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Deposition Behavior of Thermal Sprayed Ni Particles Deposited on SUS304 and
A6063 Substrates
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(1. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou, 510650; 2. Toyohashi University of
Technology, Toyohashi 441-8580, Japan)

Abstract: To clarify the effect of substrate materials on the deposition behavior of single particles, Ni parti-
cles were sprayed onto mirrored stainless steel SUS304 and aluminum alloy A6063 by atmospheric plasma spra-
ying, and the top surface and cross section morphologies of the splats were observed by scanning electron mi-
croscope and focused ion beam, respectively. According to the observations, the splats collected on the
SUS304 substrate exhibited as splash—like shape with a center splat surrounded by a ring of fragments, and
pores can be found inside the splat and at splat—substrate interface, the splashing may be induced by the de-
sorption of adsorbed gas condensation on the substrate surface during the splat flattening process. The splats
collected on the A6063 substrate have typical splash feature with a flower—shaped central solidified core, and
multi-layer structures can be found, which may have a close relation with the substrate melting point. thermal
conductivity, and the desorption of adsorbed gas condensation on the substrate surface.
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Table 1 Composition of SUS304 substrate (w/ %)

Element C Si Mn P
< < < <
Content
0.08 1.0 2.0 0. 045
Element S Ni Cr Fe
< 8.0 18.0—
Content Bal.
0.03 10.5 20.0

R25BAE A063 LEHMS (RESE/%)
Table 2 Composition of A6063 substrate (w/ %)

Element Si Fe Cu Mn Mg

0.2~ < < < 0.45-
Content

0.6 0. 35 0.1 0.1 0. 90
Element Cr 7Zn Ti Al

< < <
Content Bal.

0.1 0.1 0.1
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Table 3 Spraying parameters

Ar flow rate/
(L ¢ min™")

Current/A Voltage/V

Distance/mm

H, flow rate/
(L + min™")

Ar flow rate/ Feeding rate/

(L« min™") (g * min'")

150 800 36

12 4 6
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Fig. 2 Top surface morphologies of Ni splats deposited on

SUS304 substrate
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Fig. 3 Cross section morphologies of Ni splat deposited on SUS304 substrate
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Fig. 4 Top morphologies of Ni splats deposited on A6063
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