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Fig. 1 The spherical coordinate system Fig. 2 The loading on the thin spherical shell
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Fig. 3 Critical pressures of the spherical shell vs. different values of a7 for R = 1 000 mm
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Table 1  Critical pressures of the numerical solution and the classical solution at room temperature
radius R /mm 1 000
thickness h /mm 20 25 30 35 40 45 50
numerical solution P, /MPa 28.6 39.1 51.8 67.1 85.6 107.6 134
classical theoretical solution P, /MPa 49.7 77.6 117.8  152.2  198.7 252.52  310.5
ratio of critical pressure
57.5 50.4 44.0 44.1 43.1 42.6 43.2

(numerical solution/classical theoretical solution) A /%

T T T T
= numerical solution
3009 —— theoretical solution

R=1000 mm T

critical pressure P, / MPa

T T T T T
20 25 30 35 40 45 50
thickness /4 /mm

B8 242 R = 1000 mm A4 8BS HER TS IR T A9 A K

Fig. 8 Critical pressures of the spherical shell for R = 1 000 mm at room temperature
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Sie =j sinz(m @+
0

SYE

) ) . sin(n(go + %) ) - cot’p - sin @de .
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Thermal Buckling of Thin Spherical Shells Under
Interaction of Uniform External Pressure
and Uniform Temperature

LI Chen, TIAN Xue-kun, WANG Hai-ren, MIAO Ya-nan
( College of Applied Science, Taiyuan University of Science and Technology
Taiyuan 030024, P.R.China)

Abstract: The thermal buckling equation for thin spherical shells was deduced on the basis of
axisymmetric thin spherical shell buckling equation derived with the tensor method. The thermal
buckling equation involving the coupling of uniform external pressure and temperature was ex-
pressed in terms of displacement. The thin spherical shell buckling of minimum potential energy
functional was also established according to the virtual work principle. 3 thermal buckling prob-
lems for simply supported hemispherical shells were analyzed with the Ritz method. The follow-
ing 3 conclusions are drawn: 1) The critical value of uniform external pressure on condition
that the temperature does not exceed the critical buckling level. 2) The buckling critical temper-
ature value on condition that the uniform external pressure is 0. 3) The buckling critical temper-

ature value on condition that the uniform external pressure does not exceed the critical level.

Key words: tensor; thermal buckling; thin spherical shell; Ritz method; critical load; critical
temperature
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