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Quantification of microstructural features in (a+f) titanium alloys
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Abstract: Based on the three-dimensional stereology and graphics softwares, a process for quantifying the microstructure
of (a+p) titanium alloys was developed, the parameters include, thickness, volume fraction, morphology, and orientation
of a-laths, colony size, grain size, colony size, Feret ratio of a-laths, mean diameter and volume fraction of primary o
phase. The developed models and methods are verified with some examples. The results show that the process is fairly
accurate to build a robust expert system to model the correlation between the microstructure and property of titanium alloys.
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Fig.1 Quantitative analysis of volume fraction for a phase: (a)
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Fig.3 Quantitative analysis of grain size and colony size for

type microstructure: (a) Grain size; (b) Colony size
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Fig.2 Metallograph and quantitative analysis results of o o
titanium alloy: (a) OM image; (b) Thickness distribution; (c) [4]
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a Fig.5 Analysis model of measuring average diameter
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Fig4 Optical microstructures of titanium alloy (a), initial Fig.6  Quantification results of titanium alloy: (a) Primary «

phase separation (b) and a-laths separation (c) size; (b) Thickness of a-laths; (c) Shape distribution of a-laths
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