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INTRODUCTION
Laser beam Laser beam P Laser beam Axial gas
LMD is an additive manufacturing process able to produce / Axial gas (AG) \ gas (C6) —\ /T _46)
new net shape metallic components, repair damaged high — Shaping gas (SG)  —
value parts and add coating and functions on metallic parts.
Carrier gas (CG) Shielding
The powder stream is a key factor governing the laser . D o gas
cladding process but its structure, focal plan and distribution \ /’
is partly tailored by the nozzle geometry and gas flow rate [1].
Gas jet =» Particle stream =2 Deposit Nozzle A Nozzle B Nozzle C
GAS FLOW IN AN INERT ATMOSPHERE GAS FLOW IN AN AIR-BASED ATMOSPHERE

Convection and diffusion
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i : Particle Tracing
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— The nozzle design, number of gas channels li : d(my,v) —F
and their respective flow rate have a ; | dt ‘
considerable impact on the gas flow v [— Powder stream trajectory depends on the particle
!_ diameter |

EXPERIMENTAL SETUP

Gas velocity plot for Z-1mm Gas velocity plot for Z-10mm
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Continuous differential pressure measurement below
the nozzle tips with a Pitot tube
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Bernouilli’s equation : v = [—
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Velocity field and structure of the gas flow below the
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Gas velocity map for Z-13mm Gas velocity map for Z-3.5mm
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nozzle tips
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