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ABSTRACT Retained austenite exists in alloy steels both continuously quenched and isothermally
quenched, so its content relates to the austenitic stabilization. The article focuses on the investi-
gation for the austenitic stabilization in isothermally quenched microstructures from duplex phase
(martensite-M, bainite-B) temperature region. Within a certain isothermal time, the relationship of
the amount of retained austenite (AR) vs isothermal temperature is a saddle-like curve, and the valley
value for testing steel is less than that of continuous quenching with a same cooling medium, which
proves that isothermal soak does not increase retained austenitic quantity on certain condition. By
adjusting the content ratios of Ag/M and Ar/B on the saddle-like curve, an isothermal quenching of
the less deformation or a meta-bainitic isothermal quenching with strength—-toughness optimized com-
bination can be achieved. Austenitic stabilization is the synthetic effect of thermal, chemical, phase
induced and macro-thermal stress stabilized mechanisms. The martensite critical point M. has not
the special physical meaning.
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Table 1 Chemical compositions for tested steels

(mass fraction,%)

Steel C Cr Mn Si S P
Crl2 2.15 11.77 0.23 0.147 0.003 0.02
30CrMnSi 0.28 1.00 1.10 1.00 0.003 0.01
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Fig.2 Changes of the retained austenite quantity (AR)
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then cooled at different conditions
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Table 2 Critical point of martensite (M) of steel Crl2
cooled in different mediums (22 C)
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25 200 215 225
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Fig.3 Retained austenite quantity vs austempering time
for steel Cr12 austenited at 970 C
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Fig.4 Diagram of overall microstructure vs austemper-
ing temperature for Crl2 steel austenited at 970
C, the specimens were austempered for 25 min

and then queched in oil

(Mi—athermal martensite quantity (volume frac-
tion) for first quenching into medium, Mjmn,—
isothermal martensite quantity (volume fraction)
for austempering, Mjj—athermal martensite quan-
tity (volume fraction) for second quenching in oil
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Fig.7 TEM microstructures for 30CrMnSi steel austen-
ited at 900 C and austempered at 390 C
(a) cooling in air after austempering for 15 min,
dark-field image of retained austenitic
(b) cooling in air after austempering for 80 min,

bright—field image of typical lower bainite
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