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Effect of Deep Cryogenic Treatment on Hardness and Wear Behavior of
5120 AISI Steel

S. Torkian®, A, Shafyei, M.R, Toroghingjad and M. Safari

Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran

Abstract: In this paper the effect of deep cryogenic treatment time on microstructure and tribological behavior of AISI 5120
case hardennig steel is studied. The disk shape samples were carburized at 920 °C for 6 hours and air cooled; after austenitizing,
the samples were quenched in o0il. Then immediately after quenching and sanding, the sample were kept in liquid nitrogen for 1,
24, 30 and 48 h and then tempered at 200 °C for 2 hours. The wear test was done by ball on disk method using of WC ball at 80
and 110 N load. For characterization of carbides, the etchant solution of CuCl: (5 gr)+HCI (100 mL) + ethanol (100 mL) was
used. The hardness of samples before and after of tempering was measured by vicers method at 300 N load.. The amount of
retained austenite was measured by X Ray Diffraction method. For 1DCT and 24DCT samples it was about 8% and 4%; in the
other samples, the retained austenite peal was so decreased that it was not visible. The result showed that the hardness increases
by deep cryogenic treatment in all speciments. While wear resistance increases in IDCT and 24DCT samples, it decreases for
30DCT and 48DCT samples in compare with Conventional heat treatment (CHT) sample in both applied loads, such that , 48DCT
sample has the least wear resistance. The cause of increament of hardness is due to reduction in amount of retained austenite as
a result of deep cryogenic treatment and decreasing in wear resistance after 24 hour, is due to carbide growth and
nonhemogenuse distribution in microstructure and then weakening of matrix. So the 24 hour deep cryogenic treatment was the
best optimal for AISI 5120 steel.

Keywords: Deep cryogenic treatment, Retained austenite, Hardness, Wear resistance, Carbide
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Fe

5 10 keV

; Intensity | Atomic -
Elt. | Line (cls) % Conc | Units

C Ka 2.63 22.94 6.58 | wt.%

o Ka 3.00 9.80 3.74 | wt%

Fe Ka 44.70 67.26 89.68 | wt.%

5 10 keV

100.00 | 100.00 | wt.% | Total

Intensity | Atomic

Elt. | Line (s % Conc | Units

Cr Ka 129.66 2.68 1.89 | wt.%

Mn Ka 106.42 2.84 2.11 | wt%

Fe Ka | 2,655.01 | 80.28 | 60.68 | wt.%

Y La 180.68 14.19 | 3532 | wt%

100.00 {100.00| wt.% | Total
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1. cryogenic treatment
2. shallow cryogenic treatment
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