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NCSX Vacuum Vessel - Nastran Shell Element Model



FEA Model Details:

1. Elements: CQUAD4 9,876
CTRIA3 4,104
Total: 13,980

2. Nodes: GRIDS 11,928
(DOF’s) 71,568 (-6)

3. B.C.s: Vertical & Circumferential SPCs
@ RF Launcher Port Centerline
(6 DOFs, constraining R.B. modes)

4. Full 360 degrees model – Static pressure load
5. Lanzcos Eigenvalue problem using differential

Stiffness derived from static analysis.



Model  A Thicknesses
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1st BucklingMode
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Shell Thickness = 0.175



QuickTime™ and a
Graphics decompressor

are needed to see this picture.



Shell Thickness = 0.250



Shell Thickness = 0.250



QuickTime™ and a
Video decompressor

are needed to see this picture.



Conclusions:

• Stresses are generally at or below allowables 
(ASME-Grade1 annealed Inconel-625: 27.5ksi,
ASTM-B-443).

• Local buckling at RF Launcher port nozzle
to shell transition λ = 2.9 for 0.175” thk. Shell

• λ = 6.7 for 0.250” thick Shell

• May need to increase shell thickness to a 0.220” 
minimum thickness to meet code S.F. of 5x


