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Synopsis :

Production scale rolling experiments were conducted in order to formulate the effect of
rolling conditions on microstructure during rolling. On the basis of the experimental
results the relation between microstructure and deformation resistance was obtained.
The results are summarized as follows: (1) Grain size variation of austenite and kinetics
of Nb (C,N) precipitation can be expressed by simple mathematical equations. These
two factors are closely related to deformation resistance. (2) Strain accumulation in the
low temperature austenite region and the austenite-to-ferrite transformation kinetics
are estimated by deformation resistance. (3) Both ferrite grain refinement and ferrite
strengthening parameters are closely related to tensile and impact properties of steels.
The former parameter is determined by recrystallized austenite grain size and strain
accumulated prior to transformation, and the latter by the sum of the product of
fractional transformation and strain given at each rolling pass. The proper control of

these two parameters makes the control of mechanical properties practicable.

(c)JFE Steel Corporation, 2003
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Synopsis:

Production scale rolling experiments were conducted in order to
formulate the effect of rolling conditions on microstructure during
rolling. On the basis of the experimental results the relation between
microstructure and deformation resistance was obtained. The results
are summarized as follows:

(1} Grain size variation of austenite and kinetics of Nb {C, N)

precipitation can be expressed by simple mathematical equa-
tions, These two factors are closely related to deformation
resistance.

Strain accumulation in the low temperature austenite region
and the austenite-to-ferrite iransformation kinetics are esti-
mated by deformation resistance.

(3) Both ferrite grain refinement and ferrite strengthening parame-

ters are closely related to tensile and impact properties of
steels. The former parameter is determined by recrystallized
austenite grain size and strain accumulated prior to trans-
formation, and the latter by the sum of the product of frac-
tional transformation and strain given at each roliing pass. The
proper control of these two parameters makes the control of
mechanical properties practicable.
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Tablel Chemical composition of steels (wt %)
Steel C 5i Mn P S Nb Al
Nb .14 | 0.40 | 1.45 1 0.018§0.005]0.035| 0.045
Si-Mn 0.14 | 0.36 | 1.40 | 0.022 | 0.006 — 0.034
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Fig. 3 Variations of mean deformation resistance, km,
temperature and strain, &, for composite slab
during rolling
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Fig. 15 An example of volling data analysis in
austenite ferrite dual phase region
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Fig. 17 Effect of ferrite strengthening parameter,
Pe, on tensile strength of Nb steel
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