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Abstract

Dome structures of pressure vessels subjected to internal pressure are usually analyzed by linear
elastic theory assuming small deformation. Geometric and material nonlinear behaviors appear
in actual dome structures because of large deformation and loads exceeding yield strength. In this
paper, linear and nonlinear analyses were performed for various hemispherical and torispherical
domes to check the effects of geometric and material nonliearity on the stress and displacement
by the finite element method. The effect of the geometric nonlinearity decreased the stress levels
a lot for very thin general torisphericl domes, which enables more realistic and effective design.
The material nonlinear effects are negligible for hemispherical and optimum torispherical domes,
and those are large for most of the general torispherical domes.
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Fig. 1

(a) Configuration of hemispherical dome
(b) Configuration of torispherical dome
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Table 1 Dimensions of pressure vessels

Dome Form r/t r/r | r/v |/t
Hemispherical 4.00| 1.0 1.0 4.00
Dome 7.00( 1.0 1.0 7.00

9.88¢ 1.0 1.0 9.88

28.20 | 1.0 1.0 28.20

136.80 1 1.0 1.0 136.80

444.50 | 1.0 1.0 444.50

General 4,001 1.57 0.43 1.71
Tonisphenicel 7.00| 1.57 | 0.43 3.00
Dome 9.881 1.57 | 0.43 4.23
28.20 | 1.57 0.43 12.10

136.80 | 1.57 0.43 58.62

296.30 | 1.57 0.43 |127.00

444.50 | 1.57 0.43 1190.50

Optimum 4007 1.25 0.74 2.50
Tonispherical 7.00) 1.25 0.74 4.38
Dome 9.88 ] 1.25 0.74 6.17
28.20 | 1.25 0.74 17.64

136.80 | 1.25 0.74 85.48

296.30 | 1.25 0.74 |185.21

444.50 | 1.25 0.74 |277.81
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Fig. 2 Stress-strain behaviour in this elastic-plastic
analysis
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(c)

Fig. 3 (a) Finite element meshes and boundary condition for hemispherical domes
(b) Finite element meshes and boundary condition for general torispherical domes
(c) Finite element meshes and boundary condition for optimum torispherical domes
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