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Xe, M > Ap Dendte Pﬂﬂupal stretches of +ha Membvane alﬂﬂ +he radsal lwv? ond Huichneyy directions.

o . e,wmwchmm
)r-,l r+2 > M= R » M= %(—(M-Hal "‘lﬂch’\m

We assume +he Llm (s inowv\frbss:ble So +hat Xr Ao Atz1 ,ie, h= kn/(kr)»ﬂ
The volume of Hha bulge is sz QTradr = fsurrr‘zdR
The otel PVF&HO«\ enerqy  can e written as

\(? WtomRdR — pf? 2TrezdR

T \(o‘ (WhoR - prriz) IR
\/"\/‘\_/

= F(rl r, g, zl)

where W= W (Ar, M) 16 Hhe strain energy  per wut wlume in +he pndeformed w,(;.-jw.'q.

Theefore T= Tlrr, 2,20, Lot Hen examine ST with $Ro#0 shie we wont +o
knew &=~ $T/5(TR:) .

s (" Fdr= { (%’Eerf 3 s v g +;§sz‘)dR+ F|, 5a

(P S(E) R

F
im Sr

Note $hib éf %Eﬁr' R=%§Sro\
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! e 21 )ﬂ»ﬂ T et = o
W _ ~ E W
3% 0, ?d_g? T A M

p= e[ 53 - RE) B - REGD ]

WM : . . oW w U
15 -l-kg. FﬁAjS\cA Ptdm o£ A > %70 9 W¢ lgmrl- Q’,-:\:.aTJ.A So z;f.ecl- % ond %
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— <

to t v (/\x*rvdkr) X
(eetdh) (lotdde) %

Stered energy: Wke, 20) XY to Stored energy: W(et+dde s Xot dAp) 2y o
\’-\F/v
dedined in Hhe tndeformed Oafiqueakin =[N0, 20) + S det 2y [ 2y,
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Numerics

Let's Lt solve +he Spstem with  Some naturn bwularj condaHons

Z'(0)=0 ) (M= 0, r(oy = &M(RN(R\):O ,
0

r(a)= ﬁiwx (R-l- u(a)): o or)=l
oo "_/

You'll Lind bup sdvers not Qute effuist due 4o o good deal of nonlinewities. May

ry o G o wp problm nsing shevting  mofhed.  The (deo i3

1o replauz 9 Second

prdex oeu?le»\ ODEs m.ﬁarsl/«‘-j r'.z" with 4 Lt oder ODEs. There owe many option
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redr defermed
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There equa)n‘m O‘Mfld'c He 4 ODEs: %—‘ ’e*,(ﬁ-‘.,,ﬂ) , which con be solved widh

inttiol Conditions i (o) , qiven ether parameters inclMdl"\j Mo O, Tmy P
e (03= Re (o)=L , $(o3=D, Z(>=5

Howaer, A ond § ore mot pnewn o prieri - Ha volee of +Haom showld enswre  Hhot

=1 ond zz0 at R=a .

Tnitta)  guess True Solwkio AL as
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The membrane - swbstrote  infecface toughnass ( 30y 69 s fnike. Then ivterested i ot whidh
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