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Effect of deep cryogenic treatment
on the properties of AlSI M2 steel
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Cryogenic processing is an heat treatment
* performed in a range of -125 to -196°C
* enhancement of mechanical properties

* improvement of wear resistance

NS

Significant enhancement in service life has been reported for
dies, punches, drill bits, end mill, cutters, bearings, crankshafts, blocks,
pistons
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Cryogenic treatment

austenitizing

More flexible
More reliable
Can extend the use on
cryogenic treatment to may
practical application
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& | Check the potential of deep cryogenic treatment, carried out at the end of
usual heat treatment, on the performance of finished tools

A laboratory investigation was carried out on AlISI M2 high speed steel

AlSI M2

C Cr Mo VvV Si Mn W
0.90 | 4.10 5.00 1.08 0.25 0.30 6.4
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* guenched from 1180°C

* triple tempered at 600°C for 1h

* cryogenic treatment at -193°C for 24h

* 20°C/h cooling and heating rate for cryogenic
treatment
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ental techniques

Scanning electron microscopy with energy dispersion spectrometer (EDS)
Image analysis for size distribution

X-ray diffraction
* Cu-Ka for phase identification
e Co-Ka for residual stresses measurments

Wear test

* pin on disk tribometer

* 10N constant normal load

* 2 m/s sliding speed

* 1000 m sliding distance (ending condition)
* Al,O; ball, ® 3mm (wear pin)

Fracture toughness measurments via scratch test*
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Det HV |Spot] WD Mag ) HV WD Mag
SSD|25.0 kV| 4.0 |10.3 mm |5000x )125.0 kV| 4.0 |10.4 mm |5000x
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10pym Electron mage 1
Carbide Vv Cr Fe Mo W
M.C 2.31 3.74 50.49 16.3 21.47
MC 59.21 4.47 5.14 13.67 17.51
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. microscopy- image analysis
— -
Sample sample name particle size [pum] volume fraction %
AISI M2 not
cryogenically M2 0.817 +0.1 7.0+1
treated
AISI M2
cryogenically M2-C 0.492+0.1 98+1

treated
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