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Fig.1  XRD patterns of the as-cast (dash line) and annealed (solid 

line) alloy samples 
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Fig.2  Oxidation kinetics curves (∆w-t) of the γ′ structured alloy 

samples (a) and the enlarged heating up period (b) 
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Fig.3  Oxidation kinetics curves (∆w

2

-t) of the γ′ structured alloy 

samples (a) and the enlarged heating up period (b) 
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Fig.4  Segmental fitting of the oxidation kinetics curves (∆w

2

-t) of the γ′ structured alloy samples: (a) 1#, (b) 2#, (c) 3#, and (d) 4# 
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� 5  γ′������������ !"# ∆w-t$� 

Fig.5  Fitting of the oxidation kinetics curves (∆w-t) of the γ′ structured alloy samples during the heating up period: 

(a) 1#, (b) 2#, (c) 3#, and (d) 4# 
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� 6  1100 %��& γ′�����'( SEM)*+, 

Fig.6  SEM images of overview of γ′ structured alloy samples after oxidation at 1100 %: (a) 1#, (b) 2#, (c) 3#, and (d) 4# 
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� 7  1#5� 1100 %��&67 SEM)*8 EDS�9 

Fig.7  SEM images of surface morphologies (a~f) and EDS results (g, h) of sample 1# after oxidation at 1100 %: (a) surface mor- 

phology, (b, c) zone A marked in Fig.7a, (d~f) zone B marked in Fig.7a; (g) EDS spectra of points 1, 2, 3 marked in Fig.7c, (h) EDS 

spectra of points 4, 5 marked in Fig.7e, 7f 
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� 8  2#5� 1100 %��&67 SEM)*8 EDS�9 

Fig.8  SEM images of surface morphologies (a~f) and EDS results (g, h) of sample 2# after oxidation at 1100 %: (a) surface morphology, 

(b) zone C marked in Fig.8a, (c, d) zone C-1, C-2 marked in Fig.8b, (e) zone D marked in Fig.8a, (f) zone E marked in Fig.8a;    

(g) EDS spectra of points 6, 7, 8, 9 marked in Fig.8c, 8d, and (h) EDS spectra of points 10, 11, 12, 13 marked in Fig.8e, 8f 
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� 9  3#5� 1100 %��&67 SEM)*8 EDS�9 

Fig.9  SEM images of surface morphologies (a~i) and EDS results (j, k) of sample 3# after oxidation at 1100 %: (a) surface morphology, 

(b) zone 1 marked in Fig.9a, (c~e) zone F, G, H marked in Fig.9b, (f) zone 2 marked in Fig.9a, (g) zone J marked in Fig.9f,       

(h, i) zone K marked in Fig.9f; (j) EDS spectra of points 14, 15, 16, 17, 20 marked in Fig.9c, 9d, 9g, (k) EDS spectra of points 18, 

19 in Fig.9e and points 21, 22 in Fig.9i 
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Fig.10  SEM images of surface morphologies (a~f) and EDS results (g, h) of sample 4# after oxidation at 1100 %: (a) surface 

morphology, (b, c) zone L marked in Fig.10a, (d, e) zone M marked in Fig.10a, (f) zone N marked in Fig.10a; (g) EDS spectra of 

points 23, 24 marked in Fig.10c, 10e, and (h) EDS spectra of points 25, 26 marked in Fig.10f
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� 11  γ′����� 1100 %��&67 XPS:9 

Fig.11  XPS survey spectra for the surfaces of γ′ structured alloy samples after oxidation at 1100 %: (a) 1#, (b) 2#, (c) 3#, and (d) 4# 
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� 12  γ′����� 1100 %��&67 XPS9� 

Fig.12  XPS spectra for the surfaces of γ′ alloy samples after oxidation at 1100 %: (a~d) 1#, (a′~d′) 2#, (a′′~d′′) 3#, and (a′′′~d′′′) 4#; 
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Fig.13  Model for the oxide growth and distribution on Ni

3

Al

[42-45]

: 

(a) 300 %, (b) 500 %, (c) 1000 %, and (d) 1200 % 
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Fig.14  Mechanism of oxidation for Ni-Al alloys depending on 

temperature and composition
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Short-Term High Temperature Oxidation Behavior of Pt-Modified Ni

3

Al-Based Alloys 
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Abstract: The Ni-xPt-25Al (x=0, 10, 20, 30, at%) alloys were fabricated by cold crucible levitation melting under argon atmosphere on a 

water-cooled Cu crucible. The effects of Pt content on crystal structures, oxidation kinetics, morphologies of oxides, and oxidation 

resistance of the Ni-xPt-25Al alloys were studied using X-ray diffraction, simultaneous thermal analyzer, scanning electron microscopy, 

and X-ray photoelectron spectroscopy (XPS). The results show that Pt-modified Ni

3

Al-based alloys still keep γ′ phases with increasing Pt 

content. In heating up and isothermal periods, the oxidation kinetics of the Ni-xPt-25Al (x=0, 10, 20, 30, at%) alloys yield to the linear and 

parabolic kinetic laws, respectively. Pt plays a beneficial role in promoting the formation of oxides, meanwhile, the increased addition of Pt 

also improves the integrality and compactness of the oxide films. 
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