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Abstract

The sulfidation behavior of a sputter-deposited amorphous coating of 69.0%Nb-16.9%Ni-
11.9% Al-2.2%S51 (at.%) has been investigated as a funtion of temperature.(973-1173K) In
pure sulfur pressure of 0.0latm. The sulfidation kinetics of the coating obeyed the parabolic
rate law over the whole temperature ranges studied. The sulfidation rate increased with the
temperature, as expected. The sulfide scale, the composition of which was ALS; NbS, Ni,_\S,
and FeCr.S,, formed on the amorphous ceating was primarily bilavered. Both the outer fast-
growing non-protective AlLS, scale and the inner slowly-growing protective NbS, scale had
some Fe and Cr dissclution, which evidently came from the base substrate alloy of stainless

steel type 304. Below the coating,

Kirkendall veid formation was noticed. Nevertheless, a

dramatic improvement of sulfidation resistance was achieved by sputter-depositing Nb-Ni-Al

-5i layer on the stainless steel 304.
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Fig. 1 X-ray diffraction pattern of Nb-189%Ni-
11.9%AI-22%S  sputter-deposited on  a
SUS 304 substrate.
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Fig. 3 Suffidation kinetics of Nb-16.3%Ni-119% Al
-22%Si sputter-deposited on a SUS 304
substrate and bars SUS 304 specimens.
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Fig. 2 SEM microstrueture of Nb-16.8%NI-119%
Al-22%5i coating, (a) top view. {b) cross
section, = o NSz 4% NiZ24d £5 Ni-Nb
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Fig. 4 X-ray diffaction pattern of Nb-169%Ni-17.
9% Al-22%Si sputter-deposited on a SUS
304 substrate after sulfidation at 1173K for

30 min.
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Fig. B {a) SEM photograph of 1op view of Np-169
%Ni-119%A-2.2%Si sputter-deposited on a
SUS 304 substrate after sulfidation at 1073K
for 10 hrs. (b) EDXA result of area A,
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Fig. € SEM photograph of ¢ross section of No-16.
9%NI-119%AI-22%Si sputter-deposited on
a SUS 304 subsirate after sulfidation at
1173K for 30 min. Etched.
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Fig. 7 EDXA spectra of Fig. 6. {g}outer ALS, sca-
le, (blinner NbS, scale, [(¢)Nb-Ni-A-Si
coating, (disubstrate.



gz ugd Nb-Ni-ALSE el A 953

F7 A Fe-30Nb-AIGE& 33A 8L of &3

shfiof 7ol L& ubel AHURR 23]
A7y AFE] FEFLE 2LdEdgz AANAE
pest@Abe B wEtm glou), B oddte] M9 A

pest® Ao 23
H}E} Fig. 85 2
Bee

o 011&:
o,
.
o
oftd
o
lo

o {22
o
O
L
£

)
o
o %
£

éj.
=7 gpgkeh Azl A
A

: ':rkendall
voide] AT AgL op)A1H 7| FEe] 4E 4
BEA ok 1173K, 30% %éH 1 apsiepel &
wHel 2y 69 1173K, 1047 3hala)z) hsler
el I¥ 8olA HlEEAe AlLS:y 74
Aoz FAgstd mEEy] 90 Azie] F I
we} NbS.ob ALS:e] FA= 7z 3, 2.7mslA]
zhzr B, 10mz Z71Egong AlS.e) Aass
7} NbS,5t} wlzn A8 gde fdos 423

A
S g AT

o

NbS,i= S-Nh-S&=g o|Folx x}]_c_:__:‘:,l:i £
g olFxn dov, A=A WiE 28 FH
Agoz el 2gYso o, W= A
o) = k5t van der Waals@B¥ o= o} ¢of T

10um

Fig. 8 SEM photograph of cross section of Nb-16.
G%Ni-11.9%AI-22%5Si sputter-depcsited on

a SUS 304 substrate after sulfidation at
1173K for 10hrs. Etched. ' ’
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