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Table 1 Related parameters of energetic kill element
. . theoretical actual reaction compression
dimension mass - . 3]
Jm / density density heat strength
8 /g-cm™ /g-cm™ /kJ-g' /MPa
D26x60 126 4.11 3.93 7.9 41.2

TRESioC i 126 g, e iR T 434 g, Mk
Bt BILL 735 m o« s HI955 m o+ s AR )
| AR K 25 8 2 I AR B B4 T X 5E 4 N R Ak
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R 2 T RSO SR AR KR 2% 2 Y Tk

FEARBIRE A5 B X 51 R 2 ) TR 45 R LR 2, ik 2
AL, RE BT A s RETE S IR M 250 2 Tk b o5 £
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Fig.1 Sintering temperature control curve

B2 HhHedio

Fig.2 Energetic kill element

Table 2 Contribution of energetic kill element and shell to detonate explosive charge

velocity chemical energy of energetic kill element kinetic energy of energetic kill element kinetic energy of steel shell
/m - 57! energy/kj ratio/ % energy/kJ ratio/ % energy/kj ratio/ %
735 995.4 86.8 34.0 3.0 117.2 10.2
955 995.4 79.6 57.5 4.6 197.9 15.8

2.2 RHIEK A

AL Al =1 30 20 e R A [ A SR S N 1
3 7R AN RO | R S AR 2 R R 2 R
ke 3 s,

P B 425 (64/36 RDX/TNT) Fil PBX-9404 #E 24
(94/3/3 HMX/NC/ TCEP) 2wty 1.68 g - cm™,
B2t Ay 28.86 kg, ML AN [ KEZG AOMEIA T (B K2
5.132x10° ) - kg™' \PBX-9404 . 5.547x10° J - kg™" .
TNT: 4.276x10° ) « kg™ ) 20 S 3H 54t HE TNT 24 &,
w;=34.64 kg(B %E2Y) ,w, =37.44 kg(PBX-9404 #:25)
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Table 3 Related parameters of simulative warhead

overalldimension/mm  total mass/kg charging size/mm

chargingmass/kg

shell material shell thickness/mm-  shell mass/kg

®300x330 77.76

@270x300 28.86

armor steel 15 48.9

2.3 RBWiXEE

75 A oty YR PR SR 211 Bl R g
R SRAESR N 500 kHz, B 4 FF 7 4 45 1% 3% | 18]
A SR

a. pressure sensor and fixing device

b. protective device
B4 kAl B By 4

Fig.4 Pressure sensor and protective device

2.4 KBEHF

K5 i e B A Jy /s TR, kS 2 B AT AR 4
100 m, ) K F #0005 7 52 1A 1) 5% BE 5% i o0 /AT
JEE SR JH v 3 45 A5 AN M 00l 7 R 1) 5 e B M Ju Y TR AT
YA BT 5 R4 B0, $A 5855 10000 7 /s

5 WA EHoR B

T—RBEREE, 2B 2 E, 3—ir ik S BRHo, 4—K
AL, SRS, 6 — BRI, T — R SRR
Fig.5 Schematic diagram of experiment disposal
1—Ilauncher, 2—protective device, 3—energetic kill element
with shell, 4—sky screen, 5—sensor, 6—simulative war-

head, 7—high speed video
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Fig.6 Shock wave overpressure peak in the air at different

contrast distance
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Fig.7 Spreading law of shock wave close to the ground
1—reflected wave, 2—incident wave, 3—triple point trajectory,

4—triple point, 5—Mach wave
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Fig. 8

High-speed motion pictures of schock-initiated

-1

Comp. B under the speed of 735 m - s
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a. t=3.6 ms

b. t=9.4 ms
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d. t=28.0 ms
B9 962 m - s MR bl 514K PBX-9404 125 ) i SRR
Fig. 9  High-speed motion pictures of schock-deflagrated
PBX-9404 under the speed of 962 m - s~
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Fig.10 The effect of schock- deflagrated PBX-9404
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Table 4 Measured overpressure peak values of Mach wave

A 2118 B AR AR, T T 5 | 45 A5 400 A ) S i
) opi DR R AR LR 4

W E T afT R Sk g SR 518 B KR 24 B 4
w S HB R 4R, W R I (E 2 2. 48 MPa, I (B i i A7
— RIS e A il 2 B o A R 2 s AR
YUK STERT 28

WE 11b JF7R R 1.5 m ik kb A5 5 A RE 5 A
JCLAAS ) 3 B2 w1 4 B K 24 B 400 <1 i e T
2% AR 4> 5k 1.84 MPa il 2.22 MPa; M E
ATLLE A T B 245 #8400 R =) 30w 0k 1 S
2 MR IE(E AT 2y 2 ms &b 435 H — 1%y 0. 114 MPa
F10.109 MPa [ , 43 #r Ay A= IS 400 % 3} 3 76 AR 11
AR S RE S M oT 52 v g1 Ak A RO S R K AR
1) 25 Aok R

) . B Apy /MPa Ap/MPa
No. explosive velocity/m - s
1.5m 2.5m 3.5m 1.5m
1 Comp. B static detonation 2.48 0.88 0.40 -
2 Comp. B 735 m - s 1.84 0.72 0.33 0.114
3 Comp. B 955 m s 2.22 0.80 0.37 0.137
4 PBX-9404 962 m - s 0.046 0.016 - 0.136

Note: Apy—overpressure peak values of Mach wave detonated by simulative warhead; Ap—overpressure peak values of Mach wave detonated by energetic kill element.
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Overpressure curves at different measuring points and different penetration speeds
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P TG R FR FEHE 5 T 29 0.2 55 it 5 B KEZy A4
AT R R A R B, M R 735 m - 5T 4R
FHE] 955 m - T, B KE 25 R AR R R JE N 75. 0%
(73.0/97.3) 42715 88.8% (86.4/97.3) , UL B 42 5
{5100 3o 52 AT i g % B A3 O W) S I A R R — 2
XF B KEZy 51 MR A HE 5 AN [ 3 A% 7R R A7 A T 20 )
TNT 5 4 5 f 25 F 206, 2 th T dE s i e &
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Table 5 The TNT equivalence of Comp B at different measuring points

No. ope /kg “bei/k8 @pei kg (@pei /0 ) /%
1.5m 2.5m 3.5 m “ e

1 ( static detonation) 15.35 15.36 14.74 15.15 97.3

2(735m-s™") 15.57 10.78 11.93 11.39 11.37 73.0

3(955 m-s™") 13.47 13.63 13.26 13.45 86.4

Note: wy,; is TNT equivalence at different measuring points; wy,; is the average of TNT equivalence.
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Experimental Study on Shock Initiation of Simulative Warhead by Energetic Kill Element

ZHOU lJie, HE Yong, HE Yuan, LING Qi
( Ministerial Key Laboratory of ZNDY ,Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. To improve the damage efficiency of warhead, the fluorine polymer based energetic reactive materials were studied. The
formulation of the fluorine polymer based energetic material was improved and a kind of energetic kill element with dimension of
@26 mmx60 mm was prepared. Experimental study on shock Initiation of simulative warhead was carried out, in which the ener-
getic kill element was confined by a shell with specific structure. The explosion situation after the energetic kill element penetrated
into the warhead was observed by high-speed video and the air shock wave overpressure after explosion was measured. The igni-
tion and blasting ability of the energetic kill element to detonate Comp. B and PBX-9404 under different speeds was examined. The
static detonation test of Comp. B simulation warhead for comparison was set. Based on the test, through the measurement of air
shock wave overpressure after explosion , the comparison and analysis of the equivalent TNT equivalent was performed. Experi-
mental study show that under the penetration speed of 735 m - s™', the energetic kill element can detonate the Comp. B warhead.
Under the penetration speed of 962 m - s, the energetic kill element can arouse the Comp. B warhead deflagration.

Key words: fluorine polymer based energetic reactive materials; energetic kill element; shock Initiation; shock wave overpressure;
reaction degree
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