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INTRODUCTION

e Fuse with laser beam another material - of
desired properties - on substrate material

 Metallurgical Bonding at surface

 Minimal dilution between material layers

Clad Layers _

Substrate
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PROCESS MECHANISM

Melt pool formation and fusion by moving Laser beam
Surface tension gradient drives molten material flow

Substrate & Clad material gets mixed in molten state at
the interface forming metallurgical bond

Physical Phenomena's occurring
— Heat transfer, momentum, and continuity

Substrate
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PROCESS MECHANISM

* High cooling rate ( quenching)

— Formation of fine-grained microstructures OR meta-stable
phases

e Supply of clad material to the substrate

— Pre-Placed: prior clad deposition ( aka laser sintering)

* Melt-pool formed on top of clad layer and then proceeds
downwards to the substrate

— In-situ feeding: powder injection gun (coaxial OR lateral)

* Melt-pool formation first occurs at substrate in which clad
powder is being fed

e On their way through the laser beam particles are preheated
(Power Attenuation)
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POWER ATTENUATION
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Geometric characteristics process zone(Toyserkani et al., 2005)
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POWER ATTENUATION

* Energy absorbed by particle along its path

— Spherical, Size>>Penetration depth

Eabsorbed = Eincident - Ereflected _?Zransmitted
Eabsorbea = Absorptivity X Eipcigent

Eabsorbea = Absorptivity X Aproj X 1(x,y,z) X At
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Clad particle Projected Area
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POWER ATTENUATION
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Clad particle interaction path
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HEAT PARTITION

Lout
E ps = j Absorptivity X T/, D? x I,e”F*depth x dt

tin
pathoyt

E ps = j Absorptivity x T/, D? x I,e~F*4€Pth x d(path)

pathin

* Average pre-heating of particles estimated
 Remaining heat goes into substrate



Intro > Mech™ yerttnm
APPLICATIONS

Surface properties enhancement
Component repair
Rapid prototyping
Functionally graded components
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Rapid prototyping Turbine wheels repair(Rombouts et al, 2006)
http://lastanzadellemeraviglie.noval00.ilsole24ore.com
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