialcanfiguratiyrdjoGoEu.sTITtg.l

state 's

-1

. # didst F IT £51 ' K

iwg S= F
'

.
P second Piola -

Kirchhat Stress ( second Piak
-

Stress )
I material )

. -1J ol
,

Constitutive eq . jw , C

Def
← ↳ ' " ← 4. Hbo 't

s=F!P= ] # 5. FTj
Saretta Pars =] l ftp.alfttsboab



.sc/o,GsITsI(jF!o.ETjT=jE!6FETj=Sclots

¥4 4- HG Push
.

forward ;) 6k€

Is T= F. 5. FT Kirchhof stress tensor ( spatial )

E- J

:Tabs FAAFBBSAB

gy of TIT

II 1 F. s .
FTY = F. SIFE F. 5. FIT cloth



go M=[ = C. S Mandel stress tensor

yby , } ¥ As ,
> . -102*5 intermediate config . tools

.

ME ( c .SI -- STCIS .C Co ,G↳j

: 6.3
W #

Holzapfel P .l29 ,
N .2


