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Effect of Cr and Mo on o- Phase Precipitation Behavior and Pitting
Corrosion Resistance Properties of Ultra-Low-Carbon
Dual Phase Stainless Steel

Li Hui"?, Song Zhigang®, Feng Han®, Zheng Wenjie’ and Zhang Ying'
(1 University of Architecture and Technology, Xi'an 710055 ; 2 Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The o-phase precipitation rule in four kinds of typical ultra-low-carbon dual phase stainless steel
00C:21Ni2Mn5N, 00Cr22Ni5Mo3N, 00Cr25Ni7Mo3N and 00Cr27Ni7Mo5N solid-solution-treaded at 1 050 ~ 1 120 C and
aged at 500 ~ 1 100 °C and the effect of o-phase content on pitting corrosion potential of four kinds of ultra-low-carbon dual
phase stainless steel are analyzed and studied by Thermo-Calc thermodynamic calculation, metallurgraphy and electrochemi-
cal method. Results show that with increasing ageing temperature the o-phase precipitation amount increases at earlier and
decreases later, and with chromium-molybdenum content (/% ) in ultra-low-carbon dual phase stainless steel increasing
progressively in order of 20. 98-0. 03, 22. 41-3. 16, 25. 30-3. 46 and 26. 69-4. 74, the peak amount of - phase precipitati-
on increases progressively in order of 4. 9% , 22. 5% , 27.0% and 40. 5% , while the g-phase complete dissolution temper-
ature increases in order of 660 C, 950 C, 1060 °C and 1 100 °C ; the more amount of g- phase precipitation, the lower
the pitting corrosion resistance of ultra-low-carbon dual phase stainless steel, and the corresponding E, 4 value to o- phase
precipitation peak of four kinds of steel is in order of —94.0 mV, 100.1 mV, 260.2 mV and 117.7 mV.

Material Index Ultra-Low-Carbon Dual Phase Stainless Steel, Cr, Mo, o- Phase, Precipitation Behavior, Pitting
Corrosion Potential
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Table 1 Analysis and heat treatment schedule of four kinds of ultra low carbon dual phase stainless steel

b2 R A/ % T E R g
S ct N Mo N Mn S Cu Co p s W *ﬁg’/ DIC T
min T min
1" 0.028 2098 1,9 0.03 0.22 4.5 060 002 - 002 0003 — 1050 40  500-900 240
2 0.025 22.41 4.8 3.16 0.14 1.18 0.56 - - 002 0.0030 - 1050 40  500~900 240
3 0.024 25.30 7.01 3.46 0.27 0.77 0.30 - -  0.021 0.0045 - 1080 40 500~1000 240

4% 0.016 26.69 7.31 4.74 0.33 1.10 0.39 0.08 0.98 0.009 0.0084 0.8 1120 40 500 ~1 100 240
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Fig.1  Structure morphology of solid-solution-treated and aged ultra-low-carbon dual phase stainless
steels, steel 1*(20.98Cr-0.03Mo) ; 1050 °C and (a,) 500 C, (b, ) 700 C, (¢, ) 1050 C; steel
2%(22.41Cr3.16Mo) : 1050 “C and (a,) 500 €, (b,) 850 T, (ey) 1050 C; steel 3*(25.30Cr-
3.46Mo): 1080 C and (a;) 700 C, (b;) 850 °C, (c;) 1080 °C; steel 4* (26. 69Cr4.74Mo) :
1120 C and (a,) 500 °C, (b,) 800 °C, (c,) 1000 C
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Fig.2 Effect of temperature on precipitation amount of o- phase in four kinds of typical ultra-low-carbon dual phase stainless steel:

(a) Thermo-Cale calculated; (b) optical metallographic measured
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