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Creep Fatigue Behavior of SUS 304 Stainless
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Abstract
Since stainless steels like SUS 304 and SUS 316 tend to be carburized in sodium, the
grain boundary near surface may be degraded due to carbides precipitation. In order to
clarify the effect of the grain boundary degradation upon creep fatigue strength, long
term creep fatigue tests of SUS 304 stainless steel were performed in carburized sodium,
Obtained results are summarized as follows:

(1) Creep fatigue life in carburized sodium was nearly equal to that in air, in spite of
the fact that severe carburization and carbides precipitation on grain boundary were
observed on tested specimen surface.

(2) Creep fatigue life calculated using usual linear damage summation rule showed good
agreement with experimental results.

(3) It was revealed that crack initiation life in carburized sodium was almost the same
as that in air, although crack initiated on degraded grain boundary in carburized
sodium.

(1) The above fact supplies an evidence to justify the concept that creep fatigue crack
initiation life in sodium is longer than 1/ 20 of failure life obtained using small
specimens in air, which is basic assumption of our creep fatigue evaluation method.

It is conjectured from this study that FBR grade SUS 316 stainless steel will show
almost the same creep fatigue life as that in air, however, a few creep fatigue tests of

FBR grade SUS 316 in carburized st:dium will be necessary to clarify this conjecture,

% Material Development Section, System and Component Division, OEC/PNC.
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Table 1 Chemical compositions and mechanical properties of tested materrial,

Chemical composition (%)
N . . .
o ’ C Si Mn P s Ni Cr
L — ~UMF (.05 0.59 0.87 0.027 0.003 8.98 18.47
SYHT N
F 2 9 7T 0.05 0.60 0.87 0.026 0.002 8.94 18.59
Mechanical properties
A ] g1 e ik & h & R Bk
N
0.2% ) 1l & fp v i
o (kg /mm?) kg / mm?) b
sep | E i 23 64 135
HR | 500 C 2 39 40
Table 2 Test conditions
Strain range hold time
case
(%) (hour)
1 0.94 1
2 0.43 |
3 1.01 10
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TableA | -~ | Chemical compositions and mechanical properties of tested material

Chemical compositions (%)
C Si Mn P S Ni Cr
0.06 (.88 1.26 0.026 0.008 8.99 18.21

mechanical properties

0.2% 41 | oliklis | b O | B D TRl
(kg /mm® | (kg / mm?) %% (%) (Hw

RT - 09.1 67.6 - 146
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TableA 2 ~ |

Chemical compositions and mechanical properties of tested material

Chemical compositions (%)
C Si Mn P S Ni Cr Co
0.05 0.57 0.98 0.026 0.006 9.20 18.35 0.16
mechanical properties
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(kg mm?) (kg / mm? (%) %) (Hy)
R. T 29.0 62.0 62.0 138
550" C 23.3 5.3 36.0
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FigA2—- 2 Comparison of creep—fatigue life of pre —exposed material and that of

as —received material




