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Abstract

In this study, strain-controlled low cycle fatigue test for hot rolled STS304 steel was carried out at

400°C and 600°C, respectively. High temperature fatigue test was done using an electric furnace attached on the
hydraulic fatigue test machine. The results of this study show that STS304 hot rolled steel has excellent static
strength and fatigue characteristics. The hysteresis loop at half life was obtained in order to calculate the elastic
and plastic strain. Also, Relationship between strain amplitude and fatigue life was examined in order to predict
the low cycle fatigue life of STS304 steel by Coffin-Manson equation.
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Table 1. Chemical composition of STS 304 steel

Chemical Composition (wt%)

C Si Mn P S Ni Cr Mo Cu N
0.03 0.430 1.077 0.031 0.009 8.661 18.14 0.188 0.389 0.018
A _ 0
Y 8 o h ~ Table 2. Low cycle fatigue test conditions of STS 304
ﬂt — E{f.__ . 1 N — ﬂ steel
| IS g T~ % Total strain range (%) 0.6, 0.8, 1.0
‘ \ ‘ ‘ Strain ratio (R) -1.0
| 18 915 2c
L B IR Temperature (°C) Room Temperature
Frequency (Hz) 0.25

Fig. 1. Dimension of the specimen (unit : mm).
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Fig. 2. Hysteresis loop with total strain at £=0.6%.

+ Room temp.
600 «  400°C
s+ B00°C
400+
2004
g .
2 o0
a
8 p
% 200
-400+
-600 — _— —
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6

Strain(%)

Fig. 3. Hysteresis loop with total strain at ¢=0.8%.
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Fig. 4. Hysteresis loop with total strain at e=1.0%.
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Table 3. Low cycle fatigue test data at room temperature

Act/2 Ace/2 Aep/2 (ﬁ/lcf/’i) (cyljlfes)
0.6 0.2175 | 0.0825 | 110.25 2785
0.8 0.255 0.145 154.4 15744
1.0 0.2565 | 0.2435 | 222.2 79818

Table 4. Low cycle fatigue test data at 400°C

Ast/2 Ace/2 Aep/2 Ac/2 Nf
(%) (%) (%) (MPa) (cycles)
0.6 0.146 0.154 122.25 22121
0.8 0.203 0.197 156.6 4196
1.0 0.231 0.269 | 208.8 1157

Table 5. Low cycle fatigue test data at 600°C

Ac/2 Nf
Act/2 Ace/2 Aep/2 (MPa) (cycles)
0.6 0.1455 | 0.1545 | 124.1 2000
0.8 0.1745 | 0.2255 | 157.75 1948
1.0 0.175 0.325 187.75 1018
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Fig. 5. Strain-life curves of STS 304 at 600°C.
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Fig. 6. Strain-life curves of STS 304 at room tem-
perature.
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Fig. 7. Strain-life curves of STS 304 at 400°C.
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