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Experimental Study on Properties of High Cycle Thermal Fatigue
— QOutline and Test Plan of High Cycle Fatigue Test Equipment on Sodium —

S.Hasebe*, S.Kobayashi*, M.Ando**, N.Kasahara**

Abstract

At a nuclear power plant, where fluids of high and low temperatures flow into
each other, it is necessary to prevent structural failure damage caused by high cycle
thermal fatigue (thermal striping phenomenon). High cycle fatigue test equipment
on thermal can be develop by modifying the thermal transient test facility for
structure (TTS) in order to clarify the effect of temperature fluctuation induced by
the thermal striping phenomenon on crack initiation and their propagation
behavior. The test equipment has the following characteristic.

(1) Fluid is controlled by a circulation pump, and by continuously changing the flow
quantity ratio of high and low temperature Sodium, sinusoidal temperature
fluctuations at various period of the test samples can be taken.

(2) Mixing is done by the jet flow mix, thus it can generate axisymmetric
temperature fluctuations by accelerating the mixing process of high and low
temperature Sodium.

(3) It can also control the temperature fluctuation, in which short and long term
changes are superimposed.

(4) Because the test sample cylinder is hollow, analysis of thermal stress and data
from crack initiation to crack propagation can easily be obtained.

Sinusoidal temperature fluctuations, random temperature fluctuations, and
strength testing of the weld zone by test samples made of stainless steel are

planned in the next stage.

*

New Technology Development Group, Advanced Technology Division, OEC

** Structure and Material Research Group, Advanced Technology Division, OEC
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% 8.2 SUS304 SO ERIEH—UVF ABFRK

Ao/2>0, DEF
log,(Ac —20, )= 4, + 4 -log,,(Ae, — Ac/E)

Ao/2<o, DEF
Ao =E-Ag,

RN

T : RE (°C) 425°C~650°C
Ac : EHEE (kg/mm?)
Ae, : 2UOTHEE (mm/mm)
E . FETEMERE (ke/mm?)

o . HEBIR  (kg/mm?)

»

0.9772687 +0.6446708 x107> x T — 0.4675557 x 10> x T* —0.3724201x107 x I

3.690128—0.1847969 x107" x T +0.3544927 x10™* x T* — 0.2297822x107" x I"?

2.10236x10* —9.71895x T

25.5655—-5.58937 x107 x ' +1.04384x 107 xT'* - 7.42535x10™" x T
(443068 -1.78933 %1072 x T )x (0.002)° #7107 T
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% 8.3 SUS304 OB HEFEER

(]Oglo Nf)—"]/é =4, + 4, -log,, Ag, + 4, '(loglo Ag, )2 + 4, '(logm Ag, )4

ERE N
T : mE (°C)
g : OFHEE (mm/mm/sec)
Ag, : 2UTHEHE (mm/mm)

!

NF : WEERLE

4, 1.621827 - 4.567850x 107 xT* x R
4 1.131346 + 8.665061x107° x T*

A, 3.439663x107"

4; —1.374387x107 +4.910723x107° x R

f<t:L R=log,, ¢ TH%.
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