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Scope of the study
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Cryo-machining
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Key factors

— Tool wear
= phenomena
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'é Friction coefficient
=
Material hardening

Residual stress
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=
Thermal expansion
Tool wear
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Key factors

—_— Tool wear
-§ phenomena
=
2
'§ Friction coefficient
=
Thermal effects Material hardening

T, heat transfers...

Fluid mechanics effects

fluid velocity & turbulence, jet
position...

Residual stress

Thermal expansion
Tool wear
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Our scope:
Experimental study of cryogenic jet impingements

Studied:

LIN or LCO2
Flow rate
Distance

Assumed:

Turning
External jet spraying

THIS DOCUMENT IS PUBLIC | AIR LIQUIDE, THE WORLD LEADER IN GASES, TECHNOLOGIES AND SERVICES FOR INDUSTRY AND HEALTH

Nov 4, 2019 Air Liquide - Paris Innovation Campus O
8 R. Grandeau (R&D engineer)/P. Vilain, G. Miranda (R&D interns) | Projection of cryogenic fluids H Ir I-Iq u Ide



Experimental
set-up @ Paris

Innovation Campus
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Experimental set-up

—
@ Gas losses

LCO,: 20 barrel /-18°C Storage

LIN:10 bar rel/ -168 °C zé.[

Scale

Nozzle

Nozzle to target distance
~ A copper Target ( T=150°C)

Data Logger

PR : Pression Recorder W Temperature
TR: Temperature Recorder e Controller

+ Power Generator
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Experimental set-up

—
@ Gas losses

LCO,: 20 barrel /-18°C Storage

LIN: 10 bar rel/ 168 °C z%.[

Mass Flow Rate Scale

Nozzle

Nozzle to target distance
S____ Hot copper Target ( T=150°C)

Data Logger

PR : Pression Recorder W Temperature
TR: Temperature Recorder e Controller

+ Power Generator
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Experimental set-up

—
@ Gas losses

LCO.: 20 barrel /-18°C Storage

2
LIN: 10 bar rel/ 168 °C z%.[

Mass Flow Rate Scale

Nozzle

Nozzle to target distance
® S ___ Hot copper Target ( T=150°C)

Data Logger

PR : Pression Recorder
TR: Temperature Recorder

Temperature
Controller

Electrical power

+ Power Generator
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Experimental
results

THIS DOCUMENT IS PUBLIC ... L AIR LIQUIDE, THE WORLD LEADER IN GASES, TECHNOLOGIES AND SERVICES FOR INDUSTRY AND HEALTH |
14 Nov 4, 2019 | Air Liquide - Paris Innovation Campus
R. Grandeau (R&D engineer)/P. Vilain, G. Miranda (R&D interns) Projection of cryogenic fluids




LIN vs. LCO,,: Flow Rate Through the Nozzle

nozzle diameter = 1mm , nozzle to target distance=2cm
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Power [W]

Influence of the nozzle to target distance
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Conclusion

Studied:

LIN or LCO2
Flow rate
Distance

NS

Assumed:

Turning
External jet spraying
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Thank you

AirLiquide

encyclopedia. site.airliquide.com/rd

airliquide.com
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