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Abstract - Three-point bending fatigue properties of austenitic 304 stainless steel
sheets were investigated at room temperature and LNG temperature(-1627C) in the
strain range from 0.43 to 1.7%. The fatigue properties at -162C were superior to
those at room temperature due to the higher volume fractions of deformation-
induced martensite. The cyclic hardening behavior owing to the deformation- induced
martensite transformation was detected in both specimens. In room temperature
testing, the mean load amplitude increased steadily with cycles, meaning that
cumulative plastic incubation strain was required for martensite transformation. On
the contrary, in -162°C tested specimen, the mean load amplitude increased
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rapidly within a few cycles due to the rapid transformation of martensite, and
slightly decreased after the maximum is reached probably .due to dynamic recovery.
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Table 1. Chemical composition of 304
stainless steel analysed.

(unit : wt.%)

C|S M} P SN [C|N

304 S. S.[0040| 051 | 1.10 | 0.017|0.006] 813 | 1820|0028
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Fig. 1. The relationship between microstrain
and displacement curve obtained
from uniaxial tension test.
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Variations of maximum load with number
of cycles after bending fatigue testing at
(a) r1oom temperature, (b) Ilow
temperature{(-162C) and (c) comparison
of room temperature with -162°C.
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Variation of mean load amplitude
with number of cycles tested at
room temperature and -162T in
strain amplitude(de. / 2) =
1.50%.
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Fig. 4. Comparison of 3-point bending
fatigue test results obtained in
this study with JGA report.
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Fig. 5. Variations of deformation-induced
martensite contents with
microstrain.

33. HE 77| ol==H A0l E e
29 5% W2AY F AU sZdaols

FHEEE XY 3d 224G o|&sld 234

Astolth, 429 B9 Wdwe] 27t o

g stzaselE RyEee Ae Koz

FAYE ARe Jehue, AT 10% o4
ANt 85% BEe AWH e EAAD.
2y 4L FPAY F 2ol 2R
ge ol 4o Ao BE sxZZo| v}

Edstolez WHE Aoz vewdth 19 6

_5_

Uiz A9 - F9) BazdE 244

ogsted BRY Aoltt. z7)
1—}°IE AANZH(TY 6@ ©2H
E 249 e n2dAoEs}t 349

rg, E{J

_4__.

2% F gou(ay 6(b), Bt vi=w
TFo]l & ALQME A RE 7
lo] vt2RIAlolER FAH L& o
(L9 6lc).

BN _°.ml° L

_P‘ lrn

2= Lo o

X2

(c)

Fig. 6. SEM micrographs of 304 stainless
steels ; (a) as-received, (b) 4 ¢
/2=0.8% at room temperature and
(c) 4 &e/2=17% at -162T.
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Fig. 7. SEM micrographs of fatigue fractured surface tested at room temperature
showing crack initiation and crack propagation sites (4 /2 = 0.4%).
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Fig. 8. SEM micrographs of fatigue fractured surface tested at -162T (4 e/2 =
0.97 and 1.7%).
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