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Table 1 Chemical composition of GH3625 alloy (/%)

Cr Nb Co Mo C

Ti Fe Si S Ni

21.77 3.75 0.19 8.79 0.042

0.40 3.68 0.12 0.0006 Bal.

%2 GH3625 &£ HRE MmN R

Table 2 Experimental parameters and corrosion medium of

GH3625 alloy
Exp. T/C Salt content, w/% Gas t/h
T1 900 - Air 120
T2 900  75Na,SO,+25NaCl Air 120
T3 900 2%S0,+H,0+Air 120

4%, SEISIRFER 900 C, JEUhET (AN 120 h, FHEEZEA
5°Clse MGG, FTHN], RGP EGH R, 2
ATFREE

FHEE 0.1 mg ) FA1004 B H 14347 K F-FREX
GH3625 & & FEEAN R T ol f5 i s i, R 4L
P 5 YR BCFME; S UIE]. B 5% S HhR
FE, SKRHIBCE A 43 INCA RERE(L RIS N JSM-6700

orroded specimen

Corundum:crucible

1-gas cylinder, 2-high pressure steam, 3-heater, 4-gas inlet, 5-crucible boat, 6-safety valve

SN N S Y SR AT

Fig.1 Diagrams of equipment and its structure of high temperature corrosion: (a) box electric furnaces and (b) atmosphere corrosion furnace
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Fig.2 SEM microstructures (a~c) and EDS analysis of the precipitates (d) of as-cast GH3625 alloy
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Fig.3 XRD patterns of as-cast GH3625 alloy before and after
corrosion at 900 °C for 120 h in different media
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Fig.4 Surface morphologies (a~c, e~g, i~k) and EDS analysis (d, h, 1) of as-cast GH3625 alloy after corrosion at 900 ‘C for 120 h in different

media: (a~d) T1, (e~h) T2, and (i~I) T3
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Fig.5 Mass-gain AW of as-cast GH3625 alloy after corrosion in
different media at 900 °C for 120 hi*334

Kl 6 & GH3625 &4t 900 C NAE BT fE ik 120 h J5 REH T 3R
Fig.6 Cross-section morphologies of as-cast GH3625 alloy after corrosion at 900 ‘C for 120 h in different media: (a) T1, (b) T2, and (c) T3
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Fig.7 Cross-section morphologies and Cr content of as-cast GH3625 alloy after corrosion at 900 C for 120 h in different media: (a, d) T1,
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Fig.8 Cross-section morphologies and EDS element mappings of as-cast GH3625 alloy after corrosion at 900 °C for 120 h in different media:

(@) T1, (b) T2,and (c) T3
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o ez d
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- - Ni + 1/20, = NiO
40 Almospherlc corrosion

Equation

K9 #43 GH3625 H<fE 900 C R AR o r g b it e v 77 R B HL 75 A Mo 1 Eh e
Fig.9 Corrosion reaction equation and its Gibbs free energy of as-cast GH3625 alloy in different media at 900 °C: (a) T2, (b) the corresponding

equations in Fig.9a; (c) T3, (d) the corresponding equations in Fig.9c
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Fig.10 Variation of Cr element content with depth in the Cr-poor area
after corrosion in different media at 900 °C for as-cast GH3625

alloy (x in the figure represents the depth of Cr depletion)
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Fig.11 Schematic of oxidation film formation and failure of as-cast GH3625 alloy after corrosion in different media at 900 °C: (a) T1, (b) T2, and (c) T3
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Influence of Media on Oxidation Film in High Temperature Corrosion of GH3625 Alloy

Ma Yuanjun*?, Ding Yutain*?, Liu Jianjun*?, Gao Yubi“? Chen Jianjun*?, Wang Xingmao™?
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The corrosion behavior of as-cast GH3625 alloy were studied in different corrosive media (Air, 75wt%Na,SO+25wt%NaCl and
2%S0,+H,0+Air) at 900 T for 120 h, utilizing XRD, SEM, EDS, mass-gain measurement and thermodynamic calculation. The formation and
destruction mechanism of the oxide film under different corrosive media were discussed. Results show that from the top layer to the internal
structure of GH3625 alloy is divided into loose oxide layer, dense oxide layer, Cr poor zone and alloy matrix after corrosion in different media,
and the oxide layer is mainly composed of NiO, Cr,O3 and NiCr,O.. In addition, the depth of Cr-poor zone after corrosion in corrosive medium
(14 pm and 11 pm) is greater than that after oxidation in air (8 um). The damage degree of corrosion medium to the surface oxide film of the alloy
is molten salt medium, acidic atmosphere medium and air medium in descending order. The corrosion of GH3625 alloy is mainly due to the
competition between the formation and dissolution of the surface oxide film in different media. When GH3625 alloy is corroded in
75wt%Na,SO4+25wt%NaCl medium, the corrosion mechanism is mainly that the oxide film reacts with CI" to form gas phase Cl; and reacts with
Na,O to form chromate Na,CrO,. However, when GH3625 alloy is corroded in 2%SO,+H,O+Air, the corrosion mechanism is mainly the
continuous sulfurization and oxidation reaction of Cr, Ni and SO, O.

Key words: GH3625 alloy; high temperature corrosion; corrosive medium; oxide film; corrosion mechanism
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