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Table 1 Composition of alloy button ingots with different Nb contents W /%

eSS C Nb Si Mn Cr Ni Ti Fe
M1 0.14 0 1.31 0.24 21.45 0.36 0.60 Hax
M2 0.14 0.043 1.23 0.25 22.60 0.41 0.57 Ha
M3 0.17 0.12 1.31 0.25 21.90 0.46 0.66 Hgxy
M4 0.18 0.20 1.36 0.26 22.02 0.45 0.73 Hax
M5 0.16 0.24 1.31 0.26 21.52 0.44 0.68 Higy
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Fig. 1 Schematic diagram of samples corrosion in molten aluminum
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Fig. 2 Metallographic microstructure of specimens with different Nb contents
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Fig. 3 Content of precipitates Fig. 5 Brinell hardness plots of specimens with different Nb contents
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Fig. 6 Electron back scattering ( BSE ) images of corrosion interfaces of ferritic stainless steels with different Nb contents after etching

BZET, Bt L5,
NTEUML-MSIA TR R E MRS, FH
BRIRGE (IPR) WEMNIENEERCEDEE
E#mRa, REERFECHNEMBREGEEX/NA
Mx N, BIR BT ETSEIMCEEMI S HITX S . £
MATLABHIG R R AME N, B—MERERIIMN—
NE, BBELSLTIMCERS, WAL, ERHEN
N0, URE—FEZnA6), IMCErEMNGESHEN
ny, WZATIMCHIEE :
d:%Xsacle (1)

L sA—DBIRPAFSRIERENEL, sacle BELAIR
AERILIRKE .. ALRIUE NESNEE. 80

HEL SR T EBRUEHTUE, RENEF
WEEIRESER, NETFx.

ERFEMABHRENEREEBCEME (IMC) E
Es/\, BIEEEN0.2wt. %S = E NSRS
MtRERY, XS5E6FERIRIEIIEX, 45
NbE790.12wt. %A, IMCIEEREAIEINR R AR
FEmEE T, FEKREDEETX, RO HEE
EBEWEYES, XXIMHERERIEFEEFFAI,
LNbEEEINFN0.2wt. %R, MU BRI HEM, FHHEK
WIrETEE, IMC2ESEEREC FEMERE T
2, XE2FEFFHTHAIFe,NbEE —1BiBHS T FeFAIR F
HIMEEY B,



Vol.73 No.7 2024

10 (] Founor $55R - H55k

90 T
—=—[MC
——[MC1
5 ——IMC24
60 *1
U 45 1
z

0.0 0.1 0.2 0.3
NbF fit/%

E7 TENESXHEREREEE
Fig. 7 Interfacial thickness of specimens with different Nb contents
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Fig. 8 Distribution of EDS elemental composition of M2 specimen
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Fig. 10 EDS elemental composition distribution of M5 specimen
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Effect of Nb on the Corrosion Resistance of Ferritic Stainless Steels in
Molten Aluminum

SONG Jia-min, YUAN Mei-yi, YANG Yi-tao
(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

The effect of Nb content on the corrosion resistance of ferritic stainless steel to aluminum liquid corrosion and
the related mechanism were investigated. Different contents of Nb elements have an effect on the distribution
of the second phase in the specimen matrix, and these second phases have the effect of hindering the corrosion
of aluminum liquid. After etching of the ferritic stainless steel in aluminum liquid, an intermetallic compound
layer will be generated at the interface, and the Nb element content in the matrix will affect the carbide
generation and aggregation position, leading to the difference in corrosion resistance to aluminum liquid. The
experimental results show that adding 0.2 wt.% of Nb element can obtain fine and dispersed second phase,
and finally obtain excellent corrosion resistance in molten aluminum.
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