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Abstract ;: The anti-penetration properties of Al-Ti micro-laminated material with different structures was analyzed
by numerical simulation based on the LS-DYNA software. The effects of Ti volume fraction in micro-laminated
structure and laminated structure on anti-penetration performance were investigated. The anti-penetration per-
formance of Al-Ti micro-laminated composite target with different back plate materials and surface density was
analyzed. The results indicate that when the volume fraction of Ti is 27.7% , the anti-penetration performance is
desirable. When the initial velocity is 808 m/s, the limit thickness of $7.62 mm bullet penetrating the laminate
material is 12 mm. When the initial velocity is 818 m/s or 488 m/s, the limit thickness of ¢12.7 mm bullet pene-
trating the laminate material is 18 mm or 11 mm, respectively. The anti-penetration performance of Ti/Al; Ti mi-
cro-laminated composite target with positive gradient distribution of toughness layer is better than that with re-
verse gradient distribution or uniform distribution. When the thickness ratio of target plate to Q235 steel back
plate is 2 + 1, the anti-penetration performance is satisfied, and the compound target composed of Al-Ti micro-
laminated material and AZ31 magnesium alloy exhibits desirable anti-penetration performance.
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Tab.2 Constitutive model parameters of titanium and tungsten
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Fig.3 Comparison of simulation and experimental results
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Tab.3 Geometric model parameters of the laminated composites
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Fig.4 Finite element model of bullet penetrating

laminated composites
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Tab.4 Geometric parameters of bullet penetrating target

p— (Zjﬁsrﬁg fFEVfiiinJiJE/ R ﬁwgiﬁf/
14 32 13.28
53 50 13 32 13.44
¢7§-5¢;;¥m 808 12 30 13.57
N 11 31 FiE
20 16 18.20
19 45 18.72
51 5% 818 18 45 20.13
$12.7 mm 17 1 ki
i 12 26 10.84
488 11 27 12.32
10 27 s
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Tab.5 Thickness of target plate and back plate with

different thickness ratio

JEEBE L AR/ mm R/ mm FIAHPE/(m » s™1)
41 8 2 184
31 7.3 2.3 165
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Tab.6 Back plate parameters of different materials
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Q235 5 5.10 7.83 40.0

2024 A4 5 14.44 2.77 40.0

AZ3l A4 5 22.22 1.80 40.0
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Variation curves of residual velocity of bullet

with penetrating velocity
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Fig.14 Effect of back plate density on ballistic limit velocity
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