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ABSTRACT

The simultaneous addition of Al and Cr to the surface of Ni-and Fe-base alloy provides enhanced
resistance to oxidation and corrosion in high temperatures. However, because of the large differences in
thermodynamic stabilities of the volatile halides of Al and Cr, the codeposition of Al and Cr by halide-
activated pack cementation is only possible for very specific, limited combinations of conditions. In this

study, the experiments on the combinations of various metallic source powders and activators were con-
ducted in order to obtain codeposition layers of Al and Cr on Ni with adequate composition by pack cemen-
tation. When Cr-Al masteralloy was used as a source powder, it was not easy to control Al and Cr content
sensitively in the coating layers. On the other hand, when pure Cr and Al powder was used, 8-NiAl layer

containing about 20wt% Cr was obtained.
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Fig. 4 Equilibrium partial pressures of gaseous
species in NaCl activated packs as a
function of Al content in Cr-Al master-
alloy; Ar-5%H; atmosphere, 1050°C.
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Table 1 Effect of addition of pure element to pack powder on the surface composition of coatings

Surface composition of
Pack powder State of coatiogs (wi%)
coatings com- Change of Cr Al
NO. tion condition
Activator masteralloy post Before| After | Before | After
change | Change; Change [change
addition of
1 NH,CI 85Cr-15A1 Cr rich Swt% Al 35 2 trace 28
powder
addition of
2 CrCl, 98Cr-2Al Cr rich 5wt% Al 21 trace | trace 31
powder
addition of
3 NH,Cl 84Cr-16Al Al rich 25wt% Cr 1 5 24 15
powder
addition of
4 CrCl, 95Cr-5Al Al rich 25wt% Cr 3 6 20 1
powder
addition of
5 CrCl, 96Cr- 4Al Al rich 25wt% Cr 5 17 16 trace
powder
addition of
6 NaCl 85C4-15Al1 Al rich 25wt% Cr 0 3 26 16
powder

Table 2 Effect of mixing of activator on the surface composition of coatings

Surface composition of
Pack powder coatiogs (Wt%)
State of
coatings com- Change} of Cr Al
NO. Sition condition
Activator masteralloy po Before| After | Before | After
change| Change|Change |change

NH.Cl Cr rich 50%NH,Cl 54 trace

1 95Cr-5Al 2 27
CrCl; Al rich +50%CrCl, 3 20
NH,CI Cr rich 50%NH.CI 35 0

2 85Cr-15Al ) trace 15
CrCl; Al rich +50%CrCl; trace 30
NH,Cl Cr rich 50%NH,CI 54 trace

3 95Cr-5Al ) trace 25
NaCl Al rich +50%NaCl 3 21
NH.C] Cr rich 50%NH,Cl 35 0

4 85Cr-15Al . trace 16
NaCl Al rich +50%NaCl trace 26
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Fig. 11 Cross-sectional SEM micrographs of Ni
coated in CrCl; activated packs ; Ar-5
% H, atmosphere, 1050, 10hrs.
(a) 0.75wt% pure Al powder in pack powder
(b) 1.00wt% pure Al powder in pack powder
(c) 1.25wt% pure Al powder in pack powder
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