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Molten salt reactors represent a promising advancement in nuclear technology due to their potential
for enhanced safety, higher efficiency, and reduced nuclear waste. However, the development of struc-
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tural materials that can survive under severe corrosion environments is crucial. In the present work,

pure Ni was deposited on the surface of 316H stainless steel using a directed energy deposition (DED)
process. This study aimed to fabricate pure Ni alloy layers on an STS316H alloy substrate. It was ob-
served that low laser power during the deposition of pure Ni on the STS316H substrate could induce
stacking defects such as surface irregularities and internal voids, which were confirmed through pho-
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tographic and SEM analyses. Additionally, the diffusion of Fe and Cr elements from the STS316H sub-
strate into the Ni layers was observed to decrease with increasing Ni deposition height. Analysis of the
composition of Cr and Fe components within the Ni deposition structures allows for the prediction of

properties such as the corrosion resistance of Ni.
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2. Experimental
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Table 1. Chemical composition of as-received STS316H metal analyzed by SEM-EDS and inductively coupled plasma-optical emission

spectrometer. (Weight %)

Component Fe Cr Ni Mo Mn v
STS316H Bal. 17.07 10.06 2.16 0.7 0.04
Pure Ni powder - - Bal. <0.01 <0.002 -

Table 2. Summary of directed energy deposition process parameters for each samples

Laser power (W) Scan speed (mm/min) ~ Layer thickness (mm) Energy Density 10° [J/cm’]
First process Sample 1 450 500 0.10 31.5
Sample 2 850 0.08 232
Sample 3 550 500 0.15 25.7
Sample 4 850 0.10 22.6
Second process Sample 5 550 750 0.13 19.7
Sample 6 1000 0.10 193
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3. Results and Discussion
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Fig. 1. (a) Schematic diagram of directed energy deposition and (b) macro photos of Ni DED samples built on STS-316H.
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Sample 1

Micropores and defects

Sample 2

Elemental diffusion distance of a pure nickel additively manufactured on 316H stainless steel

Sample 3

Sample 4

Fig. 2. SEM cross section images of samples (#1~4) fabricated via directed energy deposition.
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Sample 3

Sample 4

Sample 5

Sample 6

Sample 3
— — Sample 4
- - - -Sample 5
......... Sample 6
Red-Ni
Blue-Fe
Black-Cr

1.5 2.0

Distance (mm)

Fig. 4. Composition profiles of samples #3 through #6 as a
function of distance from the interface between Ni and 316H.
The profiles for samples #3 through #6 are represented by
solid, dashed, dotted, and dash-dotted lines, respectively. Red,
blue, and black colors indicate nickel, iron, and chromium,
respectively.
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