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KSA (Kaeri Superalloy)-1 #22 Feo] y24sts w8z, Ors 3% KSA-4, Incoloy 800HS KSA-5% LiCr(.4] 3
L BE o] A5 ch £¥4-§9 LiCl-Li04 KSA-12 Fed] w3413, KSA-4& Cro] w4371 #4stgz, Cr ¥
=7F % Incoloy 800H® KSA-5= LiCr0.8] o4 =ute] ¥4 54}, F¢-4-84 LiCl-Li.0dHe Cr F=2] Z7} uba}
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ueiglct o]2igt A4k Li0oll gt B34 438 Cr0:2 9714 487 7= 4nd + 9o

Abstract Corrosion behavior of Fe-Ni-Cr alloy in molten salts of LiCl and LiCl- Li:0 was investigated in the tempera-
ture range of 650~8507C . In the moiten salt of LiCl, an internal oxidation of Fe occurred in the KSA(Kaeri Superalloy)
-1 alloy without containing Cr, while a dense protective oxide scale of LiCrO; was formed in the KSA-4, Incaloy 800H
and KSA-5 alloys. In the mixed molten salt of LiCl- Li;0, internal oxidation of Fe and Cr took place in the KSA-1 and
KSA-4 alloys, respectively. Non- protective porous oxide scales consisting of LiCrC; and Ni were formed in the Incoloy
800H and KSA-5. The corrosion rate of the alloys increased with the increase in Cr content and the corrosion rate fol-
lowed the parabolic law for the alloy containing Cr content less than 8%, and the linear law for the alloy containing Cr
content more than 8%. Such a corrosion behavior of the alloy in the mixed molten salt of LiCl-1Li,0 was interpreted in

terms of the basic fluxing mechanism of protective oxide scale of Cr:0a.
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Table 1. Chemical composition of alloys.

AFAREHA A10W A TE (2000

Alloy C}llemical composition{wt.%)
C Fe Ni Cr Si Mn 3
Incoloy 800H 0.08 Bal 31 22 0.53 1.07 0.0006
KSA-1 <0.03 Bal 352 1] <05 <05 <0.03
KSA-4 " Bal 36 8 " " "
KSA-5 " Bal 32 29 # " "

Type 304L, Type 318L'", More 1, Super 22H',
Incoloy 800H, Inconel 600 22X Hastelloy C-276'"
9 4849 PAEAEE A olE $E LiCl
FodollAls XLE LiCr0.2 Bz 4 Alzlute| #Ad=le] B
A&T = =2 vehe, ol ZEAYEE G2 g
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07 {Li0) 3} k&3t 222 Ak (chromate), CrO.
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Cr:e 2= 29 o2 LiCr0.7F &=, Na,
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Tig. 1. Weight loss of the alloys in molten salt of LiCl for 25
hours, as a function of temperature.
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Fig. 2. Weight loss of the alleys in molten salt of LiCl-Li.O for
25 hours, as a functien of temperature.
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Fig. 3. Weight loss of the alloys in molten salt of LiCl at 750,
as a function of time.
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Fig. 4. Weight loss of the alloys in molten salt of LiCl-Li;O at
7507, as a function of time,
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Fig. 5. Microstructure and X-ray line scan of the scale on KSA
-1 alloy corroded in molien salt of LiCl at 750C for 25 hours,
(a) Fe, (b) Ni.
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Fig. 6. Microstructure and X-ray line scan of the scale on KSA
-4 alloy corroded in molten satt of LiCl at 750C for 25 hours,
(a) Cr, (b} O.
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Fig. 7. X-ray diffraction patterns of the oxide scale on KSA-5
corroded in molten salt of LiCl at 750C for 25 hours.
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Fig. 8. Microstructure and X-ray line scan of the scale on KSA
— 4 alloy corroded in moelten salt of LiCI-Li:0 at 8507 for 25
hours, (a) Cr, (b} C.
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Fig. 9. Microstructure and X-ray line scan of the scale en KSA-G alloy corroded in molten salt of LiCl-Li:0 at 750°C for 25 hours,

{a) O, (b} Cr, {c) Ni, (d)} Fe.
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Fig. 10. X-ray diffraction patterns of the oxide scale on KSA-5
corroded in molten salt of LiCl-Li:0 at 750C for 25 hours.
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