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Quantitative metallography analysis of microstructure of
BT?2S5 titanium alloy deformed in two-phase field
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Abstract: The isothermal compression of BT25 titanium alloy with initial lamellar was carried out with four deformation
degrees and the effect of deformation degree on microstructure parameters (volume fraction, thickness and
globularization ratio of a phase) was investigated based on quantitative metallography. The results show that the process
of a lamellar pinch-off/fragmentation takes place with increasing the deformation degree, which results in the decrease of
the Feret ratio of o lamellar and the increase of globularization ratio. It reaches 85.23% when the deformation degree is
80%. The microstructure homogeneity of the alloy is improved. Mass diffusion from both ends of a lamellar to center
happens during the deformation process, making the thickness of a phase increase (about 1.6 pm with increasing
deformation degree from 0% to 80%). The volume fraction of a phase (about 60%) remains unchanged because of a
stable deformation temperature. However, it decreases slightly in the case of high forging strains.
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Fig. 1 Initial microstructure of BT25 alloy
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Fig. 2 Finite element modeling result of BT25 cake and

locations of metallographic specimens(50%)
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Fig. 3 Metallographic images of BT25 alloy isothermal compressed at 990 ‘C with different deformation degrees: (a) 0%; (b) 30%;
(c) 50%; (d) 80%
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Table 1 Microstructure parameters of BT25 alloy with

different deformation degrees

Deformation ~ Globularization Thickness/ ~ Volume
degree/% ratio/% pm fraction/%
0 16.70 3.67 61.8
30 45.68 491 63.52
50 68.13 5.08 59.91
80 85.23 5.27 58.33
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Fig. 4 Distribution of Feret ratio of a phase for BT25 alloy

isothermal compressed at 990 C with different deformation

degrees
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Fig. 5 Interfacial energy balance of triple junctions
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Fig. 6 Distribution of thickness of a phase for BT25 alloy

isothermal compressed at 990 C with different deformation

degrees
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