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The prepared damage enhanced fragments

Fig. 1
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Table 1 Properties of damage enhanced fragments

Q/1-g! a/MPa &
14856. 15 113 79.8%

p./g* em
2.23

p/g - em
2.29

Note: p,, theoretic density; p,, actual density; @, reactive heat;

o, compression strength; &, maximum compressibility.
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Fig.2 Experimental set-up of damage test

1—fire device, 2—DEF, 3—target case, 4—inside target
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Fig.3 Experimental set-up of firing rate and overpressure tests

0

1—fire device, 2—probe electronic,

3—galvanized iron case, 4—pressure sensor
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Table 2 Firing rates of fragments

velocity  calculated momentum  calculated kinetic

No.  fragments
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F ' steel

DEF
MY IE 1 ( the front of target)
‘ i ,"?’l e — steel
§ g
DEF

ML 1 (the back of target)
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Fig.4 Attack effections of RM fragments and steel fragmments

against A3 steel targets(3 mm)
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Table 3 Penetrate hole diameters of damdge enhanced

fragments versus thickness of targets

/m -5 /kgm + 57! energy/] No. thickness of target/mm diameter of perforation/mm
1 DEF 1601.0 2.8 2281.2 1 2.0 8.28 ~9.26
2 DEF 1685.2 3.0 2527.5 2 2.0 8.24 ~8.80
3 DEF 1343.7 2.4 1606. 9 3 3.0 5.26 ~6.22
4 steel fragment 500.5 3.1 766.5 4 3.0 4.74 ~6.08
=} 3.0 5.40 ~6.40
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Fig.5 Exploding Effection outside targets
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Fig.7 Damage effection of a damage enhanced

fragment against circuit board inside iron case
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Fig.8 Vaporizition picture of

Fig.6  Exploding effection inside iron cases by a damage enhanced fragment
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Fig. 9 Attacked effection of iron

case by inert fragment
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Table 4 Distortion of iron/steel cases attacked

by damage enhanced fragments

case thickness of distortion/mm
Neo- materials  wall/mm  front  left  right top bottom back
1 A3 steel 2 2.16 1.98 1.72 2.08 1.24 2.70
2 0.80 open 15.88 11.92 14.08 8.90
3 0.80 28.42 23.60 22.26 35.34 27.04
4 0.80 14.36 27.62 17.98 29.40 19.42
5 galvanized 0.80 20.40 19.98 6.60 13.52 14.84 less
6 iron 0.80 13.30 11.38 27.00 36.62 12.78 distinct
7 0.75 9.12 26.4 17.14 9.54 18.64
8 0.75 8.78 15.7 32.64 34.0 27.04
RS XENEHMBEEE
Table 5 Measured overpressure peak values
1 DEF bottom 0.19
2 DEF bottom 0.26
3 DEF side 0.14
4 DEF side 0.14
5 steel fragment bottom

Note: target cases, 25 cm® cube iron cases with 0.75 mm wall thickness.
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Preliminary Research on Damage Enhanced Fragment

HUANG Heng-jian' , HUANG Hui', YANG Shi-qing’,
YANG Pan', ZHANG Tong’, Xl Yan', LU Xiao-jun'
(1. Institute of Chemical Materials , CAEP, Mianyang 621900, China; 2. National University of Defense Technology, Changsha 410073, China)

Abstract: Damage enhanced materials were used to improve damage efficiency of fragments antiaircraft weapons. A kind of damage

enhanced fragments ( DEF) containing Al/PTFE with dimension of @10 mm x 10 mm was designed and prepared. Damage perform-

ance experiments show that damage enhance fragments attack targets not only by kinetic energy,but also by combined damages such

as exploding, overpressure, high temperature , and setting fire etc. The results show that the designed damage enhance fragments have

remarkably higher damage performances than steel fragments with the same dimensions, and its potential chemical energy is

12.4 times as high as its kinetic energy.
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Numerical Investigation on Perforation of Projectile Impacting Stiffened Plate

YANG Shi-quan', TANG Ping', CHEN Yong’
(1. Institute of Systems Engineering, CAEP, Mianyang 621900, China;

2. State Key Laboratory of Vibration, Shock and Noise, Shanghai Jiaotong University, Shanghai 200040, China)

Abstract: Based on the experimental perforation of projectile impacting stiffened plate, numerical simulations were conducted to

study the failure pattern of target, projectile trajectory and the anti-perforation capability of target. The results show that stiffeners

enhance the strength and rigidity of target, and change the whole structure capability and the failure pattern of target. For the single

stiffened plate, single stiffened plate with "T" sectioned stiffener and cross stiffened plate, the increase of limit penetration velocity

for different stiffeners and projectiles is 35% ~80% . The maximum deflexion angle of projectile is 35° ~40°.

Key words: explosion mechanics; projectile; stiffened plate; impact load; perforation; numerical simulation



