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Abstract

The circular capsule should be insured with structural integrity under the various test
condition and high theraml environment. In this study, the sturcural analysis of the
circular capsule is performed using the finite element analysis program, ANSYS and
anlaytical calculation. To obtain the mechanical characteristics of the circular capsule
structure such as stresses, critical buckling loads and natural frequencies et al. the static
and modal analysis are conducted. The effects of various wall thicknesses of capsule
outer tube and support tube for circular capsule are obtained. Also, the effects of
boundary conditions and principal materials of the circular capsule on the structural
behavior are investigated. The FE results are compared with the analytical results in
case of possible, and the structural safety of the circular capsule are evaluated based on
the yield strength of materials.
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Fig. 1 Fixed-free boundary condition
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Table 1 Material properties of capsule

Material | Young’'s modulus(GPa) | Density( kg/m’) | Poisson’s ratio
SUS316 197 8000 0.3
Al6061 69 2700 0.33
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Table. 2 Comparison of outer tube stress by FEM and analytical solution

Thickness(mm) FEM(MPa) Analytical solution (MPa)
2.0 3.46 3.46
25 2.79 2.79
3.0 2.36 2.36
35 2.04 2.04
4.0 1.81 1.81
45 1.63 1.63
5.0 1.48 1.48
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Table. 3 Material properties of capsule

. Young's Density |Poisson’s [Thermal expension| Thermal conductivity
Material 3 . .. . o
modulus (GPa)| (kg/m”) | ratio coefficient (/C) (W/m - C)
Al6061 60 2700 0.33 2.45%x10° 215
SUS316 192 8000 0.30 1.56x10° 14
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Fig. 6 Effects of the various material and
thickness of outer tube on the Thermal stress
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Table 4 Comparison of buckling load by FEM and analytical solution

under fix—-free boundary condition

Outer tube Al6061 SUS316
thickness (mm) FEM(KN) o] &2l (kN) FEM(KN) o] &l (kN)
2.0 1.87 1.89 5.33 5.39
2.5 2.26 2.28 6.46 6.52
3.0 2.63 2.66 7.51 7.58
3.5 2.97 3.00 8.49 8.57
4.0 3.29 3.32 9.39 9.49
4.5 3.58 3.62 10.24 10.34
5.0 3.86 3.90 11.02 11.13
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Table 5 Comparison of buckling load by FEM and analytical solution

Outer tube Al6061 SUS316
thickness (mm) FEM(kN) o] Z3(kN) | FEM(KN) o] &3 (kN)
2.0 1.47 1.56 421 4.46
2.5 1.78 1.89 5.10 5.40
3.0 2.07 2.20 5.92 6.28
3.5 2.34 2.49 6.70 7.10
4.0 2.60 2.75 7.41 7.86
45 2.83 3.00 8.08 8.57
5.0 3.04 3.23 8.69 9.22
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