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Reactions in the Interface of 9Cr-1Mo Steel and Melted Sodium

Hideki HAGI and Masaya SASAHARA

In the next-generation fast breeder reactor, improved 9Cr-1Mo steel and molten sodium will be used
as structure materials and a coolant, respectively, and operating temperature of the sodium will be at
approximately 550°C. However, it does not become clear about reactions at the surface of 9Cr-1Mo steel,
when the 9Cr-1Mo steel has been used for a long term in such a high temperature sodium environment.
Therefore we have examined the sodium corrosion at the specimen surface of 9Cr-1Mo steel using by
scanning electron microscope and analyzed the interface of the steel and melted sodium.
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Table 1 Chemical composition of the 9Cr—1Mo steel specimen.

C Si Mn S Cr Mo V

0. 096 0.28 0.44 0.002 8. 48 0. 88 0.2
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Fig. 1 Glovebox used for the immersion Fig.2 Electric furnace used for the

test and contact test. immersion test in the glovebox.
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Fig.3 SEM photograph and EDX images of Fe, Cr, Na, 0, C, Al and Si observed near the
surface in cross—section of the 9Cr—1Mo specimen immersed for 20min in the sodium melted
at 400°C.
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9Cr—-1Mo steel specimen

deformed by bulging

Fig.4 9Cr—1Mo steel specimen on the electric furnace.
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Fig.5 Photographs of impure sodium O observed
on the surface of 9Cr—1Mo steel specimens after the

contact test at 200~500C.
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Fig. 6 SEM photograph and EDX images of Fe, Cr, Mo, Na, 0, Al, C and Si near the surface

in cross—section of the specimen contacted with impure sodium O at 500°C for 3O0min.
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1I]|1 Mo L 10 pm NaK C———— 10 pm OK
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Fig. 7 SEM photograph and EDX images of Fe, Cr, Mo, Na, 0, Al, C and Si near the surface

in cross—section of the specimen contacted with impure sodium (O at 450°C for 3Omin.

e AR

500°C

Fig. 8 Photographs of pure sodium @ observed on the surface of 9Cr—1Mo steel specimens

after the contact test at 250~500°C.
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10 pm NMaK 10 pm OK 10 pm CK

Fig. 9 SEM photograph and EDX images of Fe, Cr, Na, 0 and C near the surface in cross—section
of the specimen contacted with pure sodium @ at 500°C.

21 m

Fig. 10 SEM photographs of the surface contacted with pure sodium @ (a) (c) and N, gas

(b) (d) of the 9Cr—-1Mo steel specimen after the contact test and water—washing.
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30 um

Fig. 11 SEM photographs of the surface contacted with pure sodium @ (a-Na) (b-Na) and N,
gas (a-N,) (b-N,) of the 9Cr—1Mo steel specimens after the contact test and water-washing.
In the specimen (a), grain boundaries were etched, and in the specimen (b), grains were

etched.
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