Deposition of multicomponent coatings by Cold Spray
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The objectives of the present study is to up-grade Equations for calculation of ~ Approximation of Henderson Equations for calculation of gas parameters
the cold spray technology for spraying of particles velocity and
multicomponent  coatings with the mixture temperature
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the location of the powder injection point.
@ Experimental testing of the nozzle with spraying of
different multicomponent coatings.

Calculation of gas and particle parameters

Equations to calculate gas and particle parameters \
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Examples of the sprayed

f ) Experimental
multicomponent coatings

setup

Main parameters

Gas pressure 10 - 30 MPa
powder feeder 2 Gas temperature up to 600 °C
2m Gas consumption 05-2 md/s

K T ——— Electric consumption 1 — 30 kW
Cu+Al coating on aluminium substrate
Initial composition of the mixture:

Advantages:
50%Cu - 50%Al

« Itis possible to vary concentration of
nozzle with several points of each powder component during

powder injection spraying

« Particles of each component have the
optimal value of velocity and
temperature

Ti+Cu coatlng on steel substrate
Initial composition of the mixture: m
50%Cu - 50%Ti

——tw L AN i
Ti+Al coatTng on steel substrate
Initial composition of the mixture:

30%Al - 70%Ti

A new design of the cold spray nozzle
with two points of powder injection is
proposed.

Several multicomponent coatings
including graded ones were successfully
sprayed.

Composition of the
mixture applied for
spraying is
50% Al - 50% SiC

Cu+Ai+SiC coaing on steel suBs rate
Initial composition of the mixture:
30%Cu - 40%Al - 30%SiC Graded coatings were sprayed on Al substrate.




