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Abstract: Superplastic deformation tests of TC4-DT alloy were performed with a superplastic tensile
testing machine CMT4104. The constant strain rate method and the strain rate circulation method

“!and the tempera-

were used. In the constant strain rate test, the strain rate was fixed at 3. 3X10 *s
ture was fixed at 870°C; in the strain rate circulation test, the strain rates were tuned from
3.3X10 s ' t03.3X10 s ! and the temperature was from 850°C to 890°C respectively. The results
show that dynamic recovery and dynamic recrystallization occur during the superplastic deformation
and the dynamic recrystallization kinetics behavior can be described by Avrami equation. The experi-
mental results of the strain rate circulation method were used to establish the constitutive relationship

of the TC4-DT alloy. Regression analysis was carried out with the 1stopt software and a precise con-
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stitutive equation for superplastic deformation of the TC4-DT alloy is obtained.
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Fig. 1 The superplastic tensile sample

dimension of TC4-DT alloy
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Fig. 2 Stress-strain curve of the constant strain rate method
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Table 1  The values of 8, n; and « at different temperatures

T/°C 3 n «/MPa~!  gu/MPa !
850 0.02715 1. 58373 0.017143
870 0.02790  1.45858  0.019128 0.019570
890 0.03311  1.47550  0.022440
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Table 2 The values of n , £ and InA at different temperatures

T/C n Intercept k InA
850 1.10 —8.170 —8.150
870 1.07 —7.987 —7.965
1. 86
890 1.16 —7.810 —7.790
Average 1.11 — —7.970
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Fig. 4 The scatter diagram of calculated

stress and experimental stress
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Fig.5 The experimental data fitting graphs (a) X-Y scatter plot; (b)double figure
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experimental stress after correction
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