
ICEFLY™

Machining System
for Hard-to-Machine
Metals
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Improve Performance and Your Bottom Line

Machining professionals are under enormous pressure to increase productivity and reduce costs. The
challenge becomes more difficult if you’re working with hard-to-machine materials like hardened steels,
wear-resistant alloys, and titanium alloys. If you are turning hard-to-machine metals, the revolutionary
new ICEFLY™ machining system can dramatically reduce your cutting time and increase tool life.

The unique ICEFLY™ machining system can help you cut parts faster, increase your throughput, and reduce
your overall costs. Consider the potential benefits:

• Increase cutting speeds and material removal rates by as much as 200% and reduce overall cycle time

• Alternatively, increase tool life up to 250% and reduce machine downtime for tool changeover

• Reduce capital expenditures, labor, tool replacement, and inventory costs

• Enhance removal of chips from the cutting area and eliminate oily residues on machines, parts, and chips

• Improve reliability of cutting with ceramic inserts while maintaining desired dimensional tolerances

• Improve quality of produced parts by preventing mechanical and chemical degradation of machined
surface
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cutting time per operation (min)

In one application,
the ICEFLY™ machining
system enabled turning
at speeds up to 720 sfm,
which slashed total
cutting time from 284
to 170 minutes.
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material: heat-treated alloy steel
hardness: 62 HRC

operation type

Total cutting time reduced from 284 to 170 minutes
with ICEFLY™ system.

flood cutting time

cutting time with ICEFLY™ system

284
min

170
min

This customer could produce 40%
more parts in the same amount
of time.

Total cycle time reduced from 7.0 to 5.0 hours, saving
2.0 hours = 40% improvement in productivity.
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Safe, Clean Cryogenic Cooling

How It Works

machine tool
CNC panel

flow control switch

ICEFLY™
flow control

unit

coupling

flexible liquid
nitrogen line nitrogen to other

machine tools

liquid
nitrogen
supply

plant wall

chuck
workpiece

liquid
nitrogen

nozzle

turret

tool holder

Behind all these benefits is the innovative coolant used in the proprietary ICEFLY™ system. The coolant is
nitrogen gas that has been liquefied by cooling to –320˚F. Nitrogen is a safe, noncombustible, and
noncorrosive gas. In fact, 79% of the air you breathe is nitrogen. Colorless, odorless, and tasteless, nitrogen
is often used as an “inert” gas due to its nonreactive nature with many materials. Companies in many
different industries use nitrogen for a wide variety of applications, including food freezing and preservation,
plastic and rubber grinding, inerting and blanketing, and tire inflation.

The liquid nitrogen used in the ICEFLY™ machining system also quickly evaporates and returns back into
the atmosphere, leaving no residue to contaminate the workpiece, chips, machine tool, or operator and
eliminating disposal costs.

Retrofits Easily to Existing Machinery

The ICEFLY™ machining system retrofits easily to existing machinery and can be used as a stand-alone or
supplemental cooling system. The liquid nitrogen is stored outside your facility in a tank and piped to a
flow control unit that can supply one or more machine tools. Small, flexible tubes deliver the coolant from
the flow control unit directly to the cutting insert. Simple bolt-on devices are installed easily on the machine
tool and existing tooling. Clamp-on devices direct the liquid nitrogen to the cutting insert. With every
system, we provide complete start-up assistance and operator training.

The ICEFLY™ system easily retrofits to your machine tool. Coolant is jetted at the cutting insert, resulting
in lower wear rates, even at high cutting speeds.

The ICEFLY™ machining
system aims a small
amount of liquid nitrogen
directly at the cutting insert
engaged in material remov-
al. The ice-cold jet of liquid
rapidly removes heat as well
as fragmented chips from
the cutting area without
affecting the workpiece
dimensions.

Due to the superior cooling
of liquid nitrogen, tool wear
rates diminish significantly,
even at high cutting speeds.
More importantly, if you are
machining with ceramic
inserts, the ICEFLY™ system
can reduce insert fractures.

page 3



© Air Products and Chemicals, Inc., 2002  (22409) 370-02001-US

w
w

w
.ic

ef
ly

re
vo

lu
ti

on
.c

om

Experience You Can Trust

The technology for the ICEFLY™ system was developed by
Air Products and Chemicals, Inc. Air Products is a $5.7 billion global
company that manufactures and develops chemicals, gases, equipment,
and technologies. The company has grown by helping a wide variety
of industries reduce costs, increase productivity, and improve product
quality through innovation.

Our technical specialists have both industry and academic experience.
We also have  world-class laboratory equipment, including a Kistler
dynamometer for cutting force analysis and data acquisition, x-ray,
metallography, electron microscopy, and both CNC turning and
machining centers.

See for Yourself

If you’re turning hard-to-
machine metals and would like
to dramatically increase your pro-
ductivity and reduce costs, con-
tact us to see if you qualify for a
demonstration. We can run trials
in our machining labs or at your
facility, using your materials and
under your processing conditions.

Air Products and Chemicals, Inc.
7201 Hamilton Boulevard
Allentown, PA 18195-1501
Phone: 800-654-4567 (ext. 58)
Fax: 800-272-4449

SEM micrographs of cutting tool
insert (actual magnification 12x)

With the ICEFLY™ machining system, you can cut up to 3 times more material at the same tool wear rate you currently
experience. Or you can maintain your current material removal rate but increase tool life up to 5 times.

tool: CNMG-432 PVD-TiN
coated hard carbide insert

material: titanium 6AL-4V

depth of cut: 0.030 in.

feed rate: 0.008 in./rev
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Cut more at same
tool wear rate. Increase tool life at

same removal rate.

Tool life significantly extended with ICEFLY™ system.

emulsion

ICEFLY™ system


