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Table | Experimental value of buckling temperature, buckling strain,
minimum strain and buckling wave numbers

Experiment 1

Experiment 2

Experiment 3

Faxperiment 4

Support spacings
(axial, circumferen-
tial) fmm
Liner thickness/mm
Boundary condition

Buckling
temperature/?C
Buckling strain/10~%
Minimum buckling
strain/10-%
Buckling wavenumbers
{axial, circumferential)

400, 300

1
Clamped
125

-360
-85

3,3
(Clamped wave)

400, 300

Clamped

125

\
\

3,3
(Clamped wave)

300, 200

Clamped

895

\
\

2,2
{Clamped wave)

400, 300

2
circumferential
simple supported,
axail free
130

—533
=43

1 simple
supported wave
+2 Clamped
waves (axial}
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Table 2 Liner shell deflection value obtained in experiment 3

t/°C 15 30 50 60 80 90 95 100 110 120 125 130
1 0 0 0 0 0.01 0.03 0.05 0.8 1.3 1.6 1.8 1.9
2 0 0 0 0 0 0 0 1.8 2.4 2.9 3.2 3.3
3 0 0 0.01 0.03 0.05 0.06 0.06 1.1 1.7 2.3 2.55 2.65
4 0 0 0.01 0.01 0.01 0.01 0.01 0.1 0.5 0.9 1.13 1.25
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Fig.8 The curves of circumierential membrane strain-temperature of Imm thickness liner shells and

the change of buckling wave form with temperature (results of experiment 1)
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Fig. 9 The curves of circumferential membrane strain-temperature of 2 mm thickness liner shells and

the change of buckling wave form with temperature (results of experiment 4)
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Table 3 Comparison of experimental value and theoretical value
Example 1 Example 2 Example 3
b, L/mm 400, 300 300, 200 400, 300
Liner 1 1 2
thickness/mm
Boundary Clamped Clamped circumferential simple
condition supported, axail free
N, M 3,3 2,2 \, 2.5
ay/°C! 3.6 x 1078 4.0 x 1076 4.6 x 1077
Experimental  Theoretical Experimental Theoretical Experimental  Theoretical
value value value value value value
Buckling 125 113 95 90 130 124
temperation/°C
Buckling —360 —314 \ Y ~533 —508
strain/1079
Minimum -9z -85 \ \ -93 —85
buckling

strain/10~"
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THEORETICAL AND EXPERIMENTAL ANALYSES OF THERMAL
BUCKLING PROBLEMS OF LINER SHELLS (i)
——EXPERIMENTAL PART Y

Fan Qinshan  Ding Hongii*  Xu Bingye  Chen Zhengxin
(Dept. of Engineering Mccohanics, Tstnghua University, Beijing 100084, China)
*(Dept. of *Mechanics and Enginecring Science, Peking University, Beijing 100871, China)

Abstract The buckling problem of the liner shells is a major problem in reactor containment’s
design, but few cxperimental results have been published. In this paper, we carry out the exper-
imental research for the local 1:1 models of the 200MW RCCV. Buckling temperature and strain
loads of liner shells are given. The relation of temperature and deflection or membrane strain
during buckling are also presented. The results show that the liners are easier to buckle in the
local area than in the whole area between two studs. The buckling loads obtained by experiments

are in good agreement with those obtained by theoretical analyses.

Key words liner shell. liner shell experiment, buckling, thermal buckling experiment, post-

buckling, reactor containment’s design
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