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Abstract

There have been a number of works on manufacturing ultrafine grained steels with average ferrite grain sizes of smaller
than a few micrometers to develop beneficial high strength steels. Among microstructures in low carbon steels, lath
martensite is known to be useful to produce an ultrafine grained ferrite matrix and finely globular cementite particle. Thus,
severe plastic deformation and subsequent annealing at lower temperature of lath martensite would become an effective
way to produce ultrafine grained steels.

However, most ultrafine grained steels exhibited a total elongation of a few per cent in tensile tests. Such a defect is one
of the primary factors restricting the potential applications of ultrafine grained steels. Therefore, the improvement of the
strength-elongation balance is required for the application of ultrafine grained structural steels.

In this study, the effect of deformation temperatures on microstructure, such as ferrite grain size and the distribution of
cementite particles, and mechanical property of lath martensite steels, was investigated. Specimens were fabricated
through cold rolling or warm rolling and subsequent annealing.
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Fig. 1 OM microstructure of the as-quenched

martensite in the 0.25 wt%(C steel before rolling
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Fig. 3 TEM microstructure of the 0.25 wt%C steel subsequent annealing at 773K for Smin at various cold-rolling
reduction (a) 50%, (b) 60%, respectively

processing annealing Tensile Total processing annealing Tensile Total
strength elongation strength elongation
Tempering - 1491MPa 5.4% Cold30% - 1741MPa 3.2%
773K 949MPa 17.6% 773K 1230MPa 19.1%
823K 748MPa 16.1% 823K 1071MPa 14.5%
873K 754MPa 19.7% 873K 1042MPa 16.2%
Cold50% - 1954MPa 5.2% Cold60% - 1980MPa 4.7%
773K 1376MPa 8.7% 773K 1449MPa 7.8%
823K 1204MPa 10.6% 823K 1239MPa 8.6%
873K 1122MPa 11.7% 873K 1174MPa 6.2%
Warm473K - 2033MPa 4.5% Warm523K - 1949MPa 4.1%
30% 723K 1074MPa 17.3% 30% 723K 1159MPa 16.45%
773K 1010MPa 16.5% 773K 1095MPa 17.47%
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823K 930MPa |

17.3%

|

823K 992MPa 16.87%

Table. 2 Mechanical properties of lath martensite cold-rolled and warm-rolledannealedat various temperatures
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