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The Effect of Initial ¢’ on Low and High Cycle
Fatigue Behavior of STS 304 Stainless Steel
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Abstract

Zero to tension fatigue tests and strain controlled fatigue tests were carried out to find
how initial strain induced martensite, o’ affects low and high cycle fatigue behavior and
fatigue crack growth mechanisms. Microscopic study and phase analysis were carried
out with TEM, SEM, EDAX, Optical Microscope, Ferriscope, and X-ray diffractometry.

The amount of Initial @ was controlled from 0% to 33% by controlling
temperatures for cold working and heat treatment.

Lower contents of initial @’ showed higher fatigue resistance in low cycle fatigue but
lower fatigue resistance in high cycle fatigue because it is ascribed to the more
transformation of o’ martensite during low cycle fatigue and higher ductility. In high
cycle fatigue, fatigue life is attributed to the strength and phase transformation of
austenite into e’ during fatigue was negligible. » boundary, 7 /twin boundary, and 7/

@’ boundary were found to be the preferred site of fatigue crack initiation.

NNE : 34 2Hele s B, A2y, W¥HI tEHAloE
Keywords : 304 stainless steel, fatigue properties, strain induced martensite
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Table. 1 Chemical composition (wt.%) of STS304

stainless steel

C Si | Mn P S Ni Cr
0.046 | 0.44 | 1.09 | 0.032 | 0.003 | 815 |18.34

Mo | Cu Ti Al B N Fe

0.17 | 024 | 0012 | Tr. | Tr. | 0045 bal

Table. 2 Changes of initial @’ content from
different fabrication processes

AR A|AHAB | AR C|ABD
e (%) a 8| a (%)) e (%)
No.l 2.2 0 15.0 315
No.2 19 0 151 33.0
No.3 2.2 0 15.0 31.5
No.4 1.6 0 150 31.0
R4 20 0 15.0 32.0
o EFE AN BASN 9skd
Ferrite-scope®} X-ray 3dW-& g3 3ol 3

a9t VSM (Vibration Sample Magnetometer)
S AHgE AFY o dF FuS A T
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Fig. 1. Variations of stress amplitude(o a) during cyclic
straining in completely reversed bending fatigue tests.
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Fig. 10. TEM micrographs of the specimens after
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(@) and (c) : bright field image,
(b) and (d) : dark field image

2 nFv) dAdAd Ad8E Ao F
Hg wmgk A
& Aol M =
27 a’ ol 0%A A% HBgdge /1 #HUux
Nr= 2% < 15% < 33% 9 =25 Lietwr). 4
£/2=25% W EA] HAZAFY(HF7] JAZAE)
olME &7l o o 0%% AS F|EFHol
AAI 27l o o] 2%, 15%, 33%Y A$E H|&
3 H2yye Bt
2. AF7] R nFy] AddH WEE Ao F
dAY 5 02 AQ ASES DAS A 402
=0.6% WHEA HZAF(EFY] D ZAH)AA
= 7] 92 #4ge] F1 austenite boundary2t
austenite/ twin bondaryellA A4 Hyew =%
Al austenite/ martensite boundaryll M E A E
Ak, z7] viEEAlolE §ge] BE&E
austenite/martensite boundary] Al A HE Wiz
7F wkod, ¢4 Ade ANHoz Juistm A
ZFe el g e/2=25% WA F A 724
F(AF7 A2A)NHE 46/2=06%9 7% Sl

+
M
[2:3
o

1
2
2
0
kU
>,
o
fed
N
=)
1]

g

- 338 -



STS 304 el AF7] 3 1F7]

vla] 7] Y] austenite/martensite boundary
oA AAYHE Ao o, B gdE0 ¥
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