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Microstructures and textures of
TA1S titanium alloy after hot deformation

LI Cheng-ming, LI Ping, ZHAO Meng, GAN Guo-qiang, XUE Ke-min
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Abstract: The microstructures and textures of TA1S titanium alloy after hot deformation under different process
parameters were investigated by X-ray diffractometry (XRD) and electron back scattering diffractometry (EBSD). The
results indicate that microstructures of TA15 alloy appear obvious acicular martensite o’ phase after hot deformation and
quenching. The plastic deformation is going to occur in the slip systems of (101) and (002) slip planes by first reaching
the critical resolved shear stress. The strong recrystallization textures are achieved at low deformation temperature and

low strain rate, which will be weakened with increasing the strain rate and temperature.
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Fig. 1 Microstructures of TA15 titanium alloy under different hot deformation conditions: (a) 0.01 s ', 950 °C; (b) 0.01 5", 1 050

C;(c) 15,950 C;(d)1s",1050 C
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Fig. 2 XRD patterns of TA15 under different deformation
conditions: (a) Initial; (b) e=0.1 s, =950 C; (c) &=0.1 s ', t=
1050 C
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Fig. 3 Pole figures of microstructures of TA15 titanium alloy at different heat deformation parameters: (a) 0.01s™*, 950 °C; (b) 0.01

s, 1050°C;(c)1s,950C

(a) Relative epxerimental (b

density

9.372
5.991
3.829
2.448
1.564
1.000
0.639

S

(©) Relative epxerimental (d)

density

4.674
3.434
2.522
1.853
1.361
1.000
0.735

4 TALS GRS E AL Sk

Max: 14.662

Max: 6.362

Relative epxerimental
density

Max: 2.903
2.430
2.035
1.704
1.426
1.194
1.000
0.837

Relative epxerimental
density

Max: 10.431

7.057

4.774

3.230

2.185

1.478

1.000

0.677

Fig. 4 Inverse pole figures of microstructures of TA15 titanium alloy under different heat deformation porameters: (a) 0.01 s ', 950

‘C; (b)0.01s,1050°C;(c)1s",950°C;(d)1s"',1050°C
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Fig. S Grain size of TA15 alloy under different thermal
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