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FATIGUE CRACK GROWTH BEHAVIOR OF 0Cr18Ni9
STAINLESS STEEL AT HIGH TEMPERATURES
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Abstract For austenitic stainless steel 0Cr18Ni9 fatigue crack grow law are studied at 550 °C. The crack growth tests
adopt the standard compact tension ( CT) specimens. The applied maximum loads are from 6.5 kN to 14 kN and the stress ratios
are 0. 1 ( at room temperature) and 0.05 ( at 550 °C) . The crack growth length is directly measured by QUESTAR long focus
microscope system and the load-ine displacement is simultaneously recorded by using crack opening displacement ( COD) gauge.
Because of the good ductility of 0Cr18Ni9 at high temperatures the crack front curves on fracture surface of the specimens are
complex. In order to get an effective crack size a modified method for crack length inspected on the surface is proposed. The
stress intensity factor range AK is used as the driving force parameter of fatigue crack growth. Considering the high AK and the
low AK effects on the fatigue crack growth law the fatigue crack growth law is obtained for stainless steel 0Cr18Ni9 at room and
high temperatures and the upper bound to the crack growth rate is given.
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0Cr18Ni9 i Tab.1 Fatigue crack growth test conditions
0.042% C.0. 570% Si~ 0. 970% Mn . 0. 028% P~ 0. 001% S~ /C .
. tress .
8.110% Ni.17. 130% Cr.0. 050% N .Fe o Specimens Testing Pre-crack ratio Maximum
temperature / °C length /mm load /kN
CT ( compact R
tension) 1 B 12.5 mm, ol 20 3. 845 010 14
C2 550 10.0 0.05 9
Cc3 550 12.47 0. 05 6.5
Cc4 550 9.07 0. 05 8
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Fig.3 Test data of fatigue crack growth at 550 °C
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Fig.4 Fatigue crack growth length vs. load-ine displacement
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Fig. 6 Fatigue crack growth law of 0Cr18Ni9

at room—and high-temperatures
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da/dN = CAK"/ (1 - R) K. - AK (6)
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da/dN = C(AK - AK,)" (7) 7
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Tab.2 Fitting parameters of fatigue crack growth law of 0Cr18Ni9

. ARy, K¢ 8 SEM
Testing — C m —
temperature MPa*m MPa+*m Fig.8 SEM micrographs of fracture surface
20 C 2121 L 94 x10-* 1 84 144,50 in early fatigue crack growth region
550C 13.96 1.39x107*  2.19 112.45
550°C
Upper 12.29 1.56 x107%  2.34 106. 33
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