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Synopsis
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The effects of reduction in unrecrystallized austenite region on the microstructure and mechanical properties of TMCP
steels were studied from the view point of the difference of transformation mechanisms between ferrite and bainite. The
toughness of bainitic steel excels that of ferritic steel by heavy deformation. The ferrite grain size decreased monotonous-
ly with increasing amount of reduction. In contrast the length of bainitic ferrite lath decreased significantly, with a large
amount of reduction, more than 50%. The same tendency was observed also in the unit crack length on the fracture
surface in Charpy impact test. Although the tensile strength of ferrite has no change in all the range of reduction tested,
that of bainite increased with increasing amount of reduction. The difference of effect of reduction on the microstructure
and mechanical properties between ferrite and bainite was considered to be due to the inheritance of dislocation tangles

formed in unrecrystallized austenite grains.
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Table 1 Chemical compositions

(wt%)
No. [LC [ ST S M P SN | | ENDE T B |[Sol-Al| N

1 .08 .20 | 1.38(.011].003 | .60 | .016 | .011 | .0009 033 L0011

2 04 .20 | 1.38].011 ] .003 | .60 | .016 | .010 | .0007 033 L0013

3 10 .20 | 1.34 | .007 | .001 | .62 | .015|.012 | .0013 034 L0004

4 V18 | .20 | 1.37 ] .007 | 001 | .62 | .014 | .012 | .0008 026 L0021
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