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Effect of Microstructure on the Characteristics of Fatigue Crack
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ABSTRACT: This study is to investigate the characteristics of fatigue crack propagation in rolled super duplex stainless steel that
was changed austenite-ferrite volume fraction by heat treatment. It was used two kinds of specimen, the rolling and the transverse
directions. & -phase fraction affected sound velocity, hardness and Young's modulus. Characteristics of fatigue crack propagation was

affected by anisotropy and ( &+ ) phase volume fractions.
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Table 1 Chemical composition (wt%) of the specimen

C Si Mn Cr Ni Mo N Cu w Fe
002 041 069 251 70 36 024 056 0.62 Bal
A
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Fig. 1 Dimensions of specimen; all dimensions in mm
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Fig. 2 Optical micrographs of specimens (ferrite : black, austenite
. white)
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Fig. 3 Effect of amnnealing temperature on the volume fraction of
austenite and ferrite in super duplex stainless steel
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Fig. 4 Effect of volume fraction of austenite on the sound
velocity of ultrasonic and Young’s modulus in duplex stainless
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Fig. 5 Relationship between Vickers hardness and heat treatment
temperature of ferrite and austenite phase in super duplex stainless
steel
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Fig. 6 Effect of volume fraction of austenite on the tensile
properties in super duplex stainless steel
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Fig. 7 a-N curves on the austenite volume fraction and anisotropy
in super duplex stainless steel
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Fig. 8 Fatigue crack growth rate versus stress intensity factor
range in super duplex stainless steel

Table 2 C and m obtained by paris’ law

condition symbol C m
1050LT [ | 1.93 x 10" 4.20
1050TL O 9.76 x 10 3.90
1200LT o 496 x 10™ 397
1200TL O 2.58 x 10”7 3.06
1300LT A 4.17 x 10" 4.47
1300TL A 244 x 10" 3.61
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Fig. 9 Typical surface appearance obtained from 1050°C specimen
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