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Fig.1 A special spherical pressure vessel
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Table 1  The traditional formulas and error ranges of the calculated bursting pressure for special spherical vessels

title expression error range reference
Faupel’ s formula P, = 2Rp0_2(2 -n)lnK -32.3%~-7.6% ref.[ 8-9]
Mises’ formula P, = 2R InK 9.2% ~32.5% ref.[ 8-9]
Vanlterson’ s formula P, = /3R, InK -5.4% ~14.7% ref.[ 8]
Svensson’ s formula P, =2(2/3)"(1 -K )R, -9.6% ~10.1% ref.[ 10]

. . . 0.433 2 e\" .
formula based on true stress-strain relation P, =R, — — | InK -9.2% ~10.2% ref.[ 11]

g n+0227) \;z n

. 4 K -1 ,

formula recommended in ASME- Il P, = 30 e 7.7% ~30.8% ref.[ 12]
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Table 2 Basic parameters and measured mean bursting pressures of the special spherical pressure vessels

No. 1 2 3 4 5 6 7

number of vessels 4 6 3 3 6 5 6
ratio of outer to inner radius K 1.139 1.148 1.109 1.114 1.146 1.159 1.171

provided plastic extension strength
258.3 258.3 221.9 376.8 376.8 376.8 376.8
R, /MPa
tensile strength R, /MPa 574.2 574.2 660.0 723.5 723.5 723.5 723.5
mean value of measured

112.4 128.7 112.8 143.3 181.0 180.9 201.3

bursting pressure Py /MPa
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Table 3  The errors of the calculated bursting pressures from the reconstructed formulas with

respect to the measured bursting pressures of the special spherical vessels

ratio of outer to inner provided plastic extension tensile strength mean value of measured bursting
radius K strength R, , /MPa R, /MPa pressure P, /MPa
1.114 258.3 574.2 115.0
1.154 258.3 574.2 125.1
1.199 221.9 660.0 233.9
1.222 376.8 723.5 256.5
1.257 376.8 723.5 220.5
formula( 14) formula( 15) formula( 16) formula( 17)
calculated result calculated result calculated result calculated result
error P, /% error P, /% error P, /% error P, /%
P,./MPa P,./MPa P,./MPa P,./MPa
116.7 1.5 115.9 0.8 116.1 1.0 116.2 1.0
135.4 8.3 135.8 8.5 134.0 7.2 135.2 8.1
237.8 1.7 235.0 0.5 235.3 0.6 235.9 0.8
253.5 -1.2 261.5 2.0 250.8 -2.2 256.4 -0.1
209.6 -5.0 221.7 0.5 210.4 -4.6 214.8 -2.6
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Reconstructed Formulas Calculating Bursting Pressures

of the Special Spherical Pressure Vessels
Based on Experimental Data

LIU Aj-qun1 ,  YIN Yi-hui? , LIU Xing-fu2
(1. School of Civil Engineering, Ludong University, Yantai,
Shandong 264025, P.R.China;
2. Institute of Systems Engineering, China Academy of Engineering Physics,
Mianyang, Sichuan 621900, P.R.China)

Abstract. With several traditional empirical formulas, the bursting pressures of the special
spherical pressure vessels were calculated, comparison between the calculated and tested re-
sults was performed, and the characteristics of the related error ranges were analyzed. Based
on the experimental data of the bursting pressure, several reconstructed formulas were given
and the accuracy of their calculated results was examined in two ways. One way was to com-
pare the results with the experimental data of the same kind of special spherical vessels; the
other was to compare the results with the experimental data of the general spherical vessels. It
turns out that the results of the reconstructed formulas are far more accurate than those of the
traditional empirical formulas, which implies that the reconstructed formulas are practically
useful in design of the discussed special spherical pressure vessels, and the related reconstruc-

tion method is reasonable and helpful to the research of similar problems.

Key words: spherical pressure vessel; bursting pressure; empirical formula; experimental data

of the bursting pressure



