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Crack Propagation Rates of SUS 321 Stainless Steel under
High-Temperature, Low-Cycle Fatigue Conditions

Koji Yamacucul and Kenji KANAZAWA

Synopsis:

Crack propagation rates of SUS 321 stainless steel under high—temperature, low—cycle fatigue conditions
were obtained from the observation of fracture surfaces. There were good linear relations between the
crack propagation rate and the crack length in log-log plots, whether the fracture mode was transgranular

> or intergranular. The slopes in the log-log plots were varied from 1.2 to 1.5, but many of them were 1.3.
The proportion of the cycles spent in Stage II to the fatigue life could be expressed as a function of the
fatigue life. Its calculated proportion was coincident with the proportion of the number of striations on
the fracture surface to the fatigue life. The crack propagation rate at 700°G could be expressed in terms
of the plastic strain range, the strain rate and the crack length. This result was discussed in comparision

with other studies.
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Fig. 2. Relation between crack propagation
rate and crack length.
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Photo. 1. Scanning electron micrographs of the fracture surface tested at 450°C, 4de¢;=1.999,

and £=0.49,/ min. Arrows indicate the direction of crack propagation.
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Fig. 3. Relation between crack propagation
rate and crack length.

Photo.‘ 2. Scanning electron micrograph of the
fracture surface tested at 700°C with

changing the strain rates. Arrow in-
dicates the direction of crack propaga-
tion.
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Fig. 4. Relation between crack propagation
rate and crack length.
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Table 1. Crack propagation rates and test conditions.

Temp. ‘ 7 a Crack i

CCS | (o min) | (%) (%) Ny Py

T 4 2.02 1.56 1936 dl/dN=3.4x10-3 [ 1.5

450 0.4 1.99 1.44 579 dl/dN=12x 10-3 [ 1.2

450 40 2.09 1.64 833 dif/dN=11.5x10-2 [ 1.4

600 40 1.06 0.67 2 541 dl/dN=2.1x10-3 13

600 40 2.00 1.54 573 dl/dN=14x10-3 ] 1.3

700 0.4 1.01 0.66 190 dl/dN=28x10-3 [ 1.2

700 40 0.57 0.34 4083 dlJdN=1.5%10-3 [ 1.3

700 40 0.98 0.67 1221 dl/dN=3.7x 10-3 [ 1.5

700 40 2.16 1.78 245 dl/dN=18x10-3 [ 1.3
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Fig. 5. Relation between fatigue life and
crack propagation rate.
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Table 2. Comparision of crack propagation rate with others studies.

Materials Temperature Strain rate a B 7 References
321 ‘ 700°C £=0.4~40%/ min 1.5 —0.43 1.3 this work
A286 593°C; »=0.05 cpm 0.7 —0.45 1 (23)
1018 | R.T. y=2.5 cpm 1.86 1 (24)
316 625°C y=1cpm 1.35 1 (25)
20/25N b 725°C y=1cpm 1.52 1 (25)
20/25N b 750°C £=0.16~3.92,/ min 4/3 (26)

S 15C R.T.~600°C »=5cpm 1.3~1.4 1 27)
304 R.T.~800°C y=1cpm 1.3 1 (28)
dl/AN=B (dep)=(8)B 1 7
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