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Research on Anti-bullet Property of Low Cost XRF001 Titanium Alloy
Wang Xingyun, Lei Wenguang, Yue Xu, Gao Wenzhu, Ji Hongjun, Yang Zheng, Zhao Xiaolong
(Xinjiang Xiangrun New Material Technology Co., Ltd., Hami 839000, China)

Abstract; The microstructure and properties of a new low-cost titanium alloy XRFOO1 for armor were studied, its anti-

bullet property was tested, and ballistic resistance mechanism was analyzed. The results show that XRFOO1 titanium

alloy has good matching strength, plasticity, hardness and impact properties, the anti-bullet property is equivalent to
that of ATI425-MOD titanium alloy and better than that of ATI425 titanium alloy. XRFO0O01 titanium alloy has different

structures and anti-bullet property after different heat treatments. The anti-bullet property of conventional annealing

state is better than that of double annealing state. The thin strip and layered structure can change the direction of

adiabatic shear band and the crack propagation path, consume more energy, helps to improve the anti-bullet property.
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Table 1 Heat treatment processes of XRF001 titanium alloy plate

No. Name Heat treatment process
650 C x1 h/AC
960 °C/1 h/AC +530 “C/6 h/AC

960 °C/1 h/WC +530 °C/6 h/AC

HT1 Conventional annealing
HT2 Double annealing

HT3 Solution + Aging
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Table 2 Chemical composition of ATI425 and ATI425-MOD

titanium alloy plates

Alloy Al AY Fe Cr (0]

ATI425
ATI425-MOD 4.5~5.5 1.0~2.0 1.0~2.0 0.5~1.5 0.2~0.3

3.5~4.5 2.0~3.0 1.2~1.8 — 0.2~0.3
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Fig. 1 Microstructures of titanium alloy plates after different heat treatments: (a) ATI425, conventional annealing; (b) ATI425-MOD,

conventional annealing; (c¢) XRF001, conventional annealing; (d) XRF001, double annealing
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Table 3 Mechanical properties of three titanium alloy plates

under different states

Alloy State R,/MPa  A/% KU,/] HBW/MPa

R 1115 16.0 29.0 3420
HT1 1110 18.5 28.0 3361

XRF001
HT2 1255 12.5 16.0 3793
HT3 1356 9.0 14.0 4028
R 1105 18.0 31.0 3185

ATI425
HT1 1089 17.5 26.8 3244
R 1123 18.0 30.0 3273

ATI425-MOD

HT1 1093 16.0 24.0 3273
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Table 4 Comparison of anti-bullet property of three different

titanium alloy plates

Alloy Thickness/mm Target test Damage rank

3 protected
ATI425 7.5 5
2 breakdown

ATI425-MOD 7.6 All protected 2

XRF001 7.5 All protected 2
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Fig. 2 Macrophotographs of XRFO0! titanium alloy target plates

under different annealing states after projectile impacted;

(a,b) conventional annealing; (c¢,d) double annealing
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Fig. 3 Test results of ballistic limit of conventional annealed

XRFO0O01 titanium alloy target plate
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Fig. 4 Morphology of adiabatic shear band at elastic point of
XRFO0O1 titanium alloy target plate
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