Inflation of a hyperelastic spherical balloon
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Topics in finite elasticity:
Hyperelasticity of rubber, elastomers,
and biological tissues — with examples
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11. INFLATION RESPONSE OF A BALLOON

Problem is solved in spherical coordinate system

Local orthonormal frame (basis vectors) is denoted (Er, EQ,E(,,) in the undeformed reference

configuration and (er, eg, e(p) in the deformed configuration

No shear => (Er, EQ,E(p) = (er, ey, e(p)

or
o
F(T)=|0 R OI
|0 . rl
| 7l



R
Thin balloon:y « 1

MPu=1

[ar 0
ar = H
F(ry=F = 0 T
R

0 0

Cauchy stress:
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Laplace law:
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Finally:
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Strain energy density of biological tissue
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When A becomes large

2H
P~ e]/(Zﬂ.Z —3)
Ho AR,



Normalized Infigtion Pressure, D {)\)
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Stretch, h=r/r,
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