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Prediction model of tensile mechanical properties of TA15 sheet at
room temperature based on internal variables
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Abstract: The sheet specimens of TA15 sheet with different volume fractions of f phase were obtained by vacuum
annealing. Then, the stress—strain curves of sheet with different volume fractions of § phase were obtained by tensile test
at room temperature, and the true stress after necking was corrected through the well-known Bridgman equations. The
results indicate that the tensile strength increases slightly with the volume fraction of § phase. With increasing volume
fraction of f phase, the fracture strain increases significantly. Considering the flow behavior of two phases, respectively, a
set of constitutive equations coupling dislocation density and damage based on the continuum damage mechanics were
developed. The model constants were determined using genetic optimization algorithm (GA). The stress—strain curves of
the sheet with 18.63% and 20.04% f phase were used to evaluate the proposed model. The good agreements between the
experimental and computed results are obtained.
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TA15 Table 2 Annealing heat treatment experiment of TAILS
titanium alloy
TA1S Sample No.  Annealing pattern Annealing process
Al 750 ,2h,AC
Normal annealing
A2 800 ,2h,AC
Bl 850 ,2h,AC
1 B2 Recrystallfzatlon 900 .2h AC
annealing
B3 930 ,2h,AC
11
TAI1S 1.4 mm 2
i 800" SiC
990 1
CMT—4105
1 TAIS
Table1 Chemical composition of TA1S5 titanium alloy
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Al Zr Mo v Ti
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Fig. 2 Room temperature tensile test specimen of TA15 sheet
(Unit: mm)
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Fig. 1 Photo of TA1S5 sheet before annealing a p
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SEM
Fig. 3 SEM images of TA15 titanium alloy
after annealing at different temperatures for
2 h: (a) 750 , AC; (b) 800 , AC; (¢)
850 ,AC;(d)900 ,AC;(e)930 ,AC
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Table 3 Material constants of TA15 unified viscoplastic

damage constitutive model

k,/MPa K,/MPa n A C 0

9><10° 3.05%<10*> 20 0252 6.286><10% 11.015
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Fig. 8 Comparison of calculated (solid line) and experimental
(symbol) stress—strain value of TA15 alloy with different
volume fractions of f phase: (a) 17.43%; (b) 21.26%); (c) 24.48%
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