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A Study on the fracture behavior of surface hardening treated aluminum alloy
under the high velocity impact

Se-Won Sohn(Mech. Eng. Dept., Kon-Kuk Univ.), Hee-Jae Kim(Ordnance Eng. Dept. KMA}, Do-Yean
Hwang(Mech. Design. Dept., Kon-Kuk Univ.), Sung-Hee Hong(Mech. Design. Dept., Kon-Kuk Univ.)

ABSTRACT

In order to investigate the fracture behaviors(penetration modes) and the resistance to penetration during ballistic
impact of cold-ralled Al 5052 H34 alloy laminates, anodized Al 5052 H34 alloy laminates, and anodized Al 5052
H34 alloy afier cold-rolting, bailistic testing was conducted. [n gengral, superfor amior maierial is brittle materials
which have a high hardness, Ballistic resistance of thesc materials was measured by proteclion ballistic Hmit(Vss),
a stalical velocity with 50% probability for incompleiz penetration.

Fracture behaviors and ballistic tolerance, described by penctration modes, are observed respectfully, resulting
from Vsp test and Projectile Through Plaies (PTP) test at velocities grealer than Vi,

PTP (esis were conducted with 0° obhquity at reom temperature usmg 5 56mm ball projectile. Vsp tests with 0°
obliquity at room temperature were also conducted with projectiles thal were able to achicve near or complete
penetration during PTP tests.

Surface Hardncss, resistance l¢ penetration, and penetration modes of Al 5052 H34 alloy laminates compared to
those of cold~rolled Al 5052 H34 alloy laminates and anodized Al 5052 H34 alloy laminates and anodized Al

5052 H34 alloy after coldwrolling.
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Table 1 Chemical composrien of Al 5052 H3< alloy

Composition | $1 | Fe | Cu |Mn Mg, Cr | Zn | Al
Wit £.25(0.40|0.10{0.10|2.80 | 0.35 {010 | bal.
i
Table 2 Tesl Specimen
Tolal
Na. Matenal Thickness Ply | thickness
1 | Rollad Al alloy 0.5 13 7.3
2 | Rolled Al alloy 0.5 20 10.0
31 | Rolled Al alloy 0.5 25 125
4 | Aupdized Al alloy 0.3 5 7.5
5 | Anodized Al aloy 0.3 20 10.0
6 | Anodzed Al aloy 03 25 | 125
Anodized(25um) '
7 | Al alloy after 025 o 7.3
cold-relling
Anodized(25mm)
& | Al alloy afler 0.25 40 100
cola-rolling
Anodized(25 ym)
9 | Al alloy after 025 50 12.5
cold-rolling
o Anodized(50zm)
10 | Al alloy afier 025 30 7.5
cald-roliing
Anodized(50 um)
11 | Al alloy after 025 40 10.0
|| cold-rolling
Anodized(50um)
12 | Al alloy after 025 50 12.5
cold-rolling
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Table 3 Hardness of Test Specimen by Micro Vicker's
Hardness Tester

. Thickness | Surface Hardness
M™o. Material (mm1 ply) (H,, 30g)
1 | Rolled Al alloy 0.5 91.34
2 | Anodized Al alloy 0.5 440.65
Anodized(25¢m)
3 | Al alloy after .23 260.39
cold-rolling
Anodized(50zm)
4 | Al alloy after 0.25 436.83
cold-rolling ! |
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Fig. 5. Projeclile Velocity(™4s) Vs Propellant Weight(g)
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Table. 4 Ballistic, Test Results of Test Specimen
(Protection Criteria).

‘ Hardness Penetration
No. Material Vio{™5) Mode
(Fh} face | back
1 | Rolled Al alloy | 9123 458 P P
2 | Rolled Al alloy | 91.44 521 i P
3 | Ralled Al alloy 91.25 554 r
4 | Avodized Allalloy | 43210 | 454 P [P D
5 | Aoodized Allloy | 43935 | 532 P [P.D
6 | Anodized Al [alloy | 430.50 384 P P. D
Anodized(23.m) “
7 | Al alloy after 260.90 300 P R
co]d-mﬁ]ng|
Anodized(23m)
8 | Al alloy after 269,15 422 P R
cold-rollin,
Anodized(25,m)
9 | Al alloy after 256.06 532 P R
cold-roll mg‘
Anodized(5Gm)
10| Al alloy after 440.45 338 P od
cold-rolling
Anodized(50um)
11| Al alloy after 438.50 459 P R
cold-rolling
Anodized(50.m)
12| Al alloy after 431.60 359 P R
cold-rolling

P : Petalling, D Ductile Hole Enlargement, R : Radial Fracture
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