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Exercise 1: The neo-Hookean model predicts that the internal pressure p, in a balloon is given

by,
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Here C,, is a constant, 4 =r/ R is the stretch ratio and e, R are the initial thickness and radius

of the balloon. Find the stretch ratio corresponding to maximum pressure in the balloon.

Solution:

The pressure in the inflated balloon is given by equation (B6.102)

The maximum pressure is obtained when the derivative of p with respect
to the stretch ratio A vanishes
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One has

and thus
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Exercise 2: A general constitutive relation in non-linear elasticity (for incompressible materials)
proposed by Ogden, is,
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where «,, 1, are parameters of the model and N is the number of terms considered in the

function. It is chosen according to the experimental data. Show that this model,

(1) reduces to Neo-Hookean model when, N =1, o, =2, x4 /2=C,, and

(2) reduces Mooney-Rivlin model when
N=2, =2, a,=-2, u/2=C,, —u,/2=C,.
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Solution:

(1) For N =1 (a) reduces to,

q)=ﬁ( A+ ”’1—3).

al
Introducing the given values of the parameters and replacing 4” + A, + A = I,, we obtain,
O =C (4 +4+4-3)=C,(1,-3).
(2) For N =2, the function (a) takes the form
O =Er (A0 4+ 20 + 20 =3)+ E2 (4% 4 4% 4 4% -3)
a a

2

Introducing the given values for the parameters, we obtain,

O=Co (A +4+ 4 =3)+Cp (A7 + 24,7+ 2,7 =3)

2,92, 52 1 1 1
<D:(;(zl+12+23—3)+C@(EF+1?+;Z—3J.
1
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Taking into account the relations of the invariants and stretch ratios
L=+ +%, L=RAh+ LK+ KxH, L=KLA4
and considering incompressibility 7, = 4’4, 4. =1we have,

®=C,(1,-3)+C, (I,-3).
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