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Creep behaviors and effect factors of
hot continuous rolled Ti-6Al-4V alloy
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Abstract: By heat treatment, measurement of creep properties and contract analysis of dislocations configuration, the
creep behaviors and the effect factors of hot continuous rolled (HCR) Ti-6Al-4V alloy were investigated. The results
show that, after the alloy solution treated at temperatures lower than £ phase transformation point, the microstructures of
the alloy consist of the supersaturation equiaxial o phase and network basket structure. The quantities of the network
basket structure increase as the solution temperature increases, and the full network basket structure may be obtained after
solution-treated at 1 000 . Compared with the alloy solution treated at 940 , the alloy solution treated at 1 000
displays a lower strain rate and a longer creep lifetime under the conditions of the applied stress of 575 MPa at 420 . In
the range of the applied temperatures and stresses, the creep activation energy of the alloy is calculated to be 249.8 kJ/mol.
The deformed mechanism of HCR alloy during creep is double orientation slipping of dislocations activated within a
phase with HCP structure, while the deformed feature of the alloy solution treated at 940 is the wave-like (a+c)
dislocations activated on the pyramidal planes in o phase. After solution treated at 1 000 , the deformed mechanism of
the alloy is the multiple slipping of (1/2) (111) dislocations activated within  phase with BCC structure. In this alloy, the
high volume fraction V-riched f phase may enhance the creep resistance of the alloy. This is the main reason why this
alloy possesses relatively low strain rate and long creep lifetime.
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Table 1 Chemical compositions of Ti-6Al-4V (mass fraction, 0:2=249.8 kl/mol 1000
%)

Al v Fe Si C (0] N H Ti
6.13 393 0.103 0.11 0.007 0.12 0.035 0.013 Bal.
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Fig.4 Microstructures of Ti-6A1-4V alloy after solution treatment at different temperatures: (a) 940  ; (b) 980 ; (c) 1 000
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Fig.5 Network basket structures of Ti-6Al-4V alloy after solution treatment at 1 000  : (a) Networks basket structure; (b) Slice-

like martensite in network-basket structure

6 Ti-6Al1-4V
Fig.6 Dislocation configurations of hot continuous rolled Ti-6A1-4V alloy during creep: (a) g=1010 (b) g=2110
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Fig.7 Dislocation configurations in a phase of alloy during creep after heat treatment at 940

(c) g=2112

8 1 000

Fig.8 Dislocation configuration in £ phase of alloy during creep after heat treatment at 1 000
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