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Process Effects of LACS

Spray
Direction

Spray
Direction

Spray
Direction

Pre-Treat Post-Treat In-Situ Treat
() f

Porosity and Bonding

Interface

™

Al-12%Si Al 6061

E. Olakanmi et. al

M. Kulmala et. al Y. Danlos et. al



Laser Assisted Cold Spray
Titanium
Experimental LACS

Conclusions



Material Selection: Ti-6Al-4V
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{9 Cold Sprayed Ti-6AI-4V: SEM
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Velocity of He
1.7X more
than N,

Negligible
Temperature
Difference

Cost of He 30-
80x more
expensive than
N,

Blue = broken
G,

Brown = more
worked a’

Light = highly
worked a’

100% N,, 750 °© C, 30 bar, 2.5 RPM
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LACS Experimental Approach
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LACS Response: S/N Results

Influence of ITP on Porosity
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Scaling Up Sample Size

Scaled Sample Temperature Profile
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SAMPLE | PFR RASTER |POWER |POROSITY |[CV | MICROHARDNESS | CV
(RPM) (MM/S) (W) (°/oAF) (HV,200 GF,10S)

5 4.62 0.38 387 0.05
1 400 300 0.81 0.17 313.6 0.26
1 50 600 10.92 0.13 461 0.57
5 400 1000 2.21 0.29 330.8 0.07
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LACS Scaled Sample 101
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LACS Scaled Sample 102
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LACS Scaled Sample 103
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LACS Scaled Sample 104
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ok Alternative Methods to Lasing
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« 12LCTi108X « 12LCTi109X

« PFR = 1 RPM « PFR = 1 RPM

« Raster = 400 mm/s « Raster = 400 mm/s
- Power = 600 W - Power = 300 W

« Laser Position: B/W « Laser Position: B/W
« Coating Thick: ~ 1 mm « Coating Thick: 3 mm
« Porosity: 3.05% « Porosity: 0.86%
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12LCTi108X

PFR = 1 RPM

Raster = 400 mm/s
Power = 600 W
Laser Position: B/W
Coating Thick: ~ 1 mm
Porosity: 3.05%
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12LCTi109X

PFR = 1 RPM

Raster = 400 mm/s
Power = 300 W
Laser Position: B/W
Coating Thick: 3 mm
Porosity: 0.86%
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Laser in B/W at 600W
* Porosity: 3.05%
» Average Nanohardness: 4.63 GPa
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Laser in B/W at 300W
» Porosity: 0.86%
» Average Nanohardness: 4.47 GPa

Cold Spray Pure Nitrogen

* Porosity: 10% (as low as 3% for
some samples)

* Average Nanohardness: 2.1 GPa

10um

Cold Spray Helium + Nitrogen

* Porosity: <2% (as low as 1% for
some samples)

» Average Nanohardness: 5.07 GPa
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CP Titanium
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« Conclusions
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