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Table 1  Chemical composition of TA15 alloy (mass

fraction, %)

Al Mo A% Zr Si Ti

55-70 0.5-2.0 0.8-25 1525 0.15 Bal.
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Fig. 1 Microstructures of TA15 alloy before and after thermo-

mechanical treatment: (a) Initial microstructure; (b) Fined

microstructure
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Flow stress—strain curves during high efficient

superplastic deformation
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Fig. 4 Effect of deformation temperature on superplasticity of
TA15 alloy: (a) Curve of elongation versus temperature;

(b) Deformed specimens
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Fig. 5 Effect of deformation processing parameters on m

value
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Table 2 Maximum m value at different deformation

temperature

Temperature/C 780 800 850 900 950

Maximum m value  0.41 0.44 0.5 0.62 0.49
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Fig. 6 Micrographs of TA15 alloy after superplastic deformation at temperatures of 780, 800, 850, 900 and 950 C: (a), (¢), (¢), (),
() Grip part; (b), (d), (), (h), (j) Fracture part
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Fig. 7 TEM images of TA15 alloy before and after high efficient superplastic deformation: (a) Initial microstructure; (b) Deformed
microstructure at 900 C
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Fig. 8 Curves of strain rate versus time during deformation at 900

‘C: (a) m value high efficient SPD; (b) Maximum m value
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Table 3 Superplastic deformation efficiency of maximum m value'®? and m value high efficient methods

Maximum =z value method m value high efficient method

Temperature/ Def 1
P Elongation/ Time/ € <')r1T1a ron Elongation/ Time/ Deformation efficiency
C efficiency/
% min (min) % min (%min™)
G-
780 860 106. 7 8. 06 800 40. 1 19. 95
800 1122 129.3 8. 68 1000 45.3 22.08
850 1433 140. 9 10. 17 1040 46. 8 22.22
900 1922 174 11. 05 1287 54.5 23.67
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High efficient superplastic deformation of
TA1S alloy based on m value

SUN Qian-jiang, WANG Gao-chao

(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The high efficient superplastic deformation experiments of TA15 alloy based on m value were performed on
the tensile testing machine. The superplastic properties and microstructure were studied. The results indicate that TA15
alloy exhibits excellent superplasticity at temperatures of 780—950 °C. The superplasticity is the best at 900 C. The m
value is 0.62 and the maximum elongation is 1287%. With temperature increases, the superplasticity decreases and the
elongation is only 567% at 950 “C. The microstructure analysis shows that the equiaxed grains are kept during
deformation. The grains merge and grow up due to increasing temperature. The volume fraction of primary « phase
decreases greatly because o — f phase transformation occurs at 950 C. Compared with the method of maximum m
value, not only the excellent superplasticity of TA15 alloy is obtained by the high efficient superplastic deformation, but
also the deformation efficiency is enhanced obviously.

Key words: TA15 alloy; superplasticity; m value; microstructure
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