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Lethality Effects of Enhanced PELE of Reactive Materials
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Abstract The numerical simulation and the experiment of the effects of the enhanced PELE of reactive materials on a metal plate

are carried out to investigate the influence of the ratio of length to diameter, the thickness of the plate and the impact velocity on the

terminal effects. It is shown that the influence of the ratio of length to diameter on the lateral efficiency and the deflagration efficiency

of the enhanced PELE of reactive materials is limited, but the damage effect will decline if the ratio of length to diameter is too small,

With the speed of 800 m/s, the damage effect of the enhanced PELE of reactive materials on the plate in a range of 10-15 mm is better;

The enhanced PELE of reactive materials performs better for intercepting a high speed target.

Keywords reactive materials; penetrator with enhance lateral efficiency ;terminal effects; numerical simulation

R Bk 3 (penetrator with enhance lateral efficiency,
PELE) S5 -+ JUAF$i i B0 — o B 3 2, L b 35 mi 2 05 |
R (R FE SR F AR R R ) B = A 2
RO 25 3 OUEE 28 J5 800 . PELE %2 ph 49 585 56 2 2 L 4
BIFEIRAIR C0 BRI BEADRH AR 7E SRR i
T b, o B AR A S B FEAR A4 2 A AT 1T PAES R R
BBt AR e S $AR = 18], 3 A ¥ TR ) R BT 2 s A
BBk ], $EAR 29 A H) FEIREN AR, e BOE bR F1 R, 5244
TS IR AR 1 SR E S B9 4, {6 PELE Sefy 258 RV o3k
PIRE" ™ ISR R R PELE BOIRSEE LERL i P ps
B R A R — i R R PR SR A R
TS AF S RERH A, PR IR a5 M 2 455X R S e R

Ko TEIGPEA RHE5E PELE 8 5 B ARE, 36 P AR 5 v
B FMOR KRB MRS RO Ak 2 E R E— A B E
FRE 1M AT R PELE 364 25 B B A AR A IR 2
ROV o AR AP SCHERHGE T AR 2 PELE BF5T 455 0
v A DL B TE PR R E R PSR B T PELE B AHCRIFSE .

EEXIANEI TG SR, A3 W AR DS i 254, A B 1
MR} 36 B PELE 28 55 %0 0 A3 81 78 00 K ¥ o AR BIF 5 TE
AUTODYN-3D 55 T, X% 1 M b BHE 5 PELE X 4 @ $E AR
VB AR A TEEAR AL, 3BT AR L PR JEE B | A
FOHIE PR 5R PELE 28 458800 A 52 i R |, 76 Bt il 1
PEAT MG | BRI P A REHE 5 PELE 28 553000 DL R 8l
R A 5k o

B AS B H:2013-09-13 ;4= B #1:2014-01-14

A WA BRI AR A AR A S A B HOR, B T 1546 :397601969@qq.com; E #HAd GRAZAEH ) , 248, BF 5 7 v A B 2 7 2

K, % F 154 : wangh{@bit.edu.cn

3l AR FAER, 25, hen, . FEAHE R PELE 245 205 [J]. A4 F4Rk, 2014, 32(9): 31-35.



—t

www.kjdb.org

RS 2014,32(9)

SCIENCE & TECHNOLOGY REVIEW

1 BEFERER

K A1 AUTODYN 7F2 J3° TG [ 4 Ot kL 5 3t 1R 3l ) 2%
(smoothed particle hydrodynamics , SPH ) J5 1 X% PB4 kL 5
PELE {2 1135 Jii 25 B (volled homogeneous armour, RHA) % 4
PRI I AAT AT EUEAR L . SPH T IE SR WA
BCE QN1 s, IS AR 5 PELE ¥ (458 14k 30 $54h fik
G AW, HME25 mm, B S PIGEIEREE R 4 mm; £LE N R
TEPERRE, AMES 17 mm, BB X 6 AR MEAb
B, DA AR s B ORI . TS PEAD RS SR PELE FI
SR A A R L 1) 2R FH Johnson—Cook 58 B A T Shock JA 2
Ji# PELE5¢/4 \PELE EATHEAR AU R BB 1

— R

F

AR 3EPELE

(a) P/ E
[6] [7][8][9] [10 [t 1[r2]t3]14]t 5161 718]19]

(b) MERIEE
E1 HEEHENRMESIEE
Computational model and gauge point locations

=1 AUTODYN H{EEMMN S

Fig. 1

Table 1 Input data for AUTODYN simulation
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Fig. 2 Enhanced PELE of reactive materials with
different ratios of length to diameter at 0.084 ms
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Fig. 3 Expanded maximum diameter of shell with
different ratios of length to diameter at 0.084 ms
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Fig. 4 Peak stress at gauge points for different
ratios of length to diameter
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Table 2 The broken length and the expanded maximum
diameter of shell of different thickensses at 0.085 ms

BRI/ PR B (i3] SFoNIER
mm mm mm
6 16 35.76
8 20 39.40
10 24 4322
15 32 52.36
20 KFiE KEFis

ENGEUES S Eo R EN A IR A= U kIt Al E (=R ]
FS AR, TRAE R EHRSAE R AR B A A
W 1 AH 22 R K5 HTRR 24 23 mm 22 A7 15 A4 R 0 3 2 R IR 4%
TF, IR L RE A Rl S AT A 2, AT T iR 2L
YA BENE SE AR 45 A R 2 T HT FE R RN 10~15 mm 2%
T RS RIS MR R RS S R RO AT

SCIENCE & TECHNOLOGY REVIEW

W #0)5=6 mm

1 & )-8 mm
c% 12 A #E=10 mm
5 W HEE=15 mm
£
=

6 I S R R AL

3

-
0 )
20 40 60 30 100
WG AL/ mm

E5 AREEIEETEMEGNMEE =M IIEE
Fig. 5 Peak stress at gauge points for plates of
different thicknesses
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Fig. 6 Enhanced PELE of reactive materials for different

impact velocities at 0.085 ms
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Fig.7 Expanded maximum diameter of shell for
different impact velocities at 0.085 ms
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Fig. 8 Peak stress at gauge points for different
impact velocities
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Fig. 9 High—speed photograph
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Fig.10 Typical photos of enhanced lethality against witness plates
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