
Straw tube mechanical behavior preliminary analysis.
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Summary.
• Geometry and material considered.
• Pressure tube seamless with plugged ends.
• Pressure tube seamless opened.
• Pressure tube with seam with plugged ends.
• Pressure tube with seam open ends.
• Conclusions.



• Geometry and material considered.
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Tube seamless with plugged ends with 2 bar pressure.
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Principal stresses

Principal strain



Tube seamless with plugged ends with 2 bar pressure Fem analyses.
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FEM Longitudinal disp. 2.417mm analytical 2.497mm stress vm ana 21.6 Mpa FEM 21 Mpa
FEM radial disp. 11 µm analytical µm 10.535 µm.
Experimental result longitudinal disp. Per meter 0.7mm
For 4 meter 4x0.7mm 2.8 mm the relative error very small
Comparison disp. with force:
Analytical with no metal 1 meter 300 gr 1.949mm experimental 1.7mm

No metal



Pressure tube seamless opened with 2 bar.
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The maylar tube will shrink of 7 mm 
when is free ends.

If the ends are constrain and their not a 
pulling force can collapse. 



Pressure tube seamless opened with 2 bar.
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Pressure tube seamless opened with 2 bar end restrained.
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Considering infinite rigid frame. A pressurized tube is Glued
With 2 bar of internal pressure. It is stretch from the pressure.
His strain is given by the pressure of 2 bar considering that this is 
maintained. 
Now if we applied 1 bar of pressure the  we have to superimpose 
the shrinkage due to the pressure.
In this particular case the final strain is negative. Mean that the 
straw have axially a compressive load.



Pressure tube with seam with plugged ends.
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Thickness 30 µm .4mm

If the two end are restrained the displacement is 14 
µm if only one end is held  the total displacement is 
70mm.  In the two restrained ends I have to verify the 
reaction on the restrain ends.

Straw with both ends plugged with one end held.

Straw total length 4 meter

Straw with both ends plugged with two ends held.
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Conclusions.
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• Preliminary analytical and fem calculations look very 
promising to predict the tube mechanical behavior.

• Further analyses need to be done to define the best strategy 
to guarantee the mechanical stability under the operation 
conditions.

• Further analysis will be done including the metallization.



9/21/22 F. Raffaelli 11


