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Fig. 2 The calculationalresult of penetration depth
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Tab. 2 Parameters of projectile material
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Fig. 3 The velocity histories of projectiles Fig. 4 Schematic of projectile on penetrating

in penetrating concrete target
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Fig.7 The velocity measuring system of meshs
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Fig.8 The schematic diagrams of experimental layout

4 KIWEERKSH

4.1 EBIREIRE R ST

AT T 2 K OIS O 5 1020m/s A 1195m/s. i 5o 1 A1 23 . SRR S AR Y
RAEOLANE 9 (10 o . 2. 3m JRERBE A S AR B SRR S T TR T B B S AR AN 2 0 4R 1 5
o S AR IE T B 1 O TR AR AR O S0 XS T A T ARG 7 AR R B AR 1] 2R, ZREUSOK 7 L i 2 R AR A
G fHRUN A A — R TR Y AR RN . SCUS 1 T SR X AR A A L $E AR T T 5 S T O B R
FLEZS N IEAE g7 . S0 2 # SLAE T 22 T 77t BUAA Ul WA 4R 0 aod A o 3l o 26 B e . X EL S 1%
A2 2 AT A TR A R R B

(@) IET (b) 71 o © Wil
K9 SEe 1 FEARB IR O
Fig. 9 The breakage of experiment 1#
4.2 BEEHTRS W
RIS AR S B 11 R B 11 i BB R 500 o S8 AT VS 18 A 28 L AR
F 45 B S 00 50 ) Sk BB A5 A AR ST AT L 2RI L BRI 0 AR R Uk 0N L B e BRAIG L SR AR AR R



5 4 3 LT AR R LA R S £ A A7 TR OB - S S A 577

(a) 1E 1M (b) 7 1M1 (c) Ml

K10 S 2 & FEAR IR Ol
Fig. 10 The breakage of experiment 2 #

Y SR /AN o 3% A2 P AR YD A v S5 5 A7 TR R e B = ] o KA o I Bl A AR e/ ORI R 4 o
JIPEC, AT A o B A e TR o AR IR A 95 R R U R i I R R A XA R )
PR B Jet A5 B PR S AR S L A ol PR 4 0L 0 K e TR A B 1 R SR i A AR el / BIORL AR T [R]I
PRFL 2 [A] (Y BEAGE G S MU BE 45l . X LSRG 1 2 2 # TR Bl SR A 8 O SRR AR R R
ik / SEIORH AR B

F T A S5 A A 1 0 P S o i S A B R AR A SR AR D) S R b R A R i e L RS R Y
VER T 5t By By 25 il (W 2R 5 2 i A2 84 1) ok 38 2 W R HE o o X e A R H R 0 ST A7 AT L
Wi, S 2 5 ST AR W0 B bk A T A W 0 R e L e T 1T Ch) T 9B AR 2 S R A S
AN L e B A R R K AR AR

S 1 HF AR WAL A WL A A ZE R BT 1020m /s R B AR FLAY B I EOR . SLER R 2 H
R P P R B v o Sk R T B B X R 2 R SR R RO L DA S AT v AR A o R L 4R AR T
FEAERR R D A 25 S5 K R 32 AR I B R A 52 0 DRI T A D 26 5 2 5 AR BT TR 1 20K .

(a) | (b)

B 11 RAETS A B
Fig. 11  The photo of projectiles after the penetration experiment

4.3 EEEHEENDN

DB B, 920 1 # KSR 2. 3m AR BE 15 AR SR PR LY 0. 1m, BRI AR
2.4m, S 2 £ FRSES 2. 3m AN TR EE AT 0. Sm PRGBS P9 9 R B, 5 B A R
2% 2. Sm AR BE T HEAUS A Ak SR BT RE Ty N R IR BEZY 2. 8m, SE5G TR ZE HR S WK 12
I

YOUNG J7 iR 4R 5 S 45 R HEAR — 2L, 3] YOUNG R RS R A G S EZME. 2
;AR 0N AN TR 8, i YOUNG J5 B A7 40 et 5., s i LA 45 bR gl i i RSF iy 1/3~
1/450F 0 e bR TR A S8 K R AR R SEIG SR 2.3 A5 LT RO R 100kg, R A YOUNG 5 #2118
FRRW C40 WMATTREE R RE ) . THEZIRE 13 PR, 76 1020m/s 3T R WRE LR 6m;
£ 1200m/s SE T AZWIRELAR 7. 1m,



578 SOk (2017 4F) 55 32 %

Bl 12 Sg i g R

Fig. 12 The penetrating target state of the projectiles
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Experimental Study of High Speed Penetration of
Thin-wall Projectile in Steel Reinforced Concrete

ZHAO Nan, WANG Ke-hui, LI Ming, GU Ren-hong, CHEN Chun-lin, LI Ming-rui
(North West Institute of Nuclear Technology, Xi'an 710024, Shaanxi, China)

Abstract: A high speed penetrator with thin wall optimized structure was designed. The penetration
depth in steel reinforced concrete of this projectile was preestimated by YOUNG equation. By means
of three-dimensional finite element model, the penetration capability and structure deformation of this
projectile were analyzed and calculated. under the condition of high speed penetration in steel
reinforced concrete targets with 2. 4m and 2. 8m thickness respectively. Using 100mm caliber cannon,
experiment of 8kg projectile high speed penetration in steel reinforced concrete target was carried out
to evaluate its structural strength and penetration ability. Experimental results show that the
projectile structure is still integral after high speed penetration in steel reinforced concrete target; this
thin wall projectile has the ability to penetrate steel reinforced concrete targets with 2. 4m and 2. 8m at
speed of 1020m/s and 1200m/s respectively.

Keywords: thin-wall; high speed; penetration performance; projectile structure; steel reinforced con-

crete



