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A Study on the fracture behavior of surface treated Al 5083-H131 alloy under the
high velocity impact

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

ABSTRACT

In order to investigate the effect of surface treatment(Anodizing) and rolling in Al 5083-H131 alloy, ballistic
testing was conducted. Ballistic resistance of these materials was measured by protection ballistic limit(Vso), a
statical velocity with 50% probability for incomplete penetration.

Fracture behaviors and ballistic tolerance, described by penetration modes, are observed respectfully, resulting
from Vs test and Projectile Through Plates (PTP) test at velocities greater than Vs.

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

Resistance to penetration, and penetration modes of Al 5052-H34 alloy, compared to those of Al 5083-HI31
alloy.
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Table 1 Rate of casualties by fragment velocity

Fragment velocity Rate of
(m/s) (ft/sec) casualty(‘+-3{%)
50~380 164 ~1,247 50%
50~450 164~1,476 75%
50~530 164~1,739 90%
50~620 164~2.034 92%
50~1760 164 ~2.,493 95%
50~ &g 164~ 5-g 100%
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Fig. 1 Definition of Protection Ballistic Limits(Vso)
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Table 2 Chemical composition of Al 5052-H34 alloy &
Al 5083-H131! alloy

Camposition | Si [ Fe|CujMn|Mg| Cr (Zn | Ti | Al

Al 5052-H34
025{040(0.10| 0.10 | 280| 035 [0.10] - |
W%
Al 5083-H131 04| 4 [005
% 04 1040 0.10 10| ~49] ~025 025|015} bd.
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Table 3 Mechanical property of A}l 5052-H34 alloy &
Al 5083-H131 alloy

Material Tensile | Yield | Young's £l y
atera Strength | Strength | Modulus | 20O

Aloy) 1 vy | ovpay Gpay | P

Al 5052-H34 260 180 69.58 10

Al 5083-H131 300 190 70.3 16

Table 4 Test Specimen

I Thi . Total
No. Material Thickness Ply |thickness
(mm/iply) (o)
S
1 15 7.5
2 Al alloy 0.5 20 10.0
3 25 12.5
4 15 75
5 Al Anodized Al alay 0.5 20 10.0
6 052 25 125
A
7 5 15 7.5
1 -H34
8 Rolled Al alloy 0.5 20 10.0
9 25 12.5
9 .
10 Anodized 15 7.5 )
11 A) alloy after 0.5 20 10.0
-roili —
12 cold-rolling 25 125
13 15 7.5
14 Rolled Al alloy 0.5 20 10.0
15 25 12.5
5 7.
{16 Anodized : >
17 Al Al alloy after 0.5 JO 10.0
1_8 - cold-rolling 75 125
19 £f3 7 7
1 -HI131
20 Rolled Al alloy 1.0 10 10.0
21 )‘ 13 13.0
22 . 7 7
Anodized
23 Al alloy after 1.0 10 1100
>4 cold-rolling 13 IL 13.0
3.2 3% A AME
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Fig. 2 Experimental Setup for High Velocity Impact Test
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Fig. 3. Projectile Velocity("s) Vs. Propeliant Weight(g)
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Table. 5 Ballistic Test Results of Al 5052-H34 alloy
(Protection Criteria).

No Material Total Ply Vso
' (Condition) | (0.5mm/Ply) (m/s)
15 388.8
' | (Rx. A% -
25 481.5
15 4488
Rolled Al
2 | alloy 20 511.1
(Ro, Ax) ]
25 529.8
15 444.6
3 mﬁ dloyl o 5206
25 571.8
Anodized 15 436.2
i)
Al alloy after .
4 codrolng 20 4721
Ro,
0 80 %5 545.6

* Rx, Ax : No rolled, No anodized
Ro, Ax : Rolled, No anodized
Rx, Ao : No rolled, Anodized
Ro, Ao : Rolled, Anodized

Table. 6 Ballistic Test Results of Al 5083-H131 alloy
(Protection Criteria).

Material T;?]t; l Vso ]]())]t; l Vso
No. it (0.5mm (1.0mm
(Condition) TPly) (m/s) /Ply) (m/s)
15 | 3841 7 405.1
Rolled Al
1 | alloy 20 486.0 10 487.2
(Ro, Ax) )
25 5014 13 550.2
: llilzed . 15 448.0 / 461.5
Al alloy after
2 cold-rolling 20 508.7 10 539.3
(Ro. Ao} | o5 |5785| 13 |6245
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