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Table 1 Chemical composition of Cr30A with different Ni content W /%
R g C Si Mn P S Cr Ni Cu Mo
A 1.14 0.52 1.09 0.022 0.020 30.92 1.8 1.38 2.3
B 0.94 1.79 0.79 0.023 0.009 32.82 0.91 0.23 2.2
C 1 1.65 0.57 0.025 0.012 31.52 0.52 0.21 1.75
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Fig. 1 Microstructure (a, b) and SEM image (c¢) and EDX analysis (d ) of sample A
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Fig. 2 Microstructures of samples B and C
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Table 2 B sample hardness testing results at different positions

ke BREMAEIR  RUXEERIER  mfbdy Xk

371.19 215.37 525.68
. 347.96 245.87 1459.69
B
354.89 254.51 667.17
(#fr: 259)
353.11 241.63 706.45
325.32 258.90 1035.61
SEHME 350.49 243.26 878.92

&3 Cr30ARmEMmZEX
Table 3 Comparison of corrosion rate for Cr30A samples
containing Ni

5 PN IREECC WA AEECR mm
A HPO+H,SO4CI+F 105 21 16.21
B H,PO+H,SO,+CI+F 105 21 331
C  HPO+H,SO+CI+F 105 21 3.01
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Fig. 3 Phase diagram of equilibrium state during solidification for
Cr30A alloy
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Fig. 4 Phase content versus temperature for Cr30A alloy with different amounts of nickel
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Fig. 5 Relationship between temperature and nickel content in liquid phase during equilibrium and non-equilibrium solidification
of Cr30A alloy with 2% nickel
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Effect of Nickel Content on As-Cast Microstructure and Corrosion
Resistance of High Carbon Ferritic Stainless Steel

LIANG Xiao—kai', DOU Wei-xue®
(1. Institute of Engineering Steel, Central Iron and Steel Research Institute, Beijing 100081; 2. Jingye Steel Co., Ltd.,
Shijiazhuang 050400, Hebei, China)

Abstract:

Using OM, SEM, hardness tester, Thermal-calc thermodynamics software, and corrosion test method, the
influence of nickel content on the as-cast microstructure and corrosion resistance of high-carbon ferritic
stainless steel Cr30A was studied.The as-cast microstructure analysis results show that when the nickel
content is less than 1.5%, the ferrite + divorced eutectic chromium carbide microstructure can be obtained,;
when the nickel content is more than 2.0%, the microstructure with ferrite + ferrite /Cr carbide eutectoid group
can be obtained.Corrosion resistance experiments show that the corrosion resistance of the Ni-containing
Cr30A alloy with ferrite + divorced eutectic chromium carbide structure is significantly better than that of
the Ni-containing Cr30A alloy with ferrite + ferrite /Cr carbide eutectoid group due to the reduction of phase
interface and chromium-depleted zone.
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