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Experimental investigation of projectile penetrating high strength concrete
target with high- speed photography
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Abstract: Penetration process of projectile penetration high strength concrete target with different penetrating angles is captured in
the light gas gun by using the high-speed photography. And the motion feature of projectile affected by the penetrating angle and
penetrating velocity is analyzed. The result shows that projectile has a horizontal movement as the striking angle is 0 degree, while it
deflected after 150-200 ps as the striking angle of target more than 0 degree and the projectile in a lower penetration velocity around
200 m/s. There is a positive correlation between the level penetrating velocity, deflection angle and its time. The penetrating time of
projectile in horizontal movement and the spatter velocity decreased mainly affected by the decrease of penetrating velocity of
projectile at a certain penetrating angle. The influence of penetrating angle on spatter velocity and projectile horizontal penetration
time is relatively larger than that of the penetrating velocity of projectile. It is proved that the size of penetrating angle is important
and unavoidable in security protection fornications.
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Table 1 Mix proportion of concrete specimen

(kgm®)
K K b LK) K {25
550 137.5 575 1120 2.375 45
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Table 2 Parameters of the six penetration experiments

FYT/mm TRAL A2
WE /mm  /mm

it i
A= = o L
|u1§ ﬁ'fl 11#] /(m/s) ﬁ'/fé

/mm  /mm  /(°)
KK 1 600 590 0 224 243 35 24 59

W 584 600 0 216 213 22 31 53
R I 482~582 590 10 231 234 41 14 55
WY IV 429~536 600 10 213 201 41 1 52
WV 355~572 600 20 242 194 41 7 48

WAL VI 430~641 590 20 181 152 42 42
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Table 3 Measured results of level velocities of
projectile in penetration process

T AN AR IE 2l /K1 /(m/s)

/s I 11 il I\ % i
0 240 220 231 220 250 181
33 240 160 231 220 199 140
66 220 120 200 160 180 60
99 200 80 154 154 160 15
132 120 0 121 66 64

165 90 80 2

198 60
231 20
264 0

K3 W, SRR P AR AY) I LR AR A I
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Fig.5 Relation curves of projectile between penetration
speed and time
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Table 4 Measured results of deflection angles of projectile
in penetration process

T ANFRREE I mEE /()

Ius I il 1 v Vv VI
0 00 00 0.0 0.0 00 0.0
3300 00 0.0 0.0 00 0.0
66 00 0.0 0.0 0.0 00 0.0
99 00 00 0.0 0.0 00 0.0
132 00 00 0.0 0.0 00 0.0
165 0.0 0.0 0.0 00 27
198 0.0 3.0 1.0 14 102
231 0.0 6.8 27 15 118
264 79 5.5 20 121
297 113 6.4 59 162
330 13.6 192 60 244
363 65 390
396 7.0
429 7.8
462 8.7
495 12.3
528 184
561 225
594 26.6
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Fig.6 Relation curves of projectile between deflection
angles and penetrating time
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Fig.7 Relation curves between spatter velocity and
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