What bt L3V  condidions ©

We can obll dake 2 T contour v%c/ase/y
surrsund tHe  Lracture process zoxe, in

wWiied case
%
J = \Z o($)dS
where Sf s Hhe or&dng wt the boak éc/?e

o dhe brocess Bone and Fhis expressisr

_.Z’@—r\ J s va/;ci' even Fri&—r" 4o Frapa?gtﬁ}ga.
f W.Fﬂ/f,a,‘]'f% securs whea S, T O, which coriegeds
{o 5

T= ) olDds = &,

#encé> e medel Fmalrm% mew?erM wWhen
I reaches 4 oritical velue oF ?c. Nepte
Haot Hhis s éﬁm%/%tmjf a Lractuvre cpterion
based sa a4 oyitical” &W’V Jfﬁp/a.cem‘{'.

Wleo ng“;'e Hat swder ./.:SY cm,l{-/ﬁbns T?é

2

Kz
E 7/

l%/ f’ﬁe buqiale medef I ‘HLe C&wler"c/maééa/ W/
j;(/g> ~ /+§(§>+.,.
E

2

ZIVO"? -:r-> —E}I_' ;n, LSY



The f?L PR ﬁ»‘a/ls

Hutohinsor.  TMPS v 16 pp 13-3] %6
Rice and EW@IL TIMPs 16 33 [—12  196%.

;4symﬁo~/—1‘c Crack *nl-i,b xc‘e/ds in A power- lacw AMJ@AM?
por— linear elstve material (4 W mode/ -,44/“
Clostio-plastic materizle 4o propo-tisnel lnading ).

"beﬂé—r‘wu,‘)*fm M@r}/ P[a,s-er\c;.A/

l> el;d \[:,M rra,b:—r-/wm/ /oaaffﬂf> e. af asey
material f»in‘f tHe stress /usinvr}/ easw be writfesr
as OZJ‘ () = &) O, where & jsa "‘ono‘éni&/é/

iu«cr‘%s[n? :pa,nm[vm af) tme sad 5’}3 s & toustut fonsor.

2) /by drpstatic stress dees not Cause Plastic deformation
E
- 074‘6 = 7-:.’2;; sz e/&S‘/’l‘C/ /Lyqlms‘éflc feSfonse

2) Mear +he erack -H,b p lestic strans will overvlelhn
eiaéjm‘o_ s% and =0 we will //be?/ec% deviadsvia
€/A51Lic stramns .

A
é‘j - 26’35,&3“ 3 S“"OZJ”CS&;[CS;)‘

— ——\/2 | s = é—é.-e.
O TVE RS s 2 T3S
_ 7\

— N |
01:5;(2%> o7 g:go(gg’:

e

- 3 & , —
.. = = F SL)' (J; Jeéorma:l’a‘m ‘H»eo-f"y>




5 = unianinl efleptive shress or ven Mises shess
= WL/'A,)C»&/ e%-f—, ve P'ﬂs—ﬁw strain

1-N
/ ZV = \"N_
3 8
S +’Z§o (0; ) 5(:\/0;

Sd‘ s
._.-Z' (£> rs
5,:“5{; 1+ 30 £ —

N =
o1 0’5 = 302y

Strain energy olensnL)l W= UC
— \ V-l
W \f 30'2\13 Exk g t %O; (%> £,

oo
9

£ur e "
- Z \F‘e eu} e
- \f 302y Eex Clg i Jb 39, ( = zde,
E, 2 J\e‘l‘ ; é A-1{ é‘;)
T o(i-2Y) (5m> , %% (% z O/éﬂ
. dE
- — NI
C@ﬂs{Jp/r d (5M> = 2e 616
Z
e‘ (3 ekﬁ) = Z ze mB Z( S Cro
> é.: Lo g::z&)
—_ & )
= 3 =
- A/ 2 3 ?_‘La/ec:)' T3 A/ < eé_“ ngé\)‘

-~ d(E")
— 4 (“““”“)"‘(A/H} £V ’ e



fra
linear elps |
‘ ,J@/‘
FHhat =T in a’.W“ d/e,JL . Cons
We know + be Pﬂfi’mdf od sy e orach-
A Civeular N

Y mi
\ . :
+1p. .

]




3= f ﬁ[ M/coa,<9 - ( Tz g, Cead +0;9’ u,*xw +Jf” dé'ﬂ‘M+ JW u%;«}élhdé

Tu svrdev Lor Hois m/‘/’e?/m/ o be +1fw quléf@gé;OL) [e. mJepe«/e;JL
of ‘1%3{&% radius B, Hee ﬁm‘lﬁly in parefteses wust

have a /P— deﬁe%dfen,ce

—_ Z >M‘-/
&fLﬁ)JW lA/ I’ZV) / fm> g 77—""" é
/ 1 N\
W= F imles 2u> T e ES(D o bt
O > V7 r)
aﬂader LLL »
~ - - - —fy
- ,4 l/z B / 77’ Crllz br Mrl>ux _E ’/z+F I/”Hb( _6‘_ I/tHr[M
Not allowed b/¢ r ZN:L: mou;e
/ - / Singubar- r

e (;1—}””*’ TS Z(Ensr)f: +ZF+H> /"*ﬂ
Con= By~ B = A BT - «Mw)r”z
W oot Lo - J

Ul5€ hylros"a"‘-c Cmpone;cf, dBMIM — A" C_,

6,20 b both He Eoad (DM tor ’
#encé, He desinant 5¥m,m term s /zke (7’=> e
[ \I/A/H e

g; = (F) E 00 with Eu6)=0
. 45 noted albove

Kl A
(LY oy (4)

/\/’oz"e ﬂajf’ 0’ (B) 20 becguse it loads 4 4 wolume
chrain term like £,7 ZEM 5100 whik is less
singulor thea (FY p0d is Hewelire allowed-




‘f%e stress and stain siwu/w;'#@s va,o /fée

/ )'/A#I

N,
O:J = (“;,—"> e 3;) (9) and 26 = (.':. g"d (9)

Cheek /im/v% s A =/ > / '."ff/’” 1o

N=0 = W#&JL/Y P/As?l;fc

O:) > (}1:)0 y S8 Tr

)
T hese Lields musT 54#’56 eguilPbrivm ard
WP@'/‘:L:/:#)I ﬂ»nc{ o-f O8rse M‘ltf/rlkt/ /aaf

ngf /:‘L/‘;'wm. 'S 547[1'544‘901 uJi?”L 4}(‘)1/5 57Lres$ -ﬁl{,{t&"/?dft
qS such ‘that
| PP

| D
J.r = 1 Dr T 790

. 2
S~

_ 22 12%
Org ~ %26 r 9006

N+Zo o
Lo =K & (6
T seal {na Factor such Heat W 5(8) 1o be inbaeed
lated) has a marimum value o€ waity

Jge



or KM [ 555 + 3]

, kML § ]
:Kg%v%[gu-ﬁf”]m@“&ﬂd
/f = J2(s2r sz r 53+ 255)

/
P/M@ shraen > Opn = Z(_/Jﬂ.+0’ap>
L )=z o2
Srr T O 3 e e g7 2 O 5%
= N /
Se0 = Jgo %(JW+%+%)b 2%~ 297
L im0

A/ +25 ~ A
7o ) (LY | S[A2 5T )
\._./\/‘\—-—/

FB)  shorthand

=N
| N PN A o e 4
Pecall - €7 2% (Zz’ Z W SM#OKMSQ

our mos‘f'

sm?ahr term.



% Wel L 1 w2 ~
Srr:zé K~(>fo‘/"~”‘zf W *’45_]
£..(8)
, / '/,4/+/ / ,\, ”'V / N(A/+2)
Cos = 2_2 K N(f’B Z L wed* ¢ - 45”]
W

y E,,(0)= ~E.(0)
K Y (F> wel_ 1 W l/—v/V %‘:)Z," é‘}’/ j
\/v-\-——/
Es(6)
‘v, I
-: 22 (_/> >(’>W
\_/-\/\_//

56(9} From page 9z

2!’9’

ijPk?L:b:/I‘ly n P@/M- C‘om”dfmmés er = ;;,_

i 1 o4
———— 299 = -—r:a' t+ ggﬁ

e e LB
C Bk T LB 220,
FE (e, ) e T gt e T g 22 )0

wﬁ/bi ':?;/A:'Bgao PO g e ﬂsir'a%"%égf; =0
(MA,{,)Z Cw T 2”,- * A/ll g:r - %Tﬂgflp =

L:T kis is a nen-linear ODE Lor $@> (fm?lfc{H7>



l(sinﬁ g& = - é’,r

— g0+ ?Jf;i s 2z oo
deCine: 5(0) = 56)° = Z] 8"+ fo; 05.7 gwy— ¢°
o 5 = A LR B Y B ] e b
7 - -:—qu g ] e lRd i Rl
(m)“ L&+ g "]

ﬂu mﬂrLer some Calewnlis & 4/?eém) Yoo ?Dl/efﬂl'ﬁ? NE =

e MWDy, /«A/ Ty W)
45//// o 4)// ,;g:_ Z ", s ¢] 7

L E e G W E e R d ]

2,U+I ~p NWH2)

ZN_ "'// / ~N Z !~
Ly t a/ﬂ)‘ ]* - 2P t

5é'1-0

Bls : (/5/49 DB = | pnd cax be re-wormalized lter
& (6=0)70 Ll 7,(6=0020 due 4o Mode T s
Cbm(é9’05 O Lle 5 '/9-0) O due to Medel symmef'vy

§¢(9:#)=0 ble  Goplb=1F0 on corel brce
6’5/[«9;11’):0 ble Em (6=1)0 on drnck {ace

These #up conditisns imply ome andller due o +e
Pa‘HL’fmlepenJe/«ie AT See Pie t Eas&t%r‘eﬂ




