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Burst Pressure Calculation of Spherical Vessel with Single-Layer Steel
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Abstract: To evaluate the relative factors affecting the accuracy of the vessel burst pressure calculation formula,
we established an evaluation method by using the theory of statistical hypothesis testing. Based on the burst pres-
sure measured data of 52 sets of spherical vessels with single-layer steel, the influences of materials yield ratio
on the precision of Faupel formula and mid-diameter formula were analyzed. The study shows that the change of
material yield ratio has no significant effect on the mid-diameter formula's accuracy, and the mid-diameter
formula's concentration is higher than that of Faupel formula, for the spherical vessels with the materials yield
ratios between 0.336 2 and 0.618 9, and the diameter ratios between 1.109 and 1.257. The Faupel formula's
precision is significantly improved, and the Faupel formula's concentration is higher than that of the mid-diame-
ter formula when the materials yield ratios were adjusted from 0.449 8 to 0.618 9, and the diameter ratios
from1.114 to 1.257.
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critical values

degree of freedom Fooos Flogos Foor
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v 45 51 51 45 51 43 51 51
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Tab.3 Measured values and calculated data of burst pressure of single-layer steel spherical vessel

equation (8) equation (9)

No. n K R./MPa P./MPa reference
u,/MPa W, wi/MPa w2,
1~3 0.336 2 1.199 660.0 233.9 238.9 0979 1 154.3 1.5117 [12]
4~6 0.336 2 1.109 660.0 112.8 136.4 0.8270 88.0 1.2820 [12]
7~9 0.449 8 1.114 574.2 115.0 123.9 0.928 2 100.1 1.148 7 [12]
10~12 0.449 8 1.154 574.2 125.1 164.2 0.7619 132.4 0.994 5 [12]
13~16 0.449 8 1.139 574.2 112.4 149.3 0.752 8 120.3 0.9342 [12]
17~22 0.449 8 1.148 574.2 128.7 158.3 0.8130 127.6 1.008 7 [12]
23~25 0.520 8 1.222 723.5 256.5 289.1 0.887 2 258.1 0.9939 [12]
26~28 0.520 8 1.257 723.5 220.5 329.5 0.669 2 294.4 0.748 9 [12]
29~31 0.520 8 1.114 723.5 143.3 153.1 0.936 0 138.9 1.031 6 [12]
32~37 0.520 8 1.146 723.5 181.0 196.9 09192 175.4 1.0319 [12]
38~42 0.520 8 1.159 723.5 180.9 213.1 0.848 9 189.9 0.952 4 [12]
43~48 0.520 8 1.171 723.5 201.3 227.9 0.883 3 203.2 0.990 5 [12]
49 0.591 9 1.128 507.2 124.6 122.0 1.0213 117.5 1.060 0 [13]
50 0.5919 1.128 507.2 125.1 122.0 1.025 4 117.5 1.064 2 [13]
51 0.618 1 1.128 519.0 127.5 124.9 1.020 8 123.3 1.0339 [13]
52 0.618 9 1.128 470.9 117.7 113.3 1.038 8 112.0 1.050 8 [13]
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Tab. 4  Unbiased estimation of distribution parameters in different ranges

equation application range types equation application range and instructions parameters  equation(8) equation(9)
m 52 52
1) n=0.3362~0.6189 v 51 51
A 2) K =1.109~1.257 W, 0.865 8 1.0359
3) test data number from 1 to 52 in Tab. 3 S; 0.089 8 0.157 6
G 0.103 7 0.1521
m 46 46
1) n=0.449 8~0.618 9 v 45 45
B 2) K=1.114~1.257 W, 0.860 9 0.989 1
3) test data number from 7 to 30 in Tab. 3 S; 0.090 7 0.082 9
G 0.1053 0.083 8
m 50 50
1) n=0.3362~0.5919 v 49 49
C 2) K=1.109~1.257 W, 0.8592 1.0357
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1) n =0.449 8~0.591 9 v 43 43
D 2) K=1.114~1.257 W, 0.8532 0.986 7
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