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The Characteristics of Creep for Two-Phase Ti-6Al-4V alloy

Yong-Gwon Park, Jae-Ha Choi, Myeong-Yong Wey
Department of Materials Engineering, Chungbuk National University, Cheongju, 361-763, Korea

Abstract The steady-static creep behaviors of Ti-6Al4V alloy, using the constant stress creep tester, were investi-
gated over the temperature range of 510~550°C(0.42~0.44Tm) and the stress range of 200~275 MPa(20.41~28.06
kg/mm?). The stress exponents(n) for the static creep deformation of this alloy were 9.85, 9.35, 9.24 and 8.85 at the
temperature of 510, 525, 535 and 550°C, respectively. The stress exponent(n) decreased with increasing the temper-
ature and became close to about 5. The apparent activation energies(Q) for the static creep deformation were 254.4,
241.8, 234.4 and 221.9 kdimole for the stress of 200, 225, 250 and 275MPa, respectively. The activation energy(Q)
decreased with increasing the stress. From the above results, it can be concluded that the static creep deformation
for Ti-6Al4V alloy was controlled by the dislocation climb over the ranges of the experimental conditions. Larson-Miller
Parameter(P) for the crept specimens of Ti-8Al-V alloy under the static creep conditions was obtained as P=(T+460)

(log t+21). The failure plane observed by SEM showed up dimple phenomenon at all range.
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Fig. 1. Dimension of tensile creep specimen.
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Table 1. Chemical composition of Ti-6A1-4V specimen.
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(a) Optical Microstrycture

(b) TEM
Fig. 2. Microstructure of the specimen.
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Table 2. Experimental creep data.
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Temperature (°C) Stress (MPa) Creep rate (hr') Rupture time (hr)
200 2.40 x 10
225 7.99 x 10° -
510
250 2.26 x 10 210
275 5.34 x 10°® 105
200 6.05 x 10® -
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525 -
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275 11.81 x 10°® 57.2
200 8.29 x 10 152.6
225 2.61 x 10 80
535
250 7.22 x 10° 335
275 15.35x 10° 218
200 1.53 x 10° 71.8
295 4.66 % 10°® 27
550
250 12.82 x 10°® 15.2
275 26.23 % 10° 11.2
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Fig. 3. Dependence of steady-state creep rate on applied
stress.
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Fig. 4. Relationship between steady state creep rate and
reciprocal temperature.
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Fig. 5. Stress-rupture time vs. reciprocal temperature at
various stresses plotted according to Table 2.
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Fig. 6. TEM and SEM microstructure of crept specimens,
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