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Introduction: Process

The applicaton of Aluminium and
Magnesium alloys is often limited by poor surface
properties — primarily corrosion and/or wear
resistance. Surface treatments may be used in Ni 50 Al at. %
order to broaden their range of applications. In this
work, the Kinetic Metallization process is used for
producing composite coatings with good bonding
and little oxidation.

Powder 1

Objectives:

Produce, after annealing, a coating with low

) . Nozzle :
porosity and homogenous properties.

sonic gas flow
Improve, corrosion and wear resistance

Form, intermetallic compounds at temperatures

suitable for light metals. Substrate:

Al or Mg and its alloys N

The attractive attributes of Nickel-Aluminium and Titanium-Aluminium composite coatings such as good environmental resistance, high melting point,
low density make them perfect candidates for protective coatings.
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Nickel-Aluminium c0atings

50:50 at. % Ni Al coating on Al Diffusion of aluminium in the nickel
= Diffusi uminium i i
Annealed 420°C 20h, particles
S 5 BN 2 = Formation of porosity due to the

diffusion, about 13.21% of the
coating area

50:50 at. % Ni Al coating on Al 50:50 at. % Ni Al coating on AZ91

as-sprayed

NI Aléting 7 HCo:ling = Reaction not homogenous, centre of

:2' H':,ess the coating almost fully reacted, top

52 and bottom slightly reacted
= Percentage of pure Nickel (particles -

Al substrate e » unreacted) : 9 % Wy LA

st Area slightly reacted =190 Hv, ,, o Layer Of Mg, ,Al,; = 250 Hvg,

= Diffusion of aluminium in the magnesium substrate:
formation of a layer of Mg;,Al,; at the interface.

Aluminium Nickel - . e
z XRD spectrum of Al Ni coating annealed 420C 20h = Emergence of porosity due to the diffusion :

5 Ni diffusion Al — Ni : porosity in the coating
o « Ni
Al diffusion Al ~— Mg: layer of porosity at the interface
A|3N?2 = Percentage of pure Nickel (particles unreacted) :
= Al;Ni 15 %

Conclusion

Aluminium Nickel coatings are promising candidates for
coating magnesium and its alloys.

* Homogenous coating

= Low porosity, < 0.5% of the coating
area

Next objectives

= Good interface coating/substrate

/ The study is only at its beginning, the rest of this work
= Volume fraction of Nickel 30% Al;Ni Al;Ni,

will focus on corrosion and wear resistance of Ni-Al
coatings annealed at different temperatures close to
420°C, and different times to vary the degree of
reaction.

XRD spectrum of Al Ti coating annealed 600C 4h
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intensity

= Diffusion of aluminium in the titanium particles Conclusion

. . q o : Aluminium-Titanium coatings are not suitable for
50:50 at. % coatlng on Al as- Q:zngr?\glt?:rI] ?fﬂ:;lrzgige/ads folizephallelizet magnesium substrates, but may be adapted for coating

sprayed ; & .- aluminium or titanium alloys.




