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Thermal stability of surface modified Ni-Cr-alloys in molten FLiNaK salt
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Abstract Incone 617 and Hastelloy X are the most promising candidate materials for the heat exchanger of next
generation nuclear reactor. Surface coating and its effects on high temperature properties for the Inconel 617 and Hastelloy
X under molten FLiNaK (LiF-NaF-KF) salt environment have been investigated. For TIAIN and Al,O, overlay coatings, the
two different PVD (physica vapor deposition) methods of an arc discharge and a sputtering were applied, respectively. A
study for the thermal stability of the surface modified Ni-Cr dloy substrates has been conducted. To evauate the corrosion
mechanism of Ni-Cr aloys in the molten sat, a ruptured Inconel pipe used for the molten sat transportation has been
analyzed. The thermal properties of morphological and structural properties each sample were characterized before and after
heat-trestment at 600°C in molten FLiNaK sdt. The results showed that the TiAIN and Al,Q; overlay coated specimens
had the enhanced high temperature stability.
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Fig. 1. Schematic view of the corrosion mechanism of aloys
in molten sat [13].

Fig. 2. Corroded and ruptured Incone pipe used for the sat
transportation test-loop for one month a 600°C with FLiNaK
molten salt.
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Fig. 3. Surface SEM micrographs of Inconel 617 aloy (a) hesat
treated at 1000°C for 24 h under air atmosphere reveaing the
grain boundary structures with Cr,O, crusts and (b) corroded
and ruptured pipe (shown in Fig. 2) surface dong the grain
boundaries under FLiNaK molten salt environment.
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Elmt | Spect. | Inten. Std Element Atomic
Type | Corm | Corm. % %
FK ED 0.414 0.70 60.45 74.25
Na K ED 0.547 0.86 6.47 6.56
KK ED 1.119 0.99 26.06 15.55
Cr K ED 0.846 1.00 5.27 2.36
Ni K ED 0.874 1.00 0.52 0.21

Fig. 4. Morphology and EDS andysis of FLiNaK salt obtained
inside Inconel pipe shown in Fig. 2.
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a 600°C for 40 h in FLiNaK molten salt.
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Fig. 6. SEM surface morphologies of (a) uncoated-, (b) TiAIN-
and (€) Al,O,-coated Hagtelloy X heat-treated at 600°C for 40 h
in FLiNaK molten salt.
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