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Microstructure evolution and elastic behaviors of
TiNbTaZr titanium alloy

WANG Yu-hui, LI Ye, ZHANG Wang-feng, YAN Meng-qi, LI Yan

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The microstructure and elastic behaviors of Ti35Nb2Ta3Zr0.30 alloy during cold working were investigated.
The results show that the microstructure is highly distorted, and the (110) texture along the swaging axis is produced with
the cold working, which results in the decrease in the elastic modulus along the direction. Stress-induced a'"-phase is not
observed, S phase is of strong stability in cold worked alloy, and no pseudo-elastic deformation occurs. With the increase
of cold deformation rate, the diffraction peak broadens, the number of subgrains increases, the defect density increases

accordingly, and the elastic modulus decreases. Twins are generated constantly, and defect density increases in severely

worked alloy during the tensile test, which results in non-linear elasticity characteristics of the alloy.
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Table 1 Main chemical compositions of Ti35Nb2Ta3Zr0.30
alloy (mass fraction, %)
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Fig. 1 Elastic properties of Ti35Nb2Ta3Zr0.30 alloy at

different cold deformation rates
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Fig. 2 Elastic properties of 96% cold-swaged Ti35Nb2Ta3-
Z10.30 alloy
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Fig. 3 Microstructures of Ti35Nb2Ta3Zr0.30 alloy: (a) Cross-section of solution-treated bar; (b) Core of 70% cold-swaged wire; (c)

Cross-section of 96% cold-swaged wire; (d) Core of 96% cold-swaged wire
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Fig. 4 Microstructure of transverse section of drawn niobium

wire
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Fig. 5 Representation of position of (111) slip directions in

BCC metal
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Fig. 6 XRD patterns of Ti35Nb2Ta3Zr0.30 alloy under
different conditions: (a) 1 000 C, 15% NaCl solution treatment;
(b) 37% cold working rate; (c) 59.7% cold working rate;
(d) 87.3% cold working rate
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Fig. 7 TEM images of 96% cold swaged Ti35Nb2Ta3Zr0.30
alloy: (a) Deformed sub-structure; (b) Twins image; (c) High-

resolution image
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