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Multi-hit experiments of steel-tube-confined concrete targets

JIANG Zhigang' , WAN Fan'? |, TAN Qinghua' , LIU Fei' , SONG Dianyi'
(1. College of Basic Education, National University of Defense Technology, Changsha 410072, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; To study the multi-hit performance of steel-tube-confined concrete, experiments of thick steel-tube-confined concrete targets

normally impacted by 12.7 mm armor piercing projectile were carried out, the damage modes and the depth of penetration were obtained, and the

formula for multi-hit depth of penetration was established. The results show that: steel-tube-confined concrete targets of 300 mm in thickness can

effectively resist armor piercing projectile for 3 times, and the penetration depth increment for the second and third impacts to their former impact

are less than 20% and 10% , respectively; the formula for multi-hit penetration depth is in good agreement with that of experiment. Results are

beneficial to the studies of anti-bullet structures and bursting layer structures of steel-tube-confined concrete.
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Fig.1 Schematic diagram for setups of penetration experiment
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Fig.2  Components of projectile
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Tab.1 Results of penetration test

iy TR /mm i AL Ad/ R/ HEAY B DL i

S/ BEJEE (m/s) mm mm DRI TR
Mi# 140/3.5 815.3/811.4 19.6/10.2 193.6/236.2 %2 KA ptEinkril
M2# 140/3.5 823.4/820.0/816.7 27.0/16.5/17.2 197.8/198.5/300 B2 R E3RTEF
M3# 114/4.5 /822, 7 4.0/10.2 204.7/243.8 Tt Totith
M4#  114/4.5 817.0/816.7 32.0/18.0 213.2/175.0 52 BT P
M5# 114/4.5 822.0/827.1/812.7 12.2/16.3/12.0 201.5/216.8/169.9 Jotifs Jositn
Mo# 114/3.5 817.0/826.8 21.2/12.5 225.3/262.8 T Tt
M7# 114/4.5 826.4/827.3 10.0/7.5 203.5/227.5 Tt Tt
M8#  114/4.5 825.6/826.4 11.3/10.4 154.1/237.5 W1 BT B
MO# 114/4.5 818.2/824.4/820.6 10.4/8.6/9.8 127.0/217.6/238.4 %51 kel Jositn
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(a) MI# 2 Kty (b) M2#25 2 R ZE 4L (c) MA#E 2 KA
(a) Bulge in second impact of M1# (b) Perforation in second impact of M2# () Perforation in second impact of M4#

(d) M8#55 1 K2 4L (e) MO#E 1 Keiifn () MIO#55 1 R %7 4L, 56 4 Kt
(d) Perforation in first impact of M8# (e) Bulge in first impact of MO# (f) Perforation in first impact and
bulge in forth impact of M10#
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Fig.3 Bulge and perforation on the lateral face of steel tube
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Fig.4 Damage at the front face after multi-hit
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Fig.5 Front and rear face of M9#
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Fig. 6 Profiles of ballistic trajectories for typical targets
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Tab.2 Valid data for depth of penetration

mm
R
G mAEMEeEEE ‘
FTlLE 2k FB3IK
M3# 204.7 243.8
Md# 213.2
M5# 201.5 216.8
M7# 203.5 227.5
114/4.5
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formula predictions and test data
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