Jul. 2025
Vol. 45 No. 7

FERN I SO (L &
SPECIAL CASTING & NONFERROUS ALLOYS

Al & = X B ER 4R A 85 5 1 S 4K 14 BE Y =2 Wi

FEE EIHMH T B SIE E F
(1. Rk FMHHAFE TRFE, M 110819;2. FEAAFREEM LT ZMI S CLFNEL LR E, LM
110800)

it

&
op
>
R
&

 E NI Fe-25Ni-15Cr-2Mo-(3.5, 4.0, 4.5)Al-0.5Nb il Fe-16Ni-15Cr-2Mo 4 4x 7E 600 ‘CHl 700 ‘CT 28 X &1 F Wbt & 1k
PERE, B T K IHE S R AR50 R A b3 M 2T & S b R Ak tEBE . #T XA 4 7E 100,500 A1 1 000 h & Ak S5 (14 2 T i T2 55
MICE DA TR M. 45 R, Fe-16Ni-15Cr-2Mo & 4 76 600 “CH 8 1 68 2E s AR 37 1k Cr,O4 B, K 309 804k U F1 700 “CHE AR I, Az i
Fe, O34 e AL BT Cr,O, N AL BE o 30 & 40 & 4 2 K I 4l A 5 HL AT B i e S0 Ak Pk B, 3% 01 2 1 ALO B . 7 600 CH , Fe-25Ni-
15Cr-2Mo-3.5A1-0.5Nb & 4 S Ak B 5 , A2 i S Ak B B B A AL BN 4.0% ~4.5% . 700 “CHY , Fe-25Ni-15Cr-2Mo-4.5A1-0.5Nb &
SEME e 2 B A S RN 3.5%~4.0% .

KEHE AFAM; S FLRMMERE AL =
hESES TG178;TG142.71 MERERR A DOI:10.15980/].tz22. T 20240043

Influence of Al Content on the Oxidation Resistance of Austenitic Stainless Steel
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Abstract: Long-term static oxidation experiments were carried out to investigate the oxidation resistance of Fe-25Ni-
15Cr-2Mo-(3.5, 4.0, 4.5)Al-0.5Nb and Fe-16Ni-15Cr-2Mo alloys under dry air conditions at 600 “C and 700 °C, and
the oxidation resistance of the alloys was evaluated using the weight gain curve. The surface, cross-sectional morphol-
ogy, and element distribution of alloys after oxidation for 100 h, 500 h, and 1 000 h were analyzed. The results reveal
that a protective Cr,O; film is formed on Fe-16Ni-15Cr-2Mo alloy during short-term oxidation at 600 °C, while long-
term oxidation leads to an Fe,O, outer oxide film and a Cr,O; inner oxide film, which is similar to that of ones at 700 °C.
The three kinds of aluminum-containing alloys exhibit strong oxidation resistance after long-term oxidation, with an
alumina film formed on the surface. At 600 °C, the oxide film of Fe-25Ni-15Cr-2Mo-3.5A1-0.5Nb alloy is thinner,
and the optimal Al content for forming an alumina film is 4.0%~4.5%. At 700 °C, large amounts of inclusions are
observed in the oxide film of Fe-25Ni-15Cr-2Mo-4.5A1-0.5Nb alloy, and the optimal Al content is 3.5%~4.0%.
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Fig.1 Microstructure of alloys after solid solution treatment at 1 250 °C for 0.5 h
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Fig. 3 Macro morphologies of alloys after oxidation in air at 700 “C for 20,100 and 1 000 h
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Fig.6 Surface morphologies of alloys with different aluminum contents after oxidation at 600 °C for 100 h to 1 000 h
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Fig.8 Cross-sectional BSE morphologies of alloys with different aluminum contents after oxidation at 600 “C for 100 h to 1 000 h
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Fig.9 Cross-sectional BSE morphologies of alloys with different aluminum contents after oxidation at 700 °C for 100 h to 1 000 h
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Fig.10 SEM images of cross-sections and corresponding EDS elemental mapping of OAl alloys after oxidation at 600 °C for 1 000 h
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Fig.11 SEM images of cross-sections and corresponding EDS elemental mapping of 3.5A1 alloy after oxidation at 600 °C for 1 000 h
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Fig.12 SEM images of cross-sections and corresponding EDS elemental mapping of 4.0Al alloys after oxidation at 600 “C for 1 000 h
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Fig.13 SEM images of cross-sections and corresponding EDS elemental mapping of 4.5A1 alloys after oxidation at 600 “C for 1 000 h
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Fig.14 SEM images of cross-sections and corresponding EDS elemental mapping of 0Al alloys after oxidation at 700 °C for 1 000 h
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Fig.15 SEM images of cross-sections and corresponding EDS elemental mapping of 3.5Al alloys after oxidation at 700 °C for 1 000 h
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Fig.16 SEM images of cross-sections and corresponding EDS elemental mapping of 4.0A1 alloys after oxidation at 700 °C for 1 000 h
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Fig.17 SEM images of cross-sections and corresponding EDS elemental mapping of 4.5A1 alloys after oxidation at 700 °C for 1 000 h
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