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Table 1 Chemical composition range of Incoloy825 and chemical composition of tested alloys (/%)

Alloy Cr Ni C Mo Al Ti Si N Fe
825 19.5~23.5 38~46 ~0.05 2.5~3.5 ~0.2 0.6~1.2 ~0.5 - Bal.
I 20.47 40.15 0.025 2.98 0.120 0.74 0.31 0.064 Bal.
II 20.52 40.14 0.025 3.01 0.120 0.88 0.32 0.071 Bal.
111 20.49 40.17 0.026 2.98 0.20 0.88 0.31 0.082 Bal.
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Fig.1 Equilibrium phase diagrams of Incoloy825 alloy: (a) alloy I and (b) alloy I
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Table 2 Content and balance composition of each phase of as-forged Incoloy825 alloys at final forging temperature (at%)
Content of Content of the alloying elements in each phase
Alloy Phase
phase Ni Al Cr Fe Mo Ti C N
I Y 99.19 40.52 0.23 22.84 322 1.8 0.63 <0.01 <0.01
M(C,N) 0.81 - - <0.01 - <0.01 52.05 10.36 37.59
I Y 99.11 40.42 0.24 22.51 32.82 1.78 0.59 <0.01 <0.01
M(C,N) 0.89 - - <0.01 - <0.01 52.28 13.55 34.16
m Y 99.03 40.01 0.36 22.61 32.95 1.77 0.54 <0.01 <0.01
M(C,N) 0.97 - - <0.01 - <0.01 52.46 14.89 32.64
Element /% at% Tj b 3 - Grain boundary |
Ti  74.58 51.95 B )
3 N 143 2574 £ 4
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Fig.2 SEM image (a), EDS analysis (b) of precipitates and EDS element line scanning (c) of grain boundary in as-forged alloy [
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Fig.3 Microstructures of as-forged Incoloy825 alloy: (a) alloy I , (b) alloy I, and (c) alloy III
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Fig.4 Polarization curves of as-forged Incoloy825 alloy 1, II,
I in HCI solutions of different concentrations:

(a) 1 mol/L and (b) 3 mol/L
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Table 3  Polarization curve fitting results of as-forged

Incoloy825 alloy in HCI solutions of different

concentrations

Solutions  Alloy  Eeon/V  RY/Q-cm®  Ioon/x107° A-cm™

I —0.2621 2819.6 4.541
1 mol/LHCl II —0.2792  2588.9 5.774
I —0.2813  2339.8 6.019
I —0.2801 899.2 21.93
3mol/LHCI I —0.2891 869.3 24.70
i —0.3070 376.7 65.17
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Fig.5 Nyquist and equivalent circuit diagram of as-forged
Incoloy 825 alloy 1, I, I in HCI solutions of
different concentrations: (a, b) Nyquist diagram of tested
alloy in 1, 3 mol/L HCI solutions; (¢) equivalent circuit

diagram
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Fig.6 Corrosion morphologies of tested alloy: (a, ¢, e) alloy |
and (b, d, ) alloy III; (a,b) 1d, (c,d)4d,and (e, f) 7d
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SEM images (a, b) and EDS spectra analysis (c, d) of corrosion products of tested alloy soaked in 3 mol/L HCI for 4 d: (a, c) alloy

I ; (b, d) alloy III; (c, d) EDS analysis of A and B in Fig.4a, 4b, respectively
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3 mol/L
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Effect of Al, Ti Contents on the Microstructure and Corrosion Resistance of As-forged
Incoloy825 Alloy

Sun Nan', Wen Chen'?, Liu Zili', Liu Xiqin'
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)
(2. Changshu Liony Metals Co. Ltd, Changshu 215517, China)

Abstract: Effect of varying Al and Ti contents of Incoloy825 alloy on the phase transformations was simulated by a thermodynamic
modelling tool. The microstructure and corrosion morphology of Incoloy825 alloy were investigated by the optical microscope (OM), and
scanning electron microscope (SEM). The Potentiodynamic polarization curves, electrochemical impedance spectroscopy and corrosion
rate of the tested alloy were investigated by electrochemical workstation and static weight-loss method in 1, 3 mol/L HCI solutions. The
results indicate that the microstructure of as-forged Incoloy825 is composed of y substrate and a small quantity of Ti(C, N) at the final
forging temperature. With the increase of Al, Ti contents, precipitation volume of blocky Ti(C,N) increases gradually, and the grain is
refined; corrosion current density increases gradually, corrosion resistance decreases significantly, and pitting of the tested alloy is easier to
occur. Large, faceted Ti(C, N) particles in Incoloy825 alloy provide preferred sites for pit initiation in the chloride environments. With the
increase of Al, Ti contents, corrosion products on the surface of the alloy become more porous, and the protection ability to matrix
decreases.
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