Thin-Walled Tube

Two unknown kinematic variables: R and L
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Cylinder Inflation

For very long tubes, strain energy and air volume in caps/end is negligible to
energy and volume in the cylinder.

Cylinder: A, =L/L,
A, = R/R,
Ay =1/MN, =L, Ry/LR
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Solution

oIl 2aR,t,L,E { R LR

= 01 —2aRLp=0
oR 3(1-7,/1,) R} L2R3} g

oMl 2aR,t,L,E| L LiR; 2 _
= T~ T2 (- TRPp=0
oL 3(1-7,/7,)|L; LR

Non-dimensionalize ~ p= A =LL, A\ =RR,

L= +h +0A° =3 v=V,/(V,), =MAS

1 {x ! } AP =0
2 3 2
n_m_, 31-1,1)1°
oN, O\, 2 - 1 2250
31-7,/3.) | MM P

.



Solution

A, 1 "
Ay ——— b= AAP =0
3(1—J1/Jm){ ? xfx;} P =

) 2y 12 A
3(1-1,/9,,) AN

1 1 2
AN oy — L0
3(1—J1/Jm){ A : xfx;}

1 N

= }\.2 27\.2 =0 1/3 6
}\12)@ . 7\1 _ {1+ V2 } }\'2 _ { 2V42 }1/
V = }\‘17\; 2V 1 +V

=M+ +N7N7 =3

3V(1—7€1/Jm){1_%}

o
Il




Results
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