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Influence of ¢ phases on the microstructure and properties of S32760 super duplex
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ABSTRACT The precipitation behavior of ¢ phases in W-containing S32760 super duplex stainless steel was studied by aging treat—
ment experiments. The morphology and chemical composition of the ¢ phases were investigated by scanning electron microscopy and
transmission electron microscopy. The effects of the ¢ phases on the mechanical properties and corrosion resistance of the stainless
steel were analyzed additionally. The o phases composed of Fe—Cr—Mo—W have a tetragonal structure and abundantly precipitate at
850—1000 °C in the stainless steel with quite high strength and hardness and extremely poor plasticity for example the elongation is
lower than 4. 0% . There are still a few of o phases at 1050 C  though the elongation increases to 31. 1% the values of impact tough—
ness are discrete and the average impact energy is low. Until 1080 C  the o phases completely dissolve to the matrix. The tensile
strength and the elongation are 640 MPa and 35. 5% and the longitudinal and the transverse impact energies averagely reached to 217
Jand 110] respectively. As the treatment temperature increasing the pitting potential ( E,) improves and the mass loss rate of
pitting corrosion decreases. The pitting potential of the stainless steel treated at 1080 °C is up to 1246 mV  while the mass loss rate
decreases only to 0. 005—0. 007 g*m > *h ™' when being soaked in a 3. 5% NaCl solution at 50 °C.
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Table 1 Chemical composition of the tested steel %
C Si Mn P S Ni Mo Cu W N Fe
0.014 0.52 0.77 0.028 0.0015 25.11 6.93 3.51 0.69 0.65 0.25
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Table 2 Ferrite-a content of S32760 duplex stainless steel at different heat treating temperatures
/C 850 900 950 1000 1050 1080
a /% 47.58 0.57 2.73 5.87 10.93 48.85 50. 67
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Fig.2 Effect of heat treatment on the metallographic structure of S32760 steel: ( a) hot rolling; ( b) aging at 900°C; ( c¢) aging at 1050°C; ( d) a;

ing at 1080 C
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Fig.3 Microstructure of the tested steel after being aged at 950 °C
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Fig.4 TEM microstructure analysis of precipitates in 332760 stainless steel: ( a) morphology of precipitates; (b) diffraction pattern of the -y, phase;

(¢) diffraction pattern of the o phase
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Table 3 Chemical compositions of various microstructures in the tested
steel aged at 950 °C %

Fe Cr Ni Mo \ Si

(@) 58.93 29.40 5.14 4.21 0.90 1.42
(v) 61.61 26.58 8.05 2.31 0.87 0.59
(v2) 63.20 25.82 8.41 2.07 0.23 0.68

o 49.49 34.68 4.71 8.75 2.40 0.80
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Table 4 Tensile properties of S32760 duplex stainless steel at various

states

/ /
/MPa MPa % 1%
=550 =750 =25.0 —
950 C 950 1250 3.0 —
1000 C 800 1000 4.0 —
1050 C. 650 875 31.0 46.5
1080 C 640 880 35.5 56.5
4 950 °C 1000 C
ASTM
3.0 4.0%
1050°C 1080 C
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1080 °C 1050 C
1050 C g 1080 C
(o}
2.2.3
() 532760
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Fig.6 Impact toughness of S32760 steel at 1080 °C
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Fig.7 Pitting potentials of S32760 steel after aging treatments at va—

rious temperatures
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Table 5 Pitting corrosion resistance of aged S32760m steel

/(gem~2+h~")

35°C 24h 22.14 ~33.49

900°C 1h

50°C 24h 58.75 ~60. 38

35°C 24h 0~0.010

1050°C 1h

50°C 24h 5.05~6.10

35°C 24h 0.002 ~0.010

1080°C 1h

50°C 24h 0. 005 ~0. 007
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