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ABSTRACT

The armor composite material targets such as aramid FRMLs with different type and ply number of face material and
different type of back-up material, were studied to determine ballistic impact resistance and dynamic failure behavior
during ballistic impact. Ballistic impact resistance is determined by Vso ballistic limit, a statical velocity with 50%
probability for complete penetration, test method. Also dynamic failure behaviors are respectfully observed that result
from Vs tests. Vso tests with 0° obliquity at room temperature were conducted with projectiles that were able to
achieve near or complete penetration during high velocity impact tests.

As a result, ballistic impact resistance of anodized Al 5052-H34 alloy(2 ply) is better than that of anodized Al
5052-H34 alloy(1 ply), but Titanium alloy showed the similar ballistic impact resistance. In the face material, ballistic
impact resistance of titanium alloy is better than that of anodized Al 5052-H34 alloy. In the back-up material,
ballistic impact resistance of T750 type aramid fiber is better than that of CT709 type aramid fiber.
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Fig. 1 Penetration mode by criteria of the army, navy
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Fig. 3 Deformation of impacted fiber filament under
the different impact velocity
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Table 1 Test Specimen

Total
. Ply .
No. Material thickness
(ply/ply)
(mm)

Anodized Al 5052-H34
1 alloy(0.5t)/Aramid fiber 1/38 10
reinforced composite(CT709)

Anodized Al 5052-H34
2 alloy(0.5t)/Aramid fiber 2/32 9
reinforced composite(CT709)

Titanium alloy(0.5t)
3 /Aramid fiber reinforced 1/32 9
composite(CT709)

Titanium alloy(0.5t)
4 /Aramid fiber reinforced 2/26 8
composite(CT709)

Anodized Al 5052-H34
5 alloy(0.5t)/Aramid fiber 2/14 9
reinforced composite(T750)

Titanium alloy(0.5t)
6 /Aramid fiber reinforced 2/8 5
composite(T750)

3.2 IRFAHANE

£ AT = Fig. 5% e FAE AH43EHo
5.56mm ballghe] T&FHA| olglvie M &743 &

A30e) w545 FAREAFE 2AseH,
{ ‘ BALLISTIC HIGH SPEED
-~ | FrinG controL ANALYZER CAVERA
{VELOCITY) CONTROLLER
CANERA
""""" TUGHT 1° LIGHT 2
N o [~

TEST BARREL

TEST GUN
SYSTEM

Fig. 5 Schematics of experimental device setup for
FRMLs in this study
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Fig. 6 The effect of the Anodized Al 5052-H34 alloy
ply number on the ballistic limit of FRMLS
with same total weight(900g)
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Fig. 7 The effect of the Titanium alloy ply number on
the ballistic limit of FRMLS with same total
weight(900g)
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Fig. 8 The effect of the face material type on the
ballistic limit of FRMLS with same total
weight(900g)
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Fig. 9 The effect of the back-up material type on the
ballistic limit of FRMLS with same total
weight(900g).
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(a) front
Fig. 10 The failed Titanium alloy/T750 after high
velocity impact test.

(b) back
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(a) (b)
Fig. 11 The dynamic failure behavior on test material
after high velocity impact.
(a) test material before high velocity impact.
(b) test material after high velocity impact.
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Fig. 12 The result of Vso Ballistic Limits test on test
material(Protection Criteria)
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Fig. 13 The result of Damage size on test material.
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