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Table 2 Single-layer and multilayer spherical vessel burst pressure test data

I5g < BB BE SRS
n Mop.
5 B Mk BEERE/Mmm HURGRE R/MPa HIREE 9, P,/MPa
1 1128 1 1 16Mn - 519.0 0.618 1 1275
2 1128 1 1 16Mn - 507.2 0.591 9 124.6
3 1128 1 1 16Mn - 507.2 0.591 9 125.1
4 1128 1 1 16Mn - 470.9 0.618 9 117.7
5 1053 2 1~2 SPV24 6 430 0.720 9 45.0
6 1107 4 1~4 SPV24 6 430 0.720 9 91.0
1 SPV24 6 430 0.720 9
7 1080 3 87.0
2-3 SPV36 6 580 0.810 3
1 SPV24 6 430 0.720 9
8 1107 4 112.5
24 SPV36 6 590 0.779 7
9 1107 4 1~4 SPV46 6 590 0.8305 115.0
1 SPV24 6 430 0.720 9
10 1107 4 3 SPV36 6 570 0.824 6 116.0
2.4 SPV36 6 590 0.779 7
1 SPV24 10 460 0.782 6
2,5 SPV36 6 590 0.847 5
1 1077 6 85.0
4.6 SPV36 6 590 0.813 6
3 SPV36 590 0.847 5
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1 [0.961 5,0.988 3] 1 0.078 1 0.859 1 0.023 1
2 [0.988 3,1.015 1] 2 0.263 5 2.898 5 0.278 5 06752 m=11
3 [1.015 1,1.042 0] 5 0.373 7 41107 0.192 4 q=0
4 [1.042 0,1.068 8] 3 02161 2377 1 0.163 2
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Table 5 Verification of 48 groups burst pressure measured of single—layer spherical vessel

75 BIK PR R,/ MPa JESELL m,  SCMEREREE S Py/MPa R I BUE X [E]/MPa
1~3 1.114 574.2 0.449 8 115.0 [79.85, 168.27]
4~6 1.154 574.2 0.449 8 125.1 [105.83, 223.00]
7~9 1.199 660.0 0.336 2 2339 [153.97, 324.45]
10~12 1.222 7235 0.520 8 256.5 [186.32, 392.63]
13~15 1.257 7235 0.520 8 2205 [212.36, 447.49]
16~19 1.139 574.2 0.449 8 112.4 [96.22, 202.76]
20~25 1.148 574.2 0.449 8 128.7 [102.02, 214.99]
26~28 1.109 660.0 0.336 2 112.8 [87.91, 185.24]
29~31 1.114 7235 0.520 8 143.3 [98.67, 207.93]
32~37 1.146 7235 0.520 8 181.0 [126.71, 267.00]
38~42 1.159 7235 0.520 8 180.9 [137.34, 289.41]
43~48 1.171 723.5 0.520 8 201.3 [146.88, 309.51]
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Probability distribution of burst pressure in single—layer and multi-layer

spherical vessel

LIU Xiao—ning"*,LIU Cen’*,ZHANG Hong—wei' ,LIU Bing ' YUANG Xiao—hui ' ,CHEN Gang '

1. School of Mechanical Engineering, Wuhan Polytechnic College of Software and Engineering, Wuhan 430205, China;
2. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To establish the reliable design method of pressure vessel, the probability distribution of single—lay-

er and multi-layer spherical vessel burst pressure was analyzed; Based on 59 set test data, applying statistical

theory and methods, we explored quantitatively the probability distribution of burst pressure of single —layer

and multi-layer spherical vessel with the material yield and tensile strength ratio of 0.336 2-0.847 5 and the

radius ratio of 1.053-1.257. The results shows that the ratio of the measured burst pressure values and mid—

diameter formula theory value is consistent with the normal distribution of random variables at the saliency of
0.05; the mean values of the random variable are 1.001 3-1.049 7, and the standard deviations are 0.068 95—
0.095 95 at two-sided confidence of 98%; the ratios of the measured burst pressure value and the mid—diame-

ter formula calculated value are 0.644 5-1.358 1 when the reliability is 99.98%.

Keywords: single—layer and multi-layer; spherical vessel; burst pressure; mid—diameter formula; probability

distribution
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