
Vacuum vessel calculations

Norbert Kuder (EN-MME)
02/11/2015



3 × supports

front plate

t = 20 mm

920 mm

1020 mm

2780 mm

~ 2800 kg

frame

t = 35 mm

top plate 

tmax = 35 mm

tmin = 20 mm

bottom plate

t = 35 mm

side plate (Al)

tmax = 48 mm

tmin = 20 mm

side frame

t = 20 mm

supporting plate

t = 15 mm

56 × M10

18 × M8

8 × M10
32 × M8

120 × M10

front door

FE model

02/11/2015 Norbert Kuder

476 bolts

30 × frame stiffeners



Welds

02/11/2015 Norbert Kuder



BCs and loads

02/11/2015 Norbert Kuder

Pressure 0.1 MPa

Fixed support

500 N

FPC reaction force 1100 N

500 N

500 N

500 N

7100 N

1100 N

1100 N

Rod reaction force 500 N

Pressure force for opening 7100 N

Gravity 9806.6 mm/s2

180 kg

Mass of shieldings

• bolt preload:

o 35 kN (M10), 

o 22 kN (M8).

• friction coefficient: 

o 316LN – 316LN (0.3)

o aluminium – 316LN (0.3)

• bolt properties calculated 

according to VDI2230-2



Total deformation

02/11/2015 Norbert Kuder

1.3 mm



Vertical deformation

02/11/2015 Norbert Kuder

0.2 mm


