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A Study on the ballistic performance and fracture mode of anodized
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ABSTRACT

The objective of this study is to determine fracture behaviors(penetration modes) and resistance to penetration during
ballistic impact of Al 5052-H34 alloy laminates and anodized Al 5052-H34 alloy laminates. Resistance to penetration
is determined by Vs ballistic limit, a statical velocity with 50% probability for complete penetration, test method.
Fracture behaviors and ballistic tolerance, described by penetration modes, are respectfully observed that result from
Vso test and Projectile Through Plates (PTP) test at velocities greater than Vso.

PTP tests were conducted with 0° obliquity at room temperature using 5.56mm ball projectile. Vso tests with 0°
obliquity at room temperature were conducted with projectiles that were able to achieve near or complete penetration
during PTP tests.

Surface Hardness, resistance to penetration, and penetration modes of Al 5052-H34 alloy laminates compared to those
of anodized Al 5052-H34 alloy laminates.
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Fig. 1 Definition of Protection Ballistic Limits(Vso)
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(b) radial fracture

(c) spal (d) plug

(f) back-up petalling

(g) fragmentation (h) ductile hole enlargement

Fig. 2 Typical Failure(Penetration) Modes of Impacted
Plates
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Table 1 Test Specimen

Thickn Total
SS
No. Material ( 171 el ) Ply thickness
mm/1 ply (mm)
1 Al 1052 0.5 50 25
2 | Al 5052 H34 0.5 50 25
3 | Al 5052 H34 1.0 25 25
4 | Al 5052 H34 25 1 25
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Table 2 Hardness of Test Specimen by Micro Vicker's
Hardness Tester

Thick

No.|  Material (m"‘;l";f;) Hardness(H.)
1 Al 1052 05 46

2 | Al 5052 H34 0.5 88

3 | Al 5052 H34 1.0 87

4| Al 5052 H34 25 79

Anodized
5 05 249
Al 5052 H34
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Fig. 4 Projectile Velocity(ms) Vs. Propellant Weight(g)
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Fig. 5 PTP Result of Al 1052 laminates
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Fig. 6 PTP Result of Al 5052-H34 (0.5t) laminates
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Fig. 7 PTP Result of Al 5052-H34 (1t) laminates
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Fig. 8 PTP Result of Al 5052-H34 (25t)
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Fig. 9 PTP Result of Anodized Al 5052-H34 (0.5t)
laminates
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Table. 3 Result Versus Vso Ballistic Limits test
(Protection Criteria).

Penetration
. Hardness
No.| Material p Viso("s) Mode
v) face | back
1 Al 1052 46 618 P P
2 | Al 5052-H34 88 784 P P
3 | Al 5052-H34 87 885 P P
4 | Al 5052-H34 79 942 P D
Anodized
5 249 {10000)%| P R
Al 5052 H34

P : Petalling, D Ductile Hole Enlargement, R : Radia! Fracture
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Fig. 10 Vso velocity Vs. Target Materials
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