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Compressive Creep Behavior of Low-cost Ti6411 and Ti52 Alloy
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Abstract: The low-cost Ti6411 alloy plates and Ti52 alloy tubes were fabricated using returned materials as feedstock.

The compressive creep behaviors of the two alloys at different stress levels were investigated, and their creep resistance

and creep deformation mechanisms were compared and analyzed. The creep curves were fitted by power function,

resulting in a creep exponent a of 0.135 for the Ti6411 alloy and 0.170 for the Ti52 alloy. The Ti6411 alloy, with its

higher strength, exhibited superior creep resistance compared to the Ti52 alloy. The transmission electron microscopy

(TEM) and electron backscatter diffraction (EBSD) were used to analyze the creep deformation mechanisms. It is found

that during compressive creep, dislocations primarily generate on the lamellar a phase. With the increase of stress level,

the dislocation density on the lamellar o phase gradually increases, which results in more and more activated <a>

prismatic slip of the Ti6411 alloy, more and more activated <a> basal slip of the Ti52 alloy.
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Fig.1 Metallographs of different alloys: (a) Ti6411 alloy;
(b) Ti52 alloy
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Fig.2 Compressive creep curves and fitting curves of Ti6411 alloy at

different stress levels
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Table 1 Compressive creep properties of Ti6411 alloy at different

stress levels

. t
Stress level Stress/MPa Creep strain/% Steady creep

strain rate/s™!

0.8Rp0.2 689 0.017 —
0.9Ry0.2 786 0.037 6.14x10™"
1.0Ry0.2 873 0.093 3.07x10™°
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Fig.3 Compressive creep curves and fitting curves of Ti52 alloy at

different stress levels
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Table 2 Compressive creep properties of Ti52 alloy at different

stress levels

Stress level ~ Stress/MPa  Creep strain/% Steady creep

strain rate/s™

0.8Rp02 672 0.043 1.83x10™"°
0.9Rp02 756 0.116 3.06x10™°
1.0Ry0.2 840 0.356 1.22x107
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Table 3  Fitting parameters of creep model for Ti6411 and Ti52 alloys

Alloy Stress level Stress /MPa A a R’
0.8Rpo.2 698 0.005 81 0.135 0.245
Ti6411 0.9Rp0.2 786 0.017 45 0.135 0.395
1.0Rp0.2 873 0.045 80 0.135 0.921
0.8Rpo.2 672 0.018 08 0.170 0.784
Ti52 0.9Rp0.2 756 0.048 16 0.170 0.938
1.0Ry0.2 840 0.145 67 0.170 0.981
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Fig.4 TEM bright field images of Ti6411 (a—c) and Ti52 (d—f) alloys at different stress levels for 200 h:

(a, d) 0.8Rp0.; (b, €) 0.9Rp02; (¢, f) 1.0R02
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Fig.5 Schmid factor distribution maps of basal slip (a) and prismatic slip (b) of Ti6411 alloy under

different stress levels after holding for 200 h
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