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Abstract ; Transformation behaviors of a Zr deoxidized and Ti microalloyed low C-Mn steel under
continuous cooling and isothermal treatment were studied. The precipitation of non-metallic
inclusions and its influence on the microstructure were analyzed. Statistical results showed that the
inclusions are mainly ZrO, -MnS and ZrO, - MnS - TiN composites, which are in accordance with
thermodynamic analysis. The size of inclusions is in the range of 0.2 ~1 wm and the number
density of inclusions is high. Intragranular acicular ferrite is obtained under both conditions of
continuous cooling with 1 C/s and isothermal treatment at 500 C. Inclusions, which can promote
ferrite nucleation, are mostly ZrO, - MnS - TiN type. Formation of Mn-depletion zone with MnS
precipitation on the ZrO, core is an important factor in ferrite nucleation. Composite precipitation
of TiN can reduce the interface energy of ferrite nucleation, which can further promote acicular
ferrite transformation.
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Fig. 1 Microstructures with cooling rate of 1 C/s
(2)—OM; (b)—SEM.
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Fig.2 Specimen dilation curve and microstructures with different isothermal holding time at 500 C
(a)—EMkEMiZ; (b)—4s; (¢)—8s; (d)—30s; (e)—OM; (f)—SEM.
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Fig. 3 EDS analysis of one inclusion
(a)—SEM; (b)—EDS 4 ¥r.
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Fig. 4 TEM photographs of typical inclusions
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Fig. 5 Equilibrium between Zr, Al, Ti and
O in steel liquid at 1 600 C
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Fig. 6 Equilibrium status of liquid steel at 1 600 C
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