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Table 1 Coefficient of ¢ and XZ
X;o.os £29.0.99 X;‘).(),S).‘) X;f).(x 01 L27.0.99 X;,’.o,sm X;mj.m
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Table 2 Data of test vessel
A= WP 0, /MPa  JESREL y  BUERIE 75 PP 6,/MPa  JEBRLIL ¥y BUIERIE
1~3 1037.55 0.885 2 SCHR11] 11 630. 85 0.680 8 k(2]
4 859. 80 0.879 3 Seik[12] 12~13 483. 20 0.588 7 SCHk[13]
5 949. 79 0.875 0 cHk2] 14 470. 93 0.521 0 k2]
6 726. 89 0.789 4 k[ 2] 15 516. 06 0.510 2 k(2]
7 735.16 0.757 0 k2] 16~28 455. 05 0.499 7 CHkL2]
8 727.93 0.722 2 ScHk2] 29 551. 89 0.426 4 k2]
9 721. 04 0.704 8 k2] 30 618.03 0.402 7 k2]
10 623.41 0.682 4 SCHkL2]
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Table 3 Statistical calculation of four formulas
FEME I FRRAE wii S5 i
S AR R T
=2 7" K A A (2) A3 AR
P, /MPa
up1.;/MPa . up2.;/ MPa ro. wp3.;/ MPa r3.j upy.;/MPa ri.

1 2.28 935. 00 981. 80 0.952 3 985.92 0.948 4 980. 90 0.953 2 918.01 1.018 5
2 2.28 942. 00 981. 80 0.959 5 985.92 0.955 5 980. 90 0.960 3 918.01 1.026 1
3 2.05 774. 00 851.00  0.9095  858.71  0.9013  850.35  0.9060  799.57  0.968 0
4 1.75 503. 00 547.50  0.918 1  554.62  0.906 9  551.55  0.9120  516.35  0.974 1
5 2.75 985. 27 1092.1  0.9022 1107.28 0.8898 1100.78 0.8951 1030.79 0.9558
6 3.69 1157.5 1047.3 1.1052 1085.63 1.0662 1071.56 1.0802 1010.30 1.1457
7 4.71 1326.3 1237.8  1.0715 1296.64 1.0229 1276.67 1.0389 1207.97 1.0980
8 1.75 406. 51 434.07  0.9365  460.30  0.883 1  452.23  0.8989  429.80  0.887 5
9 2.74 678. 67 766.86  0.8850  817.62  0.830 1  802.65 0.8455  764.71  0.887 5
10 2.49 544, 31 590. 47 0.921 8 635.67 0.856 3 623.59 0.872 9 596. 16 0.913 0
11 2.44 571. 87 583.58  0.9799  628.64  0.9097  616.67  0.8398  589.69  0.969 8
12 1. 422 167. 26 163.48  1.0231  182.77  0.9151  179.82  0.9302  174.97  0.9559
13 2. 80 456. 90 478.11  0.9556  534.51  0.8548  525.89  0.8688 51170  0.892 9
14 2.43 392.73 372.06  1.0556  429.76  0.913 8  427.43  0.9188  422.78  0.928 9
15 2.75 465. 08 458.19  1.0150  531.97  0.8743  530.50  0.876 7  526.27  0.883 7
16 1.57 213.74 177.88  1.2016  207.34  1.0309  207.35 1.0308  206.31  1.0360
17 1.33 128.52 112.38  1.1436  131.08  0.9805  131.09  0.9804  130.43  0.9853
18 1. 99 307.51 271.65  1.1320  316.30  0.9722  316.33  0.9721  314.73  0.977 1
19 2.29 372.32 326. 81 1.139 3 380. 84 0.977 6 380. 87 0.977 5 378.59 0.982 5
20 2.66 414. 38 414.38  1.000 0 449.69  0.9215  449.70  0.921 4  447.46  0.926 1
21 1.78 264. 76 225.46  1.174 3 265.04  0.998 9  265.06  0.9989  263.72  1.003 9
22 2.90 450. 23 417.82  1.077 6 489.39  0.9200  489.43  0.9199  486.97  0.924 6
23 1.88 277.77 248.21  1.1191  290.16  0.9573  290.19  0.957 2  288.72  0.962 1
24 2.48 395. 76 358.53  1.1038  417.48  0.9480  417.51  0.9479  415.41  0.9527
25 3.18 182.63 455.74  1.0590  531.76  0.9076  531.80  0.9075  529.12  0.912 1
26 2.13 329.57 297. 85 1.106 5 347.55 0.948 3 347.58 0.948 2 345. 83 0.953 0
27 3. 60 524.00 503. 32 1.041 1 588.78 0.890 0 588. 83 0.889 9 585. 86 0.894 4
28 3.72 544. 09 515.73 1.055 0 603. 85 0.901 0 603. 90 0.901 0 600. 86 0.905 5
29 2.76 378.95 434.07  0.8730  524.87  0.7220  540.54  0.7011  550.42  0.688 5
30 2.75 434,07 464. 39 0.934 7 568. 08 0.764 1 593. 14 0.731 8 609. 17 0.712 6
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Table 4 Statistics of burst pressure distribution law(based on 30 test data)
\ S o A X HIS MR FHIE I EL (N, —m e p ) ) .
S AHKAa, a] N Pl Lo #ik
N, Di: mX p;., me pi,
1 [0.873 0,0.927 8] 5 0.096 58 2.897 1.526
2 [0.927 8,0.982 5] 7 0.177 2 5.316 0.534
3 [0.982 5,1.037 3] 3 0.225 3 6.759 2.091 \
6. 094 AR
4 [1.0373,1.092 1] 6 0.212 5 6.375 0.022
5 [1.092 1,1.146 8] 7 0.139 4.170 1.921
6 [1.146 8,1.201 6] 2 0.066 75 2.003 3.121X10°°
1 [0.722 0,0.779 4] 2 0.023 5 0.705 2.379
2 [0.779 4,0.836 7] 1 0.100 3 3.009 1. 341
3 [0.836 7,0.894 1] 6 0.209 6.294 0.014 .
5.730 N2
4 [0.894 1,0.951 4] 13 0.306 7 9. 201 1.567
5 [0.951 4,1.008 8] 5 0.218 9 6.656 0. 369
6 [1.008 8,1.066 2] 3 0.086 8 2. 605 0. 060
1 [0.701 1,0.764 3] 2 0.0211 0.634 2.943
2 [0.764 3,0.827 5] 0 0.097 25 2.915 2.915
3 [0.827 5,0.890 7] 6 0.234 7 7.041 0.154 .
6. 784 AR
4 [0.890 7,0.953 8] 12 0.314 3 9.429 0.701
5 [0.953 8,1.017 0] 7 0.222 5 6.675 0.016
6 [1.017 0,1.080 2] 3 0. 087 32 2.620 0. 055
1 [0.688 5,0.764 7] 2 0.019 1 0.572 3.566
2 [0.764 7,0.840 9] 0 0.097 8 0.293 0.293
3 [0.840 9,0.917 1] 7 0.255 5 7.665 0.058 .
7.565 AR
4 [0.917 1,0.993 3] 15 0.327 6 9.828 2.722
5 [0.993 3,1.069 5] 4 0.214 3 6.429 0.918
6 [1.069 5,1.145 7] 2 0.070 9 2.130 7.971X107°
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Table 5 Distribution parameter intervals value of 7,7, ,r; and r, (bilateral confidence of 98% )
25 33E FE ZH A EY) n(2) w3 A NEY)

B i ~pe 0.982 15~1.067 85

y=0.402 7~ 0.8852
FRfERE ok ~o%  0.072 90~0. 135 95

5 K=1.33~4.71 N
B RECLi~Cl 0,068 27~0.138 43

. 885 89~0.951 99

0.883 56~0.955 30 0.905 21~0.986 79

. 056 23~0.104 87 0.061 03~0.113 82  0.069 40~0. 129 44

.059 07~0.118 38 0.063 89~0.128 82  0.070 33~0.142 99

B s~ 0.990 61~1.076 79
y=0.499 7~0. 885 2

5 K=1.33~4.71 N
ARRRC ~C 0,064 92~0.134 77

bR ZE 6l ~o%  0.069 91~0.133 50

. 904 89~0.958 11 0.906 49~0.961 37  0.931 50~0.991 40
. 043 17~0.082 44  0.044 52~0.085 02  0.048 58~0.092 77

. 045 06~0.091 10  0.046 31~0.093 79  0.049 00~0.099 60
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Table 6 Distribution parameter intervals value of burst pressure(bilateral confidence of 98%)
AREHEE B AN ARD ANE)) AENCY
y=0.402 T~ pp  (0.982 15~1.067 85wy (0.885 89~0.951 99wy (0. 883 56~0. 955 30)uss (0905 21~0. 986 79) sy
0.8852 45 opy (0.072 90~0.135 95wy (0.056 23~0.104 87wz (0.061 03~0. 113 82)ups (0.069 40~0. 129 44) upy

K=1.33~4.71  Cp 0.068 27~0.138 43

0.059 07~0.118 38

0.063 89~0.128 82 0.070 33~0.142 99

7=0.499 7~ Py
0.885 2 5 opy

K=1.33~4.71  Cp 0.064 92~0.134 77

0.045 06~0.091 10

(0.990 61~1.076 79 up (0.904 89~0.958 1D upz (0. 906 49~0.961 37)upz (0. 931 50~0. 991 40) uy

(0.069 91~0.133 50)u (0.043 17~0. 082 44) upz (0. 044 52~0.085 02)upz (0. 048 58~0.092 77) up

0.046 31~0.093 79 0.049 00~0.099 60
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Distribution law and parameters of monolayer thick-walled
cylinder burst pressure

YUAN Xiao-hui' ,LIU Cen* ,WU Yuan-xiang' ,LIU Bing' ,LIU Xiao-ning"'*
(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: Four calculation formulas of monolayer thick-walled cylinder burst pressure were analyzed by
likelihood analysis theory and method based on 30 groups burst pressure test data of monolayer thick-
walled cylinder. For monolayer thick-walled cylinder with the ratio of material yield strength to tensile
strength between 0. 402 7 and 0. 885 2 and the ratio of cylinder outer radius to inner radius between
1.33 and 4. 71, when the marked was 0. 05, the ratio of the burst pressure measured value and the theo-
retical value,calculated by the four formulas,is random variables with normal distribution. The distribu-
ted parameter range is obtained respectively with bilateral confidence of 98%. The precision of four for-
mulas is improved by adjusting the ratio of material yield strength to tensile strength which is not less
than 0. 499 7. In the same range of application,each precision index of the four formulas has its own ad-
vantages and disadvantages.

Key words: monolayer thick-walled cylinder; burst pressure; calculation formula; random variable; nor-

mal distribution; parameter range; precision index
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