Norbert Kuder, EN/MME



Geometry

design 25x25mm
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+ reinforcement on the top

118 bolts per side



Material

Physical properties at temperature 20°C [1]

Material: Stainless Steel 316LN

Poisson’s Elastic _ R0 Rp10 Max allowable
, Density pe:
ratio modulus stress R o,/1.5
- (GPa) (kg/m3) (MPa) (MPa) (MPa)
0.3 195 7950 280 320 186

[1] EN 10088-2, Stainless steels. Part 2: Technical delivery conditions for sheet/plate and strip of corrosion resisting steels for general

purposes. September 2005.
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Bolt modeling

washer

/ face

a0

Definition

Type

Spring Behaviar Eoth
Longitudinal Stiffriess | 2.5e+005 Rfmm
Longitudinal Damping | 0. M.sfmm

w WUE OB OB B & D D O oW

Longitudinal

Preload Load
Load 35000 M
Suppressed Mo

Spring Length 62, MM

frictional contact
M=0.5
fixed joint face-face

edge-edge

5



B e 010 BCs & Loads

B vacuum L §245. N
& vacuumz: 16143 N
B acuum3: 16143 N
[BY viveightL: 1500, M
[BY weight2: 1500, M

. Fixed Support
E Standard Earth Gravity: 9806.6 mrm/s®

3 supporting cylinders



Z-directional deformation (bolts)

0.034224
. 0.012764
00086967
-0.030157

-0.051617
-0.0730738
-0.094538
-0.114

-0,13744
-0, 15882

: 20mm




Z-directional deformation (w/o bolts)

0.105686
. 0.082744
0.059833
0.0569185
0.014002
-0.005913
-0.031525
-0.054744
-0.07 76549
-0.10057

12.5mm



Total deformation (bolts)

Type: Total Deformation

Unit: rmrm
0,146
0.1
0.087658
0.075316
0.062973
0.050631
0.0382489
0.025947
0.013605
0.0012625




Total deformation (w/o bolts)

Type: Total Deforrmation

Unit: rrirm
0.10562
0.1
0087618
0075237
0062855
0.050474
0.035092
0.02571
0013329
000094722




Conclusions

Calculations for the vacuum vessel with bolts showed that the deformation
of the top plate is greater than for the vacuum vessel without bolts.

The lateral caps do not stiffen the structure and therefore increase the
deformation of the main plate.

Fixed joints and the frictional contact can highly affect the results. Modeling
of solid bolts?

Mesh size of the main plate for the compared models is different. Mesh
quality for the model with holes is not so good.

Calculations for the bolted model are time-consuming (over
10hrs/simulation) and for the further design development problematic.



