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Why Cryogenic Machining?

• Environmentally sound.

• Higher production rates

• Greater tool life

• Hogouts



What is Cryogenic Machining?

• Using liquid nitrogen (ln2)as a coolant for tools.



Liquid Nitrogen
• Temperature -196 C -321 F

• Colorless

• Inert, doesn’t react with other materials

• Non toxic

• Readily vaporizes into gas.



Keeping Tools Cool
Hardness at Temperature

Carbide tools at room temperature -1600 -1800 kg/mm^2

Carbide at 500 C – 1000 – 1100 kg/mm^2

Carbide at 900 C - 600 – 500 kg/mm^2



Tool wear at 70m/min @ feed of .20
mm/rev



Project Icefly

• Commercialized cryogenic process.

– Collaboration between Air Products and Hardinge
machine tool builder. In 2003.

– Developed specifically for turning.

– Team experimented with some milling.






