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Research on Microstructure and Mechanical
Properties of Ti+Nb and Ti+V Ultra-low
Carbon Bake Hardening Steels
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Abstract: Deformation resistance and dynamic continuous cooling transformation of Ti+Nb and Ti+V
bearing ultra-low carbon bake hardening steels were studied using Gleeble-1500 thermal simulator.
The microstructures of two experimental steels under different cooling conditions were also analyzed.
The results showed that the deformation resistance of Ti+ Nb bearing ultra-low carbon bake harden-
ing steel was 13MPa higher than that of Ti+ V bearing ultra-low carbon bake hardening steel at
1100°C with the strain rate of 1s~'. The morphology of the microstructures and the grain size have big
difference for two experimental steels under the same deformation conditions. The room temperature
microstructures of the two experimental steels are polygonal ferrites under various cooling conditions.
The ferrites of Ti+ Nb bearing ultra-low carbon bake hardening steel are finer and have irregular
shape with the average grain size of 16um, while for Ti+V bearing ultra-low carbon bake hardening
steel, the ferrites are coarse and have regular shape with the average grain size of 26pm.
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Table 1  Chemical composition of ULC-BH steels(mass fraction/ %)

Steel grade C Si Mn P N Al Ti Nb \ Fe
Ti+Nb 0.0028 0.015 0. 35 0.077 0.006 0. 0044 0. 005 0.014 0.032 Bal
Ti+V 0.0027 0.029 0.25 0.082 0. 005 0. 0040 0. 005 0.017 0.035 Bal
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Fig. 1 Microstructures of two ULC-BH annealed steel sheets (a)Ti+Nb;(b)Ti+V
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Table 2 Mechanical properties and BH values of ULC-BH steels
Steel grade R.i/MPa R../MPa R../MPa Elongation/ % r value n value BH/MPa
Ti+Nb 283 270 366 39. 16 1.71 0.262 69.1
Ti+V 270 250 353 44.92 1. 84 0. 304 60.5
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Fig. 2 True stress-strain curves of two experimental steels under two strain rates
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and Ti+V bearing ULC-BH annealed steel sheets
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