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Effects of wear speed under cryogenic treatment on the wear behavior of
1.2436 tool steel

Amin akhbarizadeh!
Ali shafeii?
Mohammad Ali Golozar?
Mojtaba kholghi*

Abstract:

Retained austenite in tool steels would reduce the wear resistance by transforming to
Martensite. The retained austenite would produce unwanted dimensional changes too. In order
to eliminate the retained Austenite in tool steels, cryogenic treatment is performed in tool steels.
This extra heat treatment (cryogenic treatment) is done in steels, which need high dimension
accuracy and/or high wear resistance. The cryogenic treatment is conducted on tool steels,
maraging steel, cast iron, carburized steel, tungsten carbide, polymers and composites . In all of
the above materials, the cryogenic treatment increases the wear resistance and subsequently
increases the product life. In this study the effects of wear speed under cryogenic treatment on
the wear behavior of 1.2436 tool steel was studied. For this purpose, two temperatures were
used: -63 °C as shallow cryogenic temperature and -185 °C as deep cryogenic temperature.
Wear tests were performed using a pin-on- disk wear tester by which two different loads( 120
and 180 N) and three different velocities( 0.05, 0.1 and 0.2 m/s) were applied. Results showed
that in higher velocities (0.2 m/s) wear rate increases 40-70% in shallow and deep cryogenically
treated samples, Also it was shown that in samples kept for longer times in shallow cryogenic
temperatures wear resistance improves more than samples kept for shorter periods. It was also
showed that compared with lower velocities, in higher velocities wear grooves are deeper, but
the predominant wear mechanism is two- body abrasive in all the samples.

Keywords : Cryogenic treatment, wear, wear velocity,1.2436.
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