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Abstract:

The use of deep cryogenic treatment (DCT) to improve lifetimes, dimension stabilities and reduce
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technology has started around the millennium chang&imope. Since then a few companies

specialized in DCT V®developed various different applications. Besides the well known effects in

cold and hot working tool steels many other materials have been successfully trdidedCopper

alloys, Aluminum allag; plastics andven natural materials like wood.
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Introduction:

To cut costs increase theate of capacityutilization, to increase thdife time of the toolsto

improve the productsan advantage against competitipatc. All these issues are the lgabusiness

of eachproducingcompany, they face every day.
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do much more!!

Recent developments hawyenshown major impact in the sound quality when treating music
instruments, like brass and even wood instruments.

Equipment and Process:
The process is vegimple:
tools, diesand components are being
placed in a super insolated chamber anc
with the help of liquid Nitrogen slowly
cooled down to-180°C. After about 15
hours we can remove the parts at room
temperature from the chambeiThe
process is done.
But what are the differences between
various treatmeniprocesse8 Some only
cool t0-80°C by using liquid ice, some
drop the parts into liquid Nitrogeg a
thermal shock that ruins the parts.
The most sophistic processwhere the
parts are cooled verglowly. Wealmostreach the transformation temperature of Nitrogen from
liquid to gaseoug=-196°C !'very
slowly with a ramp of 1 to 2°K/miiVe °
also make sure that no part is getting in \ mUIt|Stage process /
contact with liquid NitrogenThis very 0 \ 15 hours /
slow cooling rate is also necessary to \ /
0

50

guarantee that the complete material is
cooleduniformly. This is even more
important when the material is very

heavy and massive. -100

Thismultistageprocess iespecially 150 | &
necessary when it comes to (\(\6
improvemaents of tool lifetime and L
acoustic changes in music instruments. 2%
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Theeffects of DCDn different materials:

91 Dimensional stability caused by transformation of retained austenite to martensite
o Cold working steel (1.2379,2345,K340, K390, K896tc.)
o0 Hotworking steeli.2344, 1.2367, 1.2365, €}c.
1 Increased wear resistance by faation of eta carbides
o HSS
0 Tungsten carbides
1 Increased high cycle fatigue stresses
0 Spring steels
9 Increased corrosion resistance
o Cutter knife materials
1 Reduction in inner material stresses
0 Aluminum alloyg6000er series,
0 Various steels
1 Increased thermal and electrical conductivity
0 Copper based alloys
1 Change of acoustics
0 Brass materials
o Wood

Applications
Dimensional stability

After hardening andgingprocesses retained austenite will be present in tool steels. This retained
austenite will change in the futureovertime, caused bythermal and mechanical load$nto

martensite. This is a grainstructure change from cubic face centered tolmdjcentered

structures causing a volume increase.

DCT will eliminate the retained austenite from the beginning making the material dimensional stable.
Especially important on punching tools with very small tolerances.

Example®f treated tool steel materials:

Il

1.2379 (K110) is a cold working steel with i,6 % C

Y

— - T — — e
K390 is a PMold working steel witl2,5 % C
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5290, €
coated with

AICrONa

Pes

B . '
S390 is a PM HSS steel with 1,6% C S290 is a PM HSS with 2,0% C

Increased wear resistance:

The DCT process will form so called eta carbides. Here it is absolutely necessary to reach very low
temperatures for some timeThe deeper the temperatures, the more carbides are dispersed.

These carbides are responsible for the increased wear resistanferiexample- HSS cutting tools

for all kind of machining processes, for wood carving tools, punching dies, but also for components
like gears in rallye cars. The DCT treated gears increased the service time from 500 km to 1000 km.
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The pictures a& showing arious machining tools for different machining applications. Meationedlifetime
increases are valugsceivedrom machining test®n regular production processes.
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HSS circular knifes to cut metal sheets
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Increased high cycle fatigue

This increase in fatigue strength was mainly seen in spring steels. Applications were race engine valve
springs, clamping tools for turning, and flat springs in watches.

Engine valve springs from a motorcycle

Increased corrosion resistance

Previously customer treated their cutter knifes to increase wear resistance, but quickly found out
that the DCT process also increased the corrosion resistance of their components.

Various cutter knifes for the food industry
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Reduction of inner matdaal stresses

The DCT process is carried out with very slow cooling and heating rates. Thus causing a reduction of
inner material stresses similar to stress relief annealirggout keeping the mechanical strength or in
some cases even increased strength.

VariousAl-componentdor satellites

Increase thermal and electrical conductivity

This effect has minlybeenseen on Cidbased alloys for welding applications. The picture is showing
electrodes made of a CuGiloy and WCu alloy:

iCuCr and WCu electrodes for spot welding
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But also audio cables have been successiibted: the effect was a better quality in sound.

Change of acoustics on music instruments

On brass instruments the main effect caused by DCT is the response of the tone. Musicians feel that
the tone is leaving the instrument much faster thamtreated ones.
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E-guitars and basses reach a different sound equalized in their frequencies.

The treatment of electrical guitars and basses has been evolved from the first trialgioliitis
Wood is als@ffectedby the DCTesulting in a cangedacousticoutput.

CoolTech, Wolfgang Lausecker Seite9
www.cooltech.at




