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In this paper, drop weight impact tests using projectiles with different nose shapes on GLARE 3 are
examined experimentally. GLARE targets are made of two aluminum sheets and six composite layers
by hand lay-up method. The composite layers are constructed using unidirectional E-glass fiber and
cy219 resin with adding hy5161 as a hardener. The projectiles are manufactured in flat, hemispherical
and conical 90’ nose shapes and hardened. The projectiles collide to targets with initial impact energies
of 40, 55 and 70 J. In this study, the effects of nose shape at the maximum impact force, the penetration,
the energy absorption, and damage zone are examined. The results show that conical projectile in all
three impact energies and hemispherical projectile at 55 and 70 J fully penetrate targets. Under impacts
of the flat projectile, a shear plug is formed on the upper face of targets and a plastic deformation is
created on the bottom face of targets in impact energies of 40 and 55 J. For hemispherical projectile at
40 J and for flat one at 70 J, the tensile stresses in the aluminum sheet located at the bottom face of
target result in longitudinal crack. Moreover, results show that the maximum and minimum contact
force and energy absorption occur in the projectile with flat and conical nose shapes, respectively.

S aS ansle Wl Slge ) gl 5 S S se S8 oolitul 5)ee dockio -1

—aid Ca5alS g - pariaagl] Yaana — Y ol b 5308 536 sl s

! GLARES (Glass Laminate Aluminum Reinforced Epoxy)
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Fig. 1 a few samples of GLARE 3
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Fig. 7 acceleration-time curve in hemispherical indenter without
filtration and with filtration
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Fig. 9 Force- time curve in flat, hemispherical and conical 90° projectile
in 40J impact
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the penetration of flat projectile in 40J impact
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Fig. 14 Bottom layer of aluminum tear n specimen No. 27 (flat
projectile), No. 10 (hemispherical projectile) and No. 37 (conical 90°
projectile) in 40J impact.

gad (S5 o aliy) 27 digai o eyl @Y (S Ol 14 S
400 w555 (55,31 55 Q0% ogoee yuo aili 1) 37 aigad 5 (55,5 oud yoo i) 10

7 olosb 17 0,55 1396 Mo i3 Suille wiie

Fig. 11 Target No.10: front side ieft) and back side (right) view under
the penetration of hemispherical projectile in 40J impact
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Fig. 12 Target No.37: front side (left) and back side (right) view under
the penetration of conical 90° projectile in 40J impact
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Fig. 13 Damage zone propagation on trget No.10 (hemispherical
projectile), No.27 (flat projectile) and No.37 (conical 90° projectile)
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Fig. 18 Target No.21: front side (right) and back side (left) view under
the penetration of conical 90° projectile in 55J impact
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Fig. 19 Damage zone propagation on targef No.33 (flat projectile),
No.15 (hemispherical projectile) and No.21 (conical 90° projectile)
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Fig. 15 Force- time curve in flat, hemispherical and conical 90°
projectile in 55J impact
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Fig. 16 Target No.33 front side (left) and back side (right) view under
the penetration of flat projectile in 55J impact
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Fig. 17 Target No.15: front side (Ieftj and back side (right) view under
the penetration of hemispherical projectile in 55J impact
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Fig. 22 Target No.17: front side (left) and back side (right) view under
the penetration of flat projectile in 70J impact
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Fig. 23 Target No.20: front side (left) and back side (right) view under
the penetration of hemispherical projectile in 70J impact
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Fig. 24 Target No.30: front side (left) and back side (right) view under
the penetration of conical projectile in 70J impact

L d._lLT)‘t' o,.aa o (le)) Cla g (o) 5l> sl :30 o)Lo..i': San 24 J&C)

700 45 5551 5 Sbs o aikes

7 olosb 17 0,55 1396 Mo i3 Suille wiie

Fig. 20 Bottom layer of aluminum 2024 tear on specimen No.33 (fla{t
projectile), No.15 (hemispherical projectile) and No.21 (conical 90°
projectile) in 55J impact.
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Fig. 21 Force-time curve in flat, hemispherical and conical 90°
projectile in 70 J impact
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Fig. 25 Damage zone propagation on target No.17 (flat projectile),
No.20 (hemispherical projectile) and No.30 (conical projectile)
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Fig. 26 Bottom IayeAr> of aluminum 2024 tear on specimen No.17 (flat
projectile), No.20 (hemispherical projectile) and No.30 (conical
projectile) in 70J impact.
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