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Analysis of Stress Distribution of a
Tank Composed of Cone-shells
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Abstract To probe into the stress distribution of tanks composed of cone—sheels, the steel tank
modelis tested- The stress distribution of the tank is analyzed through equilibrium theory of thin—
shell. Then the formulae for design of stress and the stability analysis conclusion of the tank are giv—

en.
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Table 1 Edge force, moment and stress of tank model § joints
M embrane force Edge force Edg e m oment Outside stress Inside stress
R Qo x of joint of joint
Joint (mm) Shell (°) (mm) (N/mm) (N /mm) (N mm/mm) (N /mm?) (N/mm?)
Longitude Hoop ILongitude Hoop Longitude Hoop lLongitude Hoop Longitude Hoop
1 450 Upper 112.34 95.5 24.3 486 - 109 2114 _jei 5 553 _ 1184 -9L1 127.3 - 17.4
Join 1 Lower  38.66 116.2 36. 0 720 - 228 - 234.8
2 s Upper  42.93 143.7 551 1102 - 129 =380.8 _ po0 s o0 | _ ee 0 _ 1449 1965 - 35.5
Joint 2 Lower 67.66 123.3 40. 5 91. 0 1.9 -361.6
P a0 Upper  71.08 79.6 169 338 64 L2 g3 265 66. 8 86.0 - 5L 1 50.7
Joint3 Lower 137.07 93.9 23.5 47. 0 0.9 158.0
X (11) . The calculating formula of x can be looked up in Equation (11) .
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Fig- 4 Outside stress of tank model under 0. 1 M Pa inside pressure

— Calculating curve of longitude stress; —— Finite element calculating curve

Calculating cuwe of hoop

of longitude stress; Tested point of longitude stress;

stress; — Finite element calculating curve of hoop stress; X Tested point of hoop
stress
¢, = %Ok‘ LI5U(0, 0087 < K< 0. 021) :
- (12) 3
1000r Vi —— .
k: . T - — 2 r =
s fsn b E 1-v,l 336 rt/in’l, 4
V2
U= k
Weos To ‘ )
(i) , . .
[7] ; x( ) (15 - .
) X
. Mises , .
) : 3
E Em - 1) W,
e _ =
o . ot 12(1- vz)(R), (13)
(= D(E)
4 ) 7703 7 1 .
= 075¢(1- /[(x12R)*(WIR
" [ ( VG PR)TCVIR) . 2001. 2 39~ 41.
2 ’ "= X 26, 2 . . , 1987.
& = — 268. 5N /mm:; 3 ) ' : . 1980,
0. 11MPa , 2 4 . 400 m? . )
, N§' N6 2000, 7 57 59.
- 99.2 N /mm’, - 5 .30
148. 8 N /mm’, — 159. 4 N /mm® ( . 1995, 4 10 14.
- 39 1N /mm’), : » 1988,
- 174.5N/mm’ (- 41 8N/mm’),
eu‘ N emax = 3f ema\x ’ 199.
= 2fy ° ea‘
( : )

IHAE 20025 SHA % 9K% 2 107



