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Study on the Ni1Al Coating for Corrosion Resistance of Stainless
Steel in Molten Carbonate Salt
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Abstract A NiAl coating process was applicd on 316 stainless steel to retard the corrosion of the wet-seal area of sepa-
rator for the molten carbonate fuel cell. The NiAl phasc on the stainless steel substrate could be formed by pre~-coating
with Ni, plated with Al and ther heat treated at 800°C for 3 hr in H./N, gas atmosphere. The corrosion protection be-
havior of Ni1Al coating layer was studied under immersion condition in molten carbonate salt(62"/.L1.CO - 38"/ . K.CO))
at 650C. The NiAl coating layer deposited on the AISI 316 stainless steel had high corrosion resistance in molten car-
bonate salt. The corrosion resistance of Ni1Al appeared to be associated with the Al oxide formed on the surface of coat-
ing layer.
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Fig. 1. Nielectroplating procedures

77

HBOy) oA =) &a}sich. Al
= ol83te] Ni I)53 e
78 FHolzm Al ~AHEE

d4 & Fall Table 13} %

Alkaligt A 4 60g/

50T  10min

35% HCE 500min
RT  10min

KMnO4+NaOH 250g/1
90T 5-10min

35% HCl  200miN
RT 30sec

NiCl+HaBOs+35%HCl  270g/1
50T 5A/dm” 30-60sec

NiSOs+NiCl+HiBO3  290g/1
50T  5A/dm?

RT

20um-

Fig. 2. SEM micrographs on the cross section of Al/Ni coating lavers on il 6 stainless steel (a) before heat treatment and after heat
treatments for 1 hr (b) at 650°C (¢) at 700°C (d) at 750°C in 50% H. - 50% N..
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Fig. 3. SEM micrographs of Al/Ni coating layers on 316 stain-
less steel after heat treatments at 650 C in 50% .+ 50% N. for
(a) 2hr (b} 3hr (c) Shr.
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Fig. 4. SEM micrograph and WDS of the cross scction of Ni/Al
coated 316 stainless steel after heat treatment at 800°C for 3hr
in 50% H.~50% N. gas atmosphere.
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Fig. 5. XRD pattern of Ni/Al coated 316 stainless steel after
heat treatment at 800°C for 3 hr in 50% H.~50% N. gas atmo-
sphere.
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Fig. 6. SEM on the cross section of NiAl coating layer on 316
stainless steel after 100 hr corrosion test in a molten carbonate
at 650°C in Ar atmosphere.
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