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ABSTRACT The high temperature hot corrosion behavior of the (Ni, Pd)Al coating coated with
NaySO4 or NapSO,4+25%NaCl at 900 ‘C was investigated by TGA, XRD, SEM/EDS. Results show
that (Ni, Pd)Al coating has higher oxidation resistance than the NiAl coating. The modified element
Pd incorporating into the aluminide coating hinders the diffusion of S into the inner part of the coating
matrix, and increases the hot corrosion resistance of the aluminide coating.
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Fig.1 Corrosion kinetics of (Ni, Pd)Al.and NiAl coatings
coated with NapSOy4 at 900 C
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Fig.2 Cross section morphologies of (Ni, Pd)Al coating
corroded coated with NazSO4 at 900 C for 1000 h
(a) the common zone: 1—Outer part, 2—Inner
part, 3—Diffusion zone

(b) the severe zone (one and only seen)
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Table 1 XRD results of (Ni,Pd)Al and NiAl coating corroded at various time

Time, h Identified phases
(Ni, Pd)Al coating NiAl coating
100 B-(Ni,Pd)Al (vs) B-NiAl (vs)
a-Al203(s) a~-Al203 (vw)
500 B-(Ni,Pd)Al (vs), a—Al2O3 (vs), B-NiAl (vs), 7'-NizAl (w)
NiCrz04 (w), TiO2 (w) a-Al03 (vs), NiCraO4 (w),
TiOz(w), TiS2(w), CoAlO4 (vw),
1000/800* B—(Ni,Pd)Al (vs), v'~NigAl (w) B-NiAl (vs), v'~NizAl (m)

a—-Al203 (vs), NiCraOy4 (w)

TiO2 (w), TiS2 (w)

a-Al203 (vs), NiCr204 (m),
TiO2 (m), CoAl204 (w), TiSz (w)

Note: vs—very strong, s—strong, m—medium, w—weak, vw—very weak

* (Ni, Pd)Al and NiAl coating corroded for 1000 and 800 h, respectively
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Fig.3 Cross section morphologies and EDS analysis of NiAl coating corroded with coated Na2SO4 at 900 C for

800 h
(a) low magnified image

Fig.3b, sulfide formation along boundaries
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(b) high magnified image of M zone in Fig.3a
(d) EDS of zones 4 and 5 in Fig.3b, sulfide and oxide

(c) EDS of zones 1, 2 and 3 in
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Fig.4 Corrosion kindtics of (Ni, Pd)Al and NiAl
coated with NapSO4+25%NaCl at 900 C
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Fig.5 Cross section morphologies of (Ni, Pd)Al coating
corroded with coated NasSO4 + 25%NaCl at 900
C for 200 h
(a) the common zone: 1-—Outer part containing
sulfide and oxide particles, 2—Inner part consist-
ing with perfect 3 phase, 3—Diffusion zone (b)
the corner zone of the sample, formation of a wide

range of inner sulfidation and oxidation
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Fig.6 Cross section morphologies of NiAl coating cor-
roded with coated NaxSO4+25%NaCl at 900 C
for 200 h (a) and the magnification near the inter—
diffusion zone in Fig.6a (b)

3 SHh5itie

EATRF, REEERIEN 46 mg/cm?,
TIREIEA. EIRT, VIRAE NaySO, 354551y
BB EEAEZ FR AT, FELTR R RS
W, BEHEE AlLO; BEHmiERm 1018 wHRERN
A — FALR R

£ 900 C NapSO4 fthe, HEmfE A EMEEH



7 ZFIRAESE ¢ (NI, PA)Al VRIZ A9 = IR 2R Ik T

£ 2 (Ni,Pd)Al f1 NiAl B EHRH NaxS04+25%NaCl £ 900 TAHEBAMEMEH XRD 4R
Table 2 XRD results of (Ni,Pd)Al and NiAl coating corroded in NapSO4+25%NaCl melt salt at various times

Time, h Identified phases
(Ni, Pd)Al coating NiAl coating
100 B-(Ni,Pd)Al (vs), a—Al203 (s) B-Ni Al (vs), a—Al203 (s)
200 B-(Ni, Pd)Al (vs), a—Al2O3 (vs), 8- Ni Al (vs), a-AlpO3 (vs), NiCr204 (m),

NiCrz04 (w), TiOz (w), TiSz (w)

TiO2 (m), CoAl2O4 (w), TiSz2 (w)
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