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Study on Microstructure and Properties of
High Nitrogen Stainless Bearing Steel
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Abstract The microstructure observation, room and high temperature mechanical properties and corrosion resistance
of high nitrogen stainless bearing steel X60N( /% ;0. 63C,15. 00Cr,0. 61Mo,0. 190N) have been studied by OM,SEM,
XRD and electrochemistry. The results present that carbon reduction and nitrogen addition in steel could decrease the a-
mount and size of coarse eutectic carbides,both of original austenite size grain and carbides are obviously refined by nitrogen
addition in the X60N steel. Larger fraction of retained austenite is obtained in the X60N steel austenized at 1 050 °C, which
can be decreased from 319% to 6% by cold treatment at —73 °C 2 h and subsequent tempering. Due to phase transformation
strengthening of residual austenite into martensite and carbonitrides precipitation strengthening, the X60N steel ultimate
HRC hardness value increases from 56. 6 to 61. 2 after low temperature tempering and to 60. 8 after high temperature tempe-
ring. Additionally, the hot hardness and corrosion resistance of X60N steel are superior than that of 440C steel (/% ;
1.00C,17.62Cr,0. 55Mo,0. 002N) , which is attributed to the high initial hardness, uniform structure and refining carboni-
trides precipitation by nitrogen addition into the steel.

Material Index High Nitrogen Stainless Bearing Steel X60N, Retained Austenite, High Hardness, Hot Hardness,

Carbonitrides, Corrosion Resistance
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Fig.2 Optical micrographs of test steels 440C (a) and X60N (b) after spheroidization
annealing
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Fig.3  Effect of austenitization temperature on average grain

size of austenite 440C steel and X60N steel
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Fig. 6 Effect of astenitization temperature and heat treatment on retained austenite of test

steels 440C (a) and X60N (b)
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Table 2 Room temperature HRC hardness value of steel
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