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Reliable index research in pressure vessel

probability safe evaluation

ZHANG Hongwei', LIU Bing', LIU Cen’, YUAN Xiao-hui', CHEN Gang', LIU Xiae-ning"’

(1. Department of M echanical Manufacture Engineering, Wuhan Polytechnic College of Software and Engineering, Wuhan Hu-
bei 430205, China; 2.School of M echanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan Hubei 430074,
China)

Abstract: By using informat ion entropy theory, the four kinds of structure pressure vessels allowable reliable coefficients of in—
itial yield and burst intensity were analyzed under the harshest pressure test and the normal operation. Based on three kinds of
failure criteria, such as yield, burst and fracture, from the equalreliability view points, the reliable index of pressure vessel is
determined: 1)for steel thinness wall cylinder, spherical vessel and flat ribbor-wound pressure vessel, the reliable index of int
tial yield intensity is equal to 1.920 or 0. 815 during barometrical or hydraulic pressure tests, and equal to 3. 189 under the nor
mal operation; 2) for steel thinness wall cylinder, spherical vessel, flat ribborwound pressure vessel and superhigh pressure
thick wall cylinder, the reliable index of initial burst intensity is equal to 4.729 or 3. 740 during barometrical or hydraulic pres-
sure tests, and equal to 6. 828 under the normal operation. The foundational question of pressure vessel probability safe evalua-

tion is solved.
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, Tab.1 ValuesofT, and V,
, n, V.
N 0.976 8 0.089 40
1. 000 7 0.059 45
1.017 2 0. 081 33
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0.039 36 Vi= 0. 064 1851 1079 0.0
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0. 800 0 0.9000 0. 666 7
0.640 0 0.7200 0.416 7
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0.640 0 0.7200 0.416 7
0. 800 0 0.9000 0. 666 7
0.600 0 0.6750 0.416 7
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Tab.3 Reliable indexes design according to the Chinese standard

B, 1.920 0.815 3.189
B, 5.645 4.260 8.953
B, 2.476 1.302 3.763
B, 4.729 3.740 7.609
B, 2.486 1.494 3.610
B, 4.943 4. 080 6.828
By - 6.716 7.627
3 : 1) 9
2) [ 1]
; [ 2] [ 3] )
. , 3)
. , . 4)
[ 6] [7] 3 ) [ 2] [ 3]
3
4

’ 2
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T ab. 4 Reliable indexes design of pressure vessel according to the equatreliability view points

, , [B.] 1.920 0.815 3.189
qrB]) 0.972 57 0.7925 0.999 288 6
, , [By] 4.729 3. 740 6. 828
, o/B]) 0.999 998 887 6 0.999 907 99 0.999 999 999 995 51
3
1) , 3 ,
2 2 2
2 2
b 2
2 2
2 2 2
o
2) 2 2 2
o
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