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Fig.1 Original microstructure of Ti,AINb alloy
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Table 1 Chemical composition of Ti;AINb alloy («/%)

Nb Al O N H Ti
42.21 9.36 0.10 0.02 0.01 Bal.
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Fig.2 Photos of the specimens before (a) and after (b~g) deformation: (b) 2500 s, (¢) 3500 s™", (d) 4500 s, () 5500 s™", (f) 6500 s™', and

(g) 7500 5™
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Fig.3 Stress-strain curve of Ti,AINb alloy under the quasi static

conditions
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Fig.4 Stress-strain curves of Ti,AINb alloy under high strain rate

conditions
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Fig.5 Relationship of yield stress and strain rate of Ti,AINb
alloy
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Fig.6 Variation of flow stress with strain rate under different strains
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Table 2  Strain rate sensitive parameters of Ti,AINb alloy

-1 O'D/ Ao/ A
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¢ MPa ¢S MPa  MPa
2500 1126 235 0.6
3500 1144 253 0.8
4500 1156 265 0.3
006 81 5500 1176 285 032 17
6500 1188 297 033
7500 1215 324 0.36
2500 1133 228 025
3500 1165 260 0.29
4500 1176 271 030
008 905 5500 1203 298 033 2%
6500 1216 311 034
7500 1231 326 0.36
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3500 1172 256 0.28
4500 1193 277 03
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Fig.7 Data fitting of strain rate sensitive parameters for Ti,AINb

alloy
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Fig.8 Adiabatic temperature rise of Ti,AINb alloy under high

strain rate conditions
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Fig.9 Microstructures of Ti,AINb alloy under high strain rate conditions: (a) 4500 s, (b) 5500 s™, (¢) 6500 s™', and (d) 7500 5™
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Flow Stress Characteristics and Constitutive Relation of Ti,AINb Alloy
Under High Strain Rate

Han Guoqiang', Xie Lansheng', Chen Minghe', Si Songshe”, Wu Ronghua'
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
(2. AECC Xi’an Aero-engine LTD, Xi’an 710021, China)

'1, and the

Abstract: The impact tests were carried out using the split Hopkinson pressure bar (SHPB) under a strain rate of 10°~10* s
quasi-static tensile tests were performed on an electronic universal testing machine to investigate the dynamic compression behavior of
Ti,AIND alloy. Microstructures of the specimens after compression were observed and analyzed. The results indicate that the Ti,AIND alloy
has enhanced strain rate, plasticizing effect and softening action of adiabatic temperature rise. The flow stress is sensitive to the strain rate
within a strain rate range of 2500~7500 s'. Adiabatic shear bands with a loading direction of 45° were observed in specimens with strain
rates of 5500, 6500, 7500 s'. The Johnson-Cook equation was used to evaluate the related material constants in order to predict the
stress-strain curves. Compared with the experimental results, the predicted stress-strain behavior matches well with that measured

experimentally in the current SHPB experiments.

Key words: TiAINbD alloy; high strain rate; flow stress; Johnson-Cook constitutive model
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