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Material Properties of Thick Aluminum Coating
Made by Cold Gas Dynamic Spray Deposition

Jae-Chul Lee” and Sung-Hoon Ahn”

ABSTRACT

Cold gas dynamic spray is a relatively new coating process by which coatings can be produced without significant
heating during the process. Cold-spray uses supersonic gas flow to carry metallic powders to the substrate. Its low
process temperature can minimize thermal stress and also reduce the deformation of the substrate. Most researches on
cold-spray have focused on micro scale coating, but in this study macro scale deposition was conducted. Properties of
aluminum layer by cold-spray deposition such as coefficient of thermal expansion (CTE), modulus of elasticity,

hardness, and electric conductivity were measured. The results showed that properties of aluminum layer by cold-spray

deposition were different from properties of pure aluminum and aluminum alloy.
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Hv = Vickers Hardness
H ;7 = Berkovich Indenter Hardness
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High pressure gas supply

Supersonic nozzie

CTTTITITOSy  Substrate

Fig. 1 Schematic diagram of the cold spray equipment

(a)

Supersonic nozzle —»

-~ Aluminum particles

"

Aluminum substrate Deposited particles

Fig. 2 Fabrication of specimen: (a) Deposition
process by cold-spray, (b) SEM image of the
aluminum powders AAI-25, and (c) Specimen
after deposition
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Fig. 3 Specimen for indentation measurement
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Fig. 4 The positions of nano indentation
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Fig. 5 Indentation load vs. depth curves obtained from
the experiments

Table 1 Result of indentation experiments

Eg (GPa) | Hv (Kgf/mm®)
Minimum 55.1 50.5
Maximum 64.5 74.9
Average 60.9 61.9
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Fig. 6 Measured Modulus of Elasticity (F) and Vickers Fig. 8 Result of CTE measurement
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. Table 2 Result of CTE on cold-spray deposition
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Fig. 7 Specimens for CTE measurement
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Fig. 10 Specimen of electrical resistivity measument

Table 3 Result of electrical resistivity

Specimens Electrical resistivity

Al 6061-T6 4.20e-6 ohm-cm

Deposited Al layer 6.20e-6 ohm-cm

Deposited
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Fig. 11 Measured electrical resistivity
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Fig. 12 Specimen for surface analysis
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Fig. 13 SEM image of specimen's section :
A : Layer of aluminum particles
B : Interface between substrate and particles
C : Substrate of 6061-T6 aluminum alloy
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Fig. 14 EDS's result for specimen’s section

t Magn
0 50060x 1

oV Spot Mage Dt Wi
0KV 30 10000x TLD 52 SNU

Fig. 15 SEM image of porous surface in specimen
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