[ &] @318
Korean Journal of Materials Research
Vol. 9, No. 10 (1999)

1 &§gd Fer] 2 Niv) 29 ¥4AF

*ohdolZd Ar T A

Corrosion Behavior and Effect of Alloying Elements of Fe-base and
Ni-base Superalioys on Hot Molten Salt

Soo-Haeng Cho, Jun-Shan Zhang*, Myeong-Soo Jeong, Seung-Chul Oh and Y oung-Joon Shin
Korea Atomic Energy Research Institute, Taejon 305- 353
*Dept. of Materials Eng. Dalian University of Technology, Dalian, China

(19999 74 14 ubg, 199903 84 234 HFTAHE ¥3)

% 2  Incoloy 800H, KSA (Kaeri Superalloy) -6, Inconel 600 % Hastelloy C-276 &2 S8 geAY F-AAHZL
650 ~ 850C 2= elolH ZAlslqlch LiCl-Li0 E3-&§dol4 el 348 Li,Ool 27 3714 &8 717l o4& Aa=n, ¥
A& g7} LiClol A B 84 w2 A Jebgo, E8289 LiICI-LLOAME Ni7) 39 4457} Ferl ¢33 w23, Mo
o} W §hedo| ¥ Hastelloy C-276¢] 71 v A& & veluidct. 483 LiCleldE LiCrO,2) @l $-41%o] JAH
3, LiCl-Li,0 &8s 423} Nigf 24729 obg A R4lSo] YAt

Abstract Corrosion behaviors of Incoloy 800H, KSA(Kaeri Superalloy)-6, Inconel 600 and Hastelloy C-276 in molten
salts were investigated in the temperature range of 650 ~ 850°C. Due to Li,O-induced basic fluxing mechanism, the
corrosion rates of the alloys in mixed molten salt of LiCl-Li.O were significantly higher than those in molten salt of
LiCl. In the mixed molten salt, Fe-base alloys showed higher corrosion resistance than the Ni-base alloys, and
Hastelloy C-276 with high Mo and W contents exhibited the highest corrosion rate among the examined alloys. The
single layer of LiCrO, was formed in molten salt of LiCl and two phase structure of a scale consisted of oxides and Ni

was formed in the mixed molten salt.
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Table 1. Chemical composition of alloys.

Alloy Chemical composition(wt.%}
C Fe Cr Mo Co W
Incoloy 800H 0.079 Bal 31.34 21.82 - - -
KSA-6 0.03 Bal 17.8 2.2 - -
Inconel 600 0.07 949 73.66 16.30 - - -
Hastelloy C-276 0.006 5.25 59.24 15.58 15.48 0.13 3.84
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Fig. 1. Weight loss of the alloys corroded in molten salt of LiCl
for 25 hours, as a function of temperature.
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Fig. 2. Weight loss of the alloys corroded in molten salt of LiCl-
Li,0 for 25 hours, as a function of temperature.
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Fig. 3. Weight loss of Incoloy 800H and Inconel 600 corroded in
molten salt of LiCl at 750°C, as a function of time.
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Fig. 4. Weight loss of Incoloy 800H and Inconel 600 corroded in
molten salt of LiCl-Li,0 at 7507, as a function of time.
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Fig. 5. X-ray diffraction patterns of the oxide scale on Inconel 600 specimen corroded in molten salt at 750°C for 25 hours,

(a) in LiCl, (b) in LiCl-Li.0.

Fig. 6. Scanning electron micrograph of cross section of Inconel
600 corroded in molten salt of LiCl-Li.O at 750°C for 25 hours.
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Fig. 7. X-ray line scan of the scale on Inconel 600 corroded in
molten salt of LiCl-Li,O at 750°C for 25 hours, (a) Cr, (b) Ni, (c)
0.
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Fig. 8. Scanning electron micrographs of cross section of the
oxide scale on Hastelloy C-276 corroded in molten salt of LiCl-
Li,0 at 750°C for 25 hours.

Fig. 9. Scanning electron micrograph of cross section of Incoloy
800H corroded in molten salt of LiCl-LiO at 750C for 25
hours.
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Fig. 10. Corrosion thickness of Fe, Ni, Cr, Mo and W corroded in
molten salt of LiCl-L1,O for 25 hours, as a function of tempera-
ture.
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Fig. 11. Elemental distributions of the oxide scale on Hastelloy C-276 corroded in molten salt of LiCl-Li,O at

750°C for 25 hours, (a) SEI, (b) Ni, (c) Cr, (d) Mo, (e) O.
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