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Abstract: As the key material of the high-end equipment manufacturing industry, super austenitic stainless steel
has been widely used in seawater desalination, offshore oil and gas engineering, flue gas treatment, and other
fields. However, the content of Cr, Mo, and other alloy elements in super austenitic stainless steel is relatively
high. In the process of hot rolling, welding, and other hot processing. the precipitation of the second phase (such
as ¢ phase and Laves equality) commonly caused by the segregation of alloy elements in the welding heat-affected
zone seriously affects the corrosion resistance and mechanical properties of the steel. The development of super
austenitic stainless steel since its birth was briefly described and the ways to inhibit the second phase precipitation
in the solidification process of super austenitic stainless steel were reviewed. Firstly, increasing the content of N
can effectively fine the solidification structure of steel, and the content of N is negatively correlated with the
amount of ¢ precipitation. Secondly, rare earth microalloying provides a new direction for regulating the second
phase precipitation in steel. Finally, the increase in cooling rate can effectively improve the crystallization kinetics»
realize solidification microstructure refinement, and inhibit the second phase precipitation. The study on the
precipitation of the second phase in the aging process shows that the higher the content of Mo element is, the more
serious segregation of the o phase is, and there will be a transformation between different metal phases.

Therefore, the current super austenitic stainless steel solidification segregation behavior, the second phase
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precipitation in the process of aging behavior, and the homogenization system are summarized.

Key words: super austenitic stainless steel; corrosion resistance; aging treatment; second phase; segregation
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Irig g O Cr,,/ PS-

AR C Si Mn Cr Ni Mo N Nb Cr, Ni,, Ni,, SCHik
3041 0.017 0.72 1.3 18. 85 10. 06 — 0.08 22.33 13.62 1. 64 [44]
316 0.028 0.55 1.55 17 10. 40 2 — 0.02 19. 82 12.02 1. 65 [45]
316L 0.013 0.59 1.17 17.09 10. 61 2.38  0.09 — 23.05 14. 28 1. 61 [46]
317L 0. 024 0.47 1.34 18.13 11. 41 3.02 — — 21. 85 12. 80 1.70 [47]
9041 0. 009 0.42 1. 50 20. 1 25.59 4.49  0.06 — 27.02 28. 41 0.95 [48]
9041 0. 020 0.92 1.11 17.75 23.70 4. 82 — — 23.95 24. 85 0. 96 [49]
S31254 0.010 0.61 0.43 20.18 18. 00 6.00  0.193 32. 88 24. 30 1.35 [50]
AL-6XN 0. 030 0.35 0.45 19. 40 22. 40 6.65  0.215 — 33.02 29. 97 1. 10 [51]
S32654 0.015 0. 40 3.16 24.78 22.39 7.61  0.50 — 47.99 39. 42 1.22 [52]
S32654 0.013 0.38 2.95 24. 48 22.51 7.32  0.50 — 47. 37 39. 37 1. 20 [53]
Sanicro 28 0.019 0.21 0.98 25. 89 28. 99 3.77 0.014  29.97 30. 05 1. 00 [54]
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Table 4 Relationship between Mo content and homogenized heat treatment systems
B Mo [ #7350/ % B E  °C B35 eIt ] /h 2% 3k

904 L 4.49 1150/1200 6/4 [58]

6MoSASS 6. 00 1200 8 [36]

S31254 6. 00 1270 2 [37]
$31254-Ce(0. 016 %) 6. 00 1270 1.5 [37]
S32654 7.63 1280 16 [105]

S32654 7.46 1250/1280 8/4 [106]
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