B=-t] 9383, 41148 A 43(2001)
J. of the Korean Society for Heat Treatment, Vol. 14, No. 4, (2001) pp. 205~211

SAHLO|E 20| R I 24 AHRl2|aZe| 71AIN R4}
n27d MEANE

EXE - OJal7|* - IME - WO - ZEHE™
FAZ e, A gy, A d R 7))y
b b LSRR 2

Mechanical Characteristics and Fatigue Crack Propagation of Super
Duplex Stainless Steel by Distribution of Austenite

J. Y. Do, 8. K. Lee, S. H. Ahn, K. W. Nam, and C. Y. Kang
Division of Materials Science and Eng., Pukyong National Univ.,, Pusan 608-739, Korea

Abstract The characteristics of super duplex stainless steel were investigated on its fibrous structure and dis-
persed structure. These structures consist of various volume fractions and distributions of the austenite phase that
were obtained by changing the heat treatment temperature and cycle. The fibrous structure had higher austenite vol-
ume fraction than dispersed structure on the same temperature. As the austenite volume fraction increased in both
structures, tensile strength and elongation increased, but hardness decreased. Fatigue life of fibrous structure paral-
lel to rolling direction was shorter than that of perpendicular to rolling direction. Fatigue life of dispersed structure was
longer than parallel fibrous structure, and shorter than perpendicular fibrous structure. Fatigue crack propagation rate

of fibrous structure was faster than that of dispersed structure.
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Table 1. Chemical compositions of specimen
(wt%)

C|l|Si|Ma|Cr|Ni | Mo|N|Cu]W|Ee

0.02{0.41)|0.69|25.1] 7.0 | 3.6 {0.24]0.56 | 0.62 | Bal.

« phase
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1300C
1200 MY phase

a+Y+ various
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(@) Fibrous Structure (b) Dispersed Structure

Fig. 1. Schematic sketch of heat treatment cycle.
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Fig. 2. Dimensions of specimen (unit:mm).
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1300°C
(a) Fibrous

(b) Digpersed

Fig. 3. Optical micrographs of super duplex stainless
stainless steel showing the temperature effect on the
fibrous and dispersed. (Ferrite (or): Black, Austenite (y):
White).
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Fig. 4. Effect of annealing temperature on. the volume
fraction of yand o in super duplex stainless steel.
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Fig. 5. Relationship between Vickers hardness and heat
treatment.
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Fig. 6. Effect of volume fraction of austenite on tensile
strength and elongation in super duplex stainless steel.
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Fig. 7. a-N curves obtained from dispersed structure and
fibrous structure hedted in 1050°C.
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Fig. 8. o-N curves for dispersed structure.
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Fig. 9. Typical surface appearance obtained from 1050°C
specimen.
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Fig. 10. Fatigue crack growth rate versus stress inten-
sity factor range for temperature.
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Table 2. C and m obtained by Paris’ law.

Condition C m
1050LT 178 x 109 3.65
1050TL 2.76 x 100 3.59
1050Dis 250 x 107 3.58
1200LT 4.25 x 10 357
1200TL 1.58 x 10 3.23
1200Dis 3.75 x 107%¢ 3.4
1300LT 4.20 x 10° 2.99
1300TL 2.25 x 10° 3.13
1300Dis 7.85 x 10 2.70
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Fig. 11. Correlation of “m” and “C” in the equation da/dN
=C(AK)m for the fatigue crack growth rate. (a: mm, AK=
MPa - m"9).
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