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We need to increase the applied displacement I\ forthe
crack to continue propagation -> stable crack growth
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Displacement approach

gsd  Bor sdipd

o {wrc por

€3 ﬂ?\o g SO0

BC's o S\a\(,_,

> o
PDE + BC for u wjé\’! \F@ & - jﬁL %%
O i‘% 63y Y~ L

5 Prg ped Velum

A+p)VVu+puVVu =0 or A+p)ujji+puij; =0 } }K ’x IS

Rovene  diecind

_ ot
&é - > E CC 6 — f(/( = mto A
\ °1 <

fvovv\ o D’{f Q'qdw(’\

\ orte op(i b g.l\g. Al\’)‘ <tress 4 UM)“U’/'\ ’\
o T"W
This is done using Airy stress function - ' é\c j%:
D /
] - i 'l_ 5(' e ‘\\5
VAV k/é ) %j )%kk -
KK )

ME524 Page 5



Sty b = Y 0
21

/
‘g(’l, - %11 + 5'\, (/507“ +/Wm.) - H/Q;D/z_
3</""'“0¢7 ‘}Z)()(‘;)(z) ¢ 6[‘“2”\ /\é
, 2
5 - Y p L
u 71T ‘Jg—\dlb
Step | éu ‘%/n gf L?_A\JT—/B &)
step © £ .C T8
+
Sskep 3 dave o frmt ( S < TV )
T
_Grarp® . >
Pow o\t SVQ‘W&I = X
gt
é\,\ < %ZL = O N
.
éz’l, = %\ = \D\X\ \(\

assee ) o

by = \'%l? =0

P caidsr Sramy  (7=0)
Y -
R
¢ oz o 12X
¥ C € 3
&
GQ = 2 = O

Hep 3 AR Qusplacumedds

Qﬂ’” E,\.\ < v\bl = Of\ﬁ \/Q‘\(,AUX’),) > QCX?,)

a L
292\ zz'L = k.""—ﬂ- < \_'):_)g_/\;, U,L(,X\,)(_b\ PEALE] X’-.p a(X\\ §‘)

E =

ME524 Page 6



=

) “ y
,UYL\ 29 < U"'—ﬁ- < %_&r\j, U.LCX\))H,\ P (PG )‘7.+ @(X\\ §

6 P\\P) ~ Qﬂg) ub?. *\)‘9/\"" g/fxz\ <+ %%(ﬁ‘ + S/KX\) =0
b

N\T @ fmd.«‘, CW\\7 a fam,‘/\' GQ

ce&

74 |
fUW\/\. DE ,(\?().L

o camd  Use any Stess fmdo

P(\e,\o\‘b\/\
\ . W
D Nars <y b
E’V‘u = u’L/L
(
g/\’b = {/ ( (AUZ/ *UQ/\B /2_/ J%VIOWS

WR \n %M

Y\o{ PDSS

In 2D, the problem is that we have 3 equations and 2 unknowns (ul and u2). We may not be able to solve ul, u2 in general.

Can we always obtain u from strain?
No

A\

3D) 6 strains -> 3 displacements 3 6) w,fa'\ '/})1]}47)7 ©n (JA"W’V\S oMY /M

4 0255,{‘. N Uj':"_u lf)“g.':"ﬂ‘, E)I‘Z.:“U' —0

Oxj0x; " OOz, Oz;0x;  Ox;jdzy, o
’Zb)' mﬁ XS QV\\7 _1 @f(/o\}/\.

Cﬁ'“?“‘\“\“\ﬁ\c&‘u \ Cwan v Soon 2 Qu,n_*OK?%

ME524 Page 7



N o T
Ceo \x\\\ﬁ ;/]&BCQXLA— CL\)D__Q/ + G«l?,/k\ - ?’ Ql‘cfl’l_k J@
U > s s sa‘\\&"?

: U
9/72/ 1 %’(;(_/H = MQ/’L[\

Tz o é—/(“lﬂ,\p “zﬂ\é 2 Q- Uiz aMyin W,

T dw us=

— Ciyq w &HM,’(@%,Z;O

O\/\I\\(ﬁm [A {u«\af\\- Q\?Pmacﬂ)

A\ ;21
\-{/ ——a’ 62"1_ 7 /lk

=

) Ca/'o{/(“‘lQ/ S e

C/MLO(L Com PO‘J‘( Enle t Lol "(ZQ\L,/( -0

(% %), &% %) s

o\
| ShredS AP
Displacement approach '\ N /o)) /

. . N (. / PR BN

ME524 Page 8



GhradS  apprt s

AL -0 ( %n‘f %1;»1%1;0

S y 4ot
t specifie
y Rj=t-t=t-on < |

DTy - 4 Z!‘.'\".I'.'.’J_]Z.I n X/ I
VV.u+ uV. V1 (A i+ gy =0 4 -
BC's %\i &g&«(\-‘/ } 2 L\ M&Wr\
A~ .
PDE + BC for u = ¢ —--Q-ﬂ\’\ (:\ (,&,\\\ \( So»k&/ in\ .
N/
v ¥

Displacement approach

oiji =0
E v s
Tjjg = ——— Eij + ———— 044E
AT G I R
[
Sijg T g, Ytk | = 0
5 (i + ;i)

_1

E
1+

—

COV’P\Q( Q)VC\N S Pro\/(é_q_ m I\N[ \'\aw/v\_—w:/ %p(k/\)\/

V(e e (ksiy)e <><‘Lty"> + «'(EM
bamone: {WWV\ N\

\/()(/‘/) < WXy

u?xx*% 0

Uiy eiqt Uy +Uy 22220

ZQ' j@c\/ Y, Sw




