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Formation of Ferrite-Cementite Microstructure by Strain
Induced Dynamic Transformation in Medium Carbon Steels

Y. H. Lee, D. L. Lee, W.Y. Choo and C. S. Lee

Abstract
In the present study, the effect of SIDT (Strain Induced Dynamic Transformation) on the microstructure of medium

carbon steels was investigated to develop spheroidized annealing-free steel wire rods. When 0.45%C steels were hot-

deformed under the conditions of heavy reduction at low temperatures, a microstructure quite different from conventional

ferrite-pearlite structure was obtained. It was considered that this ferrite-cementite microstructure was obtained because

very small retained austenite grains existing between fine SIDT ferrites prefer to transform to cementite and ferrite instead

of pearlite during cooling. Through the present study, 0.45%C steels containing ferrite-cementite (FC) structure instead of
ferrite-pearlite structure was obtained in as-rolled state by introducing SIDT. The specimen containing the FC structure
was much softer than that containing conventional ferrite-pearlite structure. Therefore, it is concluded that deforming

medium carbon steels under the conditions of SIDT is a very powerful method to obtain soft steel wire rods which could

be cold-forged without softening heat-treatment
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Table 1 Chemical composition of steels investigated in

this study.
Element | Fe (wt.%) C Si Mn
Steel A Bal. 0.45 0.25 0.70
Steel B Bal. 0.45 0.80 0.10
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Fig. 1 Schematic diagram showing thermo-
mechanical treatment path for (a) steel A and
(b) steel B.
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Fig. 2 Formation of various microstructures in a
medium carbon steel A with different
deformation temperatures. (a) ferrite+pearlite;
deformed at 750°C, (b) ferrite+pearlite+
cementite; at 690°C, (¢) ferrite+ cementite; at
675°C, and (d) erritetcementite; at 580°C
deformed up to 70% height reduction with
strain rate of 1/s. The microstructures were
shown in (b) and (c) were obtained by SIDT.
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Fig. 3 Schematics of formation of FC (Ferrite-
Cementite) microstructure,
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Fig. 2 Coarse FC microstructure of steel B.
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Table 2 Vickers hardness values for microstructures
shown in Fig. 2 and Fig. 4.
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