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1. INTRODUCTION

The purpose of this study is to have a some basic data
on the transient thermal stress characteristics of a straight
pipe in which the flowing sosium temperature may vary fast
under the various FBR transient operational conditions. The
parametric survey is done on the following main parameters
shown below;

Wall Thickness

Material (SUS304, 27Cr-1Mo)

Wall Thickness/Inner Radius

Sodium Temperature Changing Rate (°C/sec)

Total Sodium Temperature Change (°C)

Sodium Temperature Changing Pattern

Temperature Dependant Material Properties or not

2. BASIC DESCRIPTIONS OF THE CALCULATION

Used Program: ANSYS

Element: STIF35(Linear Temperature
Element--Axisymmetric)

STIF 2(Constant Strain Element--

Axisymmetric)
Geometry: Axisymmetric pipe model as shown
in Fig.l.
Material: SUS304 or 2-1/4Cr-1Mo. Temper-

ature dependant material pro-
perties given in the SAN781-1
"Design Guide for LMFBR Sodium
Piping" are used except the case
No.59 to 64. Heat transfer coef-
ficients are calculated using the
Seban-Simazaki's Equation shown
in the above reference.

Load condition: Typical sodium temperature condi-
tion is shown in Fig.2.

Boundary condition: as shown in TABLE 1 and TABLE 2.



3. RESULTS

The calculated Results are summarized in Table 3 and
the effect of the various main parameters are shown in
Fig.4~11.
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TABLE | THERMAL BOUNDARY CONDITION

boundary condition
AD convection surfoce
(in Fig. 1) (Sodium flowing)
ABC insulafed
(in Fig.1)

TABLE 2 KINEMATIC BOUNDARY CONDITION

boundary condition
D Z-directi displ ts fixed
(in Fig. 1) irection displacements fixe
(in F?gB 1 Z-direction displacements coupled
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TABLE 3-1 PARAMETRIC STUDIES FOR THERMAL
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