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Fig.1 Schematic diagram of multidirectional isothermal forging
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Table 1 Chemical composition of TA15 titanium alloy (/%)
Al Mo \Y Zr (¢} Fe Si Ti
678 1.70 231 2.00 0.11 0.04 0.017 Bal
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Fig.2 Dimensions of tensile samples
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Fig.3 Microstructures of TA15 alloy under different conditions: (a) initial, (b) 1 pass at 700 C, (c) 2 pass at 700 C, (d) 3 pass at 700 C,

(e) 3 pass at 800 ‘C, and (f) 3 pass at 900 C
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Fig.4 Average grain size and aspect ratio of TA15 alloy under

different conditions
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Fig.5 Distribution of misorientation angle of TA15 alloy under

different MDF pass at 700 C
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Fig.6 Phase content of TA15 alloy under different MDF

conditions
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Fig.7 True stress-true strain curves of TA15 alloy deformed under

different conditions at room temperature
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Table 2 Room-temperature mechanical properties of TA15
alloy under different conditions

Condition YS/MPa UTS/MPa EL/%
Initial 817 1030 14.3
MDF-1 pass-700 C 1079 1252 12.6
MDF-2 pass-700 ‘C 1110 1428 13.4
MDF-3 pass-700 ‘C 1158 1443 13.6
MDF-3 pass-800 C 1138 1192 14.4
MDF-3 pass-900 C 1094 1178 15.8
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Microstructure and Tensile Properties of Multi-Directional
Forging of TA1S5 Titanium Alloy

Xue Kemin, Guo Weiwei, Shi Yingbin, Ji Xiaohu, Gan Guogqiang, Li Ping
(Hefei University of Technology, Hefei 230009, China)

Abstract: TA1S alloy samples with different forging passes and deformation temperature were prepared by multidirectional forging
process. Using metallographic observation, EBSD, grain size statistics and qusai-static tensile test, the microstructure morphology, grain
size, phase content, misorientation angles and mechanical properties during deformation process were analyzed. The experimental results
show that a obviously-refined equiaxed structure of TA15 alloy is obatained after multidirectional forging at medium temperature of
700 C, and the ratio of high angle boundary increases with the increase of forging pass. Moreover, after 3 pass deformation the average
grain size of primary o phase can be refined to 6.0 um. Besides the deformation microstructure is a+f phase, o phase decrease while S
phase increases in content compared with initial microstructure. With the increasing of deformation temperature, the grain size increases at
800 and 900 °C, but is still smaller than that of initial sample. The tensile strength has been improved significantly after multidirectional
forging, correspondingly after 3 pass MDF at 700 °C, the tensile strength of the samples increases to 1443 MPa and the elongation is
13.6%, which is slightly lower than the as-received sample. After deformation at 900 °C and 3-pass forging, the tensile strength is 1178
MPa, the elongation increases to 15.8%. Finally, comprehensive properties of materials are remarkably improved.

Key words: TA15 titanium alloy; multidirectional forging (MDF); microstructure; tensile test

Corresponding author: Xue Kemin, Ph. D., Professor, School of Materials Science and Engineering, Hefei University of Technology, Hefei

230009, P. R. China, Tel: 0086-551-62901368, E-mail: xuekm0721@sina.com



