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ABSTRACT The long term isothermal oxidation behavior of the S—(Ni, Pd)Al coating at 900-
1100 C was investigated by TGA, XRD, SEM/EDS. It was found that 5-(Ni, Pd)Al coating has high
oxidation resistance, comparing with the plain aluminide coating at 900-1100 'C. Addition of modified
element Pd accelerates the transformation from 6—Al,O3 to a—Al,O3 and is in favor of the diffusion of

Ti from the substrate to the coating surface.
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Fig.1 Isothermal oxidation kinetics of S—(Ni, Pd)Al and

B-NiAl coating at 900, 1000 and 1100 C in air

® 1 B-(Ni, Pd)Al f1 S-NiAl FEULBAH R,
Table 1 Compositions of the oxide scale on the 3—(Ni, Pd)Al and 8-NiAl coatings

Temperature Time Oxide (ranged from strong to weak by XRD peaks)

T h B—(Ni, Pd)Al coating B-NiAl coating

900 100 a—Al203(s), -Al2O3 (m), TiO2 (w) a-Alz03 (s), -Al203 (m), TiO2 (vw)
1000 a-Al203(s), TiO2 (m), 6-Al203 (w) a-Al203(s), 8-Al203 (m), TiO2 (vw)

1000 100 . a-Al;03(s), TiO2 (m), 6-Al203 (w) a-Al;03(s), 6-Ala03 (m), TiOz (vw)
1000 a—A1203(s), TiO2 (m) a—A1203(s), 6-Al203 (m), TiO2 (w)

1100 20 a—A1203(S), Ti02 (m), a—A1203(S), Ti02 (m),

NiAl2O4 (vw), NiCr204 (vw) NiAl2O4 (vw), NiCra04 (vw)

200 a—-Al203(s), TiO2 (m), o—Al203(s), TiOz (m),

" NiAlO4 (w), NiCrzO4 (w)

NiA1204 (W), NiCr2O4 (W)

Note: s—strong, m—media, w—weak, vw—very weak
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Fig.2 Morphologies and EDS of 5—(Ni, Pd)Al and 8-NiAl coating oxidized at 900 'C for 100 h in air
(a) top view of SEM image of 8—(Ni, Pd)Al coating showing 6—Al;03 as needles or whiskers and

a—Aly03 as grains

(b) top view of SEM image of 5—NiAl coating showing 6—AlsO3 as needles or

whiskers (c) EDS of Fig.2a (d) EDS of Fig.2b

B3 [-(Ni, PA)Al f1 S-NiAl 3%/ 900 T4k 1000 h HEREHLE

Fig.3 Surface morphologies of oxide scales formed on 8—(Ni, Pd)Al (a) and 8-NiAl coating (b) at 900 C
after 1000 h oxidation in air showing 6—Al2O3 as blades or whiskers
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Fig.4 Morphologies and EDS of 3—-(Ni, Pd)Al and -
NiAl coating oxidized at 1000 C for 100 h in air
(a) top view of SEM image of 5—(Ni, Pd)Al
coating showing blade-like §—Al,03
(b) top view of SEM image of S—NiAl coating
showing whisker-like 6—Al,O3
(c) EDS spectrum of Fig.4a
(d) EDS spectrum of Fig.4b
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Fig.5 Scale morphologies of —(Ni, Pd)Al (a) and -

NiAl coating (b) at 1000 C after 1000 h oxidation
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Fig.6 Morphologies of two coatings oxidized at 1100 C
for 20 h in air
(a) B—(Ni, Pd)A], showing “ ridged ” a-Al203
(b) B-NiAl coating
(c) high magnified image of Fig.6b, showing
remnant 6—Al>03 as needles
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Table 2 Ionic radii of some cations using International
Union of Pure and Applied Chemistry (IUPAC)
data

Cation Ionic radius, nm Cation Ionic radius, nm
Hftt 0.078 Mg2t 0.066
Ca?t 0.099 Ni2+ 0.069

Y3+ 0.089 Pd4t 0.065
La3+ 0.106 A3t 0.051
Th4+ 0.102 Gad+ 0.062
Zrit 0.079 Titt 0.068
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