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Table 1 Chemical composition of TC6, AT1425 and TC3 (w/%)
Material Al Cr Mo \Y% Fe Si Ti

TC6 6 1.5 2.5 - 0.5 0.3 Bal
TC3 5 - - 4 0.3 - Bal.
ATI425 4 - - 2.5 0.5 - Bal.
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Table 2 Heat treatment conditions used in the present study

No. Material Heat treatment
TC61 TC6 900 ‘C/2 h/AQ+580 C/5 h/AQ
TC62 TC6 Original supply state
TC3 TC3 Original supply state
A4251 ATI425 840 C/2 h/AQ+700 ‘C/5 h/AQ
A4252 ATI425 840 °C/2 h/AQ+500 “C/5 h/AQ
1 2 3 4 5 2 6
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1-Impact bar; 2-Strain gauge; 3-Input bar; 4-Sample;
5-Output bar; 6-Absorbing bar; 7-Damper; 8-Strain measuring
device; 9-Waveform storage device; 10-Data processing system
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Fig.1 Scheme of Hopkinson Bar
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Fig.2 Plastic deformation and fracture of five species at

3000 st strain rate
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Fig.3 True stress-strain (o-&) curves at 3000 s strain rate for
TC61, TC62, A4251, A4252, and TC3
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Table 3 Dynamic strength, plasticity, impact absorbed
energy and DOP for TC61, TC62, A4251, A4252,

and TC3
No. od/MPa el % EIMJ m? DOP/mm
TCe1 1942 15.0 289 4.07
TC62 1684 215 362 4.76
TC3 1655 17.8 293 6.27
A4251 1642 25.1 412 4.76
A4252 1765 215 379 4.42
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Fig.4 Damage situation of the front side and back side of

titanium ally targets
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Relationship between Dynamic Compressive Mechanical Properties
and Ballistic Performance of Titanium Armor Materials

Gao Ruihua®, Fan Qunbo', Wang Fuchi®, Zhang Yipeng®, Huo Lirui!, Pei Chuanhu?
(1. Beijing Institute of Technology, Beijing 100081, China)
(2. AVIC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Dynamic compression experiments have been conducted for TC6 titanium alloy, AT1425 titanium alloy and TC3 titanium alloy
by a split Hopkinson Bar process. These titanium alloys were prepared by different heat treatment processes, and the size of cylindrical
standard samples was @5 mm>5 mm. On the basis of the dynamic compression experiments, the dynamic strength, plasticity and impact
absorbed energy under the strain rate of 3000 s were obtained. Meanwhile, the ballistic performance test was carried out. The armor
targets were made up of a titanium panel and a A3 steel backplane. Therefore, the relationship between dynamic mechanical properties and
ballistic performance of titanium alloys can be revealed. The results show that the ballistic performance of titanium panel is closely related
to its dynamic strength and plasticity. Noticeably, the influence of dynamic strength on ballistic performance is more significant than that
of dynamic plasticity; the ballistic performance is mainly determined by dynamic strength. Meanwhile, the impact absorbed energy cannot
directly reflect ballistic performance of titanium alloy, and a large front crater and smaller plugging destroy can significantly improve the
ballistic performance of titanium panel.

Key words: titanium alloy; ballistic performance; dynamic strength; dynamic plasticity; impact absorbed energy
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