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Table 1  Chemical composition of Ti-5553 alloy (ω/%) 

Al Mo V Cr Fe Ti 

5.0 5.0 5.0 3 1 Bal. 
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Table 2  Heat treatment and microstructures of Ti-5553 alloy 

Sample Heat treatment procedure Microstructure 

R1 870 �/2 h/AC β phase 
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Fig.1  Optical microstructure of Ti-5553 alloy after heat 

treatment 
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Fig.2  Microstructures of Ti-5553 alloy impacted by flyer plates under velocities of 380 m/s (a), 430 m/s (b), 480 m/s (c), and 560 m/s (d) 
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Fig.3  TEM images of Ti-5553 alloy impacted by flyer plate with the velocity of 430 m/s, including bright-field images (a, b), dark-field 

image (c), SAED patterns of α″-phase coming from P

1

 (d), SAED patterns of β-phase (e), and α″-phase coming from P
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 (f) 
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Fig.4  TEM image of Ti-5553 alloy impacted by flyer plate under 

velocity of 560 m/s, including bright-field image of tiny 

twins with corresponding SAED patterns (a) and the amp- 

lified image (b) 
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� 5  3¦§¥ XRD�¨ ©ª]f 

Fig.5  XRD patterns of three samples impacted by flyer plates 

with different velocities 
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Fig.6  Measurement process of α″ wires 
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Table 3  Calculating values of L  and L

A

 

v/m·s
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 380 430 480 560 

L /mm 13.62 15.01 15.33 18.31 

L
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/mm·mm
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 39.18 43.19 44.10 52.65 
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Fig.7  Value of L

A 

varied with impact velocity 
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Abstract: The deformation behavior of near-β Ti-5553 alloy under the impact of light gas gun has been studied by optical microscopy 

(OM) combined with quantitative metallographic analysis, transmission electron microscope (TEM) and X-ray Diffraction (XRD). The 

results demonstrate that Ti-5553 alloy deforms via dislocation slipping, deformation twinning and stress-induced martensite (SIM) phase 

transformation. Meanwhile, the amount of SIM is influenced by the velocity of flyer plates by which Ti-5553 alloy is impacted. The 

amount of SIM increases obviously as the impact velocity increases. Particularly, when the velocity increases from 380 m/s to 560 m/s, the 

length of the SIM wire per unit area (L

A

) increases from 39.18 mm/mm

2

 to 52.65 mm/mm

2

. 

Key words: titanium alloy; light gas gun; deformation; stress-induced martensite; quantitative metallography 
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