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ABSTRACT

A sodium-water reaction drived from the single tube break in steam generator
might overheat nabor tubes rapidly under internal pressure loadings. If the
temperature of tube wall becomes too high, it has to be evaluated that the stress
of tube does not exceed the material strength limit to prevent the propagation of
tube rupture. In the present study this phenomenon was recognized as the
fracture of cylindrical tube with the large deformation due to overheating, and
the evaluation method was investigated based on both of experimental and
analyticalapproaches. The results obtained are as follows.
(1) As for the nominal stress estimation, it was clarified through the experimental
data and the detailed FEM elasto-plastic large deformation analysis that the
formula used in conventional designs can be applied.
(2) Within the overheating temperature limits of tubes, the creep effect is
dominant, even if the loading time is too short. So the strain rate on the basis of
JIS elevated temperature tensile test method for steels and heat-resisting alloys
is too late and almost of total strain is composed by creep one. As a result the
time dependent effect cannot be evaluated under JIS strain rate condition.
(3) Creep tests in shorter time condition than a few minutes and tensile tests in
higher strain rate condition than 10%/min of JIS are carried out for
2V4Cr-lMo(NT) steel, and the standard values for tube rupture strength
evaluation are formulated.
(4) The above evaluation method based on both of the stress estimation and the
strength standard values application is justified by using the tube burst test data
under internal pressure. .
(5) The strength standard values on Type 321 ss is formulated in accordance with
the procedure applied for 2V4Cr-lMo(NT) steel.
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