
MPS/ML Note 69-21
WR/dp 26.11.1969

HOW TO CALCULATE BELLOWS

As first order approximations, the following formulas are recommended. 
They do not make a difference between hydroformed and welded types. A refined 
version of this note will appear later.

1) Extension

2) Displacement

3) Bending



- 2 —

4) Vacuum contributions

2with p = 0,01 kg/mm

hence avoid bellows with h/s>100
for vacuum applications

5) Strain values

2For stainless steal (304) is E = 20 000 kg/mm .
Recommended maximum values for  are !

2+ 12 kg/mm for dynamic loads with less than 2 c/s.
2± 24 kg/mm up to a maximum of 1000 strokes.
2+ 36 kg/mm for no more than 10 movements.

2No plastic deformation is noticable until one passes 40 kg/mm .

6) Comparison

Calorstat (Paris) uses for its hydroformed bellows 2 to 3 times
bigger ^-values and gives tor welded bellows a soring tores which is 3 to
4 times bigger then calculated here.

Boa ( uzern) recommends for hydroformed bellows slightly lower
values.

Comments are welcomed

W. Richter
Distribution :

ML-design and vacuum section

J. Augsburger L. Mazzone
F. Blythe S. Milner
G. Dervey M. van Rooy
G. Drouet C. Rufer
H. Horisberger R. Stähli
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