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Abstract The test of rod impact on TC4 titanium alloy plate with a thickness of 10 mm was carried out on a light gas gun,
in order to study the damage behavior and the effect of projectile head shape on the anti-penetration performance of the target
plate. The ballistic limit velocities of target plates were obtained under various impact conditions. The damage characteristics and
mechanism of target plate were analyzed by microscopic observation. The results show that the failure modes of TC4 plates are
different when impacted by blunt-nose projectile and ogival-nose projectiles, and the anti-penetration capability of target to ogival-
nose projectile is better than that of bunt-nose projectile. After impacted by ogival-nose projectile, the front perforated and the
back peeled off of targets were observed, as well as the shape of the back perforation is approximately conical. However, the
damage of the target plate is shear plug type, accompanied by the neat edge and smooth inner wall of the impact hole. In
addition, the adiabatic shear bands were observed by scanning electron microscope when the blunt-nosed projectile penetrated the
target plate.
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Fig.1 Uniaxial tensile stress-strain curve and the fracture
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Fig.2  Schematic of impact exerimental setup
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Fig.3 Perforation of TC4 Titanium alloy plates by two

kinds of projectiles
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Fig.4 Residual-initial velocity curves for TC4 Titanium

alloy plates impacted by blunt and ogival projectiles
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Tab.1 Ballistic test results

FOYTI. = —
Pmiﬁf’i‘ape ﬁf m,/g m, /g &/mm  Vi/(m/s) V./(m/s)  S/mm®  S,/mm? Rﬁiﬁks
BI 49.9 5.1 12.65 302.9 176.0 184.9 171.6 % Through
B2 49.9 3.1 12. 65 288.5 187.2 172.9 156.2 % Through
B3 49.9 3.9 12. 66 265.6 140.7 167.7 163. 8 % Through
B4 50. 0 3.2 12. 66 257.9 159.5 163.5 158.5 ZF Through
3k B5 50.0 5.1 12.65 251. 1 128.5 167.7 156.2 % Through
Blunt B6 49.9 5.2 12. 65 250.5 112.5 170. 3 161.3 % Through
B7 50.0 4.7 12. 63 235.4 93.6 169.0 161.3 %% Through
B8 49.9 3.8 12. 64 235.3 98.3 176. 8 172.9 %% Through
B9 50. 0 5.1 12. 66 221.1 119.2 162.5 158. 8 % Through
B10 49.9 0.0 12. 64 169. 3 0.0 158.8 225.0 % Non-through
01 50. 1 3.3 12. 64 293.7 87.0 239.7 359. 1 %% Through
02 50. 1 5.4 12.62 284.3 93.0 178.0 396.0 % Through
03 50. 0 3.9 12. 65 283.7 79.0 196.0 427.5 % Through
B 04 49.9 9.1 12. 62 268.7 0.0 182.2 663. 8 i A Embedded
Ogival 05 50. 1 1.1 12. 64 259.9 0.0 224.0 360.0 #* A Embedded
06 50. 1 — 12. 62 257.3 0.0 216.0 246.3 32 (K %) Plug( Non-through)
07 50. 1 3.3 12. 64 242.2 0.0 175.0 306. 0 JZ i Rebounded

Petalling

(@
P 5 SFSkBOM R SR 15 SEARAR U 31
Fig.5 Damage morphology of TC4 targets after

impact by blunt and ogival projectiles
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Fig.6  The projectile-hole section and plug of a

typical target impacted by blunt projectile
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