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Effect of precipitates on the austenite grain growth of titanium microalloyed high

performance steel
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ABSTRACT An austenite grain growth model was established by analyzing the quantificational relationship between precipitates and
austenite grain size. The austenite grain size of Ti microalloyed steel with the interaction of TiN and TiC particles was calculated by
using the austenite grain growth model. The calculated results of the precipitation particle theory indicate that the volume fraction of
precipitates gradually decreases and the particle radius increases with increasing temperature. The austenite grain growth is strongly
impeded by TiC particles while the pinning force of TiN on austenite grains is weak. The austenite grain size of the tested steels was
measured by a test method at different heating temperatures within 30 min. The results are in good agreement with theoretical calcula—
tions.
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Table 1 Predicted partitioning of Ti in dissolved and precipitated forms

at different temperatures

/C C* /% Chin /% Chic 1%
850 0. 0024 0.0109 0.0367
900 0. 0043 0.0109 0. 0348
950 0. 0075 0.0109 0.0316
1000 0.0125 0.0109 0. 0266
1050 0.0198 0.0109 0.0193
1100 0. 0305 0.0109 0. 0093
1150 0. 0393 0.0107 —
1200 0. 0395 0.0105 —
1250 0. 0400 0.0100 —
1300 0.0411 0. 0089 —
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67.8 um ; 145.7 pm.
1250 C 3
2 . (a) 950°C; (b) 1050°C; () 1100°C; (d) 1150°C; (e) 1200°C; (f) 1250°C

Fig.2 Morphology of austenite grains at different heating temperatures: (a) 950°C; (b) 1050°C; (¢) 1100°C; (d) 1150°C; (e) 1200°C; (f)
1250 °C

3 30 min

Table 3  Austenite grain size at different heating temperatures

/°C 850 900 950 1000 1050 1100 1150 1200 1250 30 min

/pm 8.0 9.4 10.6 22.5 31.6 67.8 80.2 107.8 145.7
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Fig. 3  Comparison between the measured and calculated austenite
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grain size of the tested steels
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