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Study on Shock Initiation Response of Warhead Charge under Fragment Impact
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China, Taiyuan, 030051)

Abstract: The shock initiation characteristics of warheads under fragment impact were studied, and the safety numerical
simulation and test were conducted. Based on the US standard MIT-MTD-2105D, the macro response was assessed using ®14.3
mmx14.3 mm steel fragment impacting the warhead . The Lee-Tarver model was optimized to calculate the dynamic response of
the shell and the charge. The results show that the warhead doesn’t explode at 1 885,2 158 m -s”!' impact speed; The peak pressure
and maximum responsiveness are increased with the speed, but the fragment energy is decreased, and the threat effectiveness ratio
to the warhead is decreased. The calculation of the initiation threshold of different aspect ratio fragments shows that the mass
erosion ratio decreases and the initiation threshold decreases by 12.7%~46.2% with the mass of fragment increasing.

Key words: Warhead safety; Fragmentimpact; Ignition and growth model; Dynamic response; Initiation threshold

BEE U PERES LS BOR BRI A RS, SR2y el 5, OISR, TEmdrdiifE T, M2y 28
1 sk R AT SRR A e RS2 B 1) 2 . NEALH rhlE g2 il AR O S 2, A
TERZRMESSAEE T, 2 n] REIIIMZ RN TR, ESUERREE -3 RU I iy s U oS s vl
HorPR Rt R U 2 e B N R 2 — . D, e g n B AUl S5 5T . e b gL i
W TER A A 00 PR aetl, CRONAnE SRS s SRR T, fEnpdnk ki
TP R A I — SRR BsErh, W RIEEERES RO R YR

FE AP MR Rl Fe B 2 AT TIRADE ST RRAREN Y Sk Y H it AR I 2 I K

WS HER: 2025-01-18

PEHEIN: 45 (1989-) , W, THRUN, FHNFHZG 2 ARBTT,

WBIEE: Bk (1987-) , 3, YHl, FEMNFHLLHEARMIT

EE&WB: T EIERIFRITRIEBINE (No.20210302124340) .

BIFARSC: VEfh, Bk Sl 2Gemt Ay B b RS0, K Tgh, 2026(1): 21-28.



22 VPR SCHTRRGER T i 0 T i bR RS

2026 4E5 11

TR/ e e R A 2RI, Rk B,
YEL i R N 232 RS ARRL . ZhH . B2l
JEUA KA R AR RS 2 2R R R B ZRG52me, MEL
{GHEIL AR AR R W R4 Ak
13O = 11D 2 s ol N s e R e
B SEMT RAT i

NHEIRABEAEL ) ehdie g B, A T
TR A I Es SR, Mg T 2P
FRAT FUASARY S AR J2 o3 2 ME AR RN 3
I IFADERY WA A i 5, AR A
% Forest- Fire% | JTF?! | Lee-Tarver?? A1 HVRB??
SR, BRSBTS LR,
XPYEL R NS A TR R IR . 520U
RUMALL, JET53 130 A 0 2 A AL GRS O 1A
PG BRI, BN AR A T
], 4N, Massoni J ZFCHEENT T BE6S S WURS ML
BBAAILH] PO RY s Yano K S8Ry | —FpZi G
FIESLIRIR4s | ARGy UV AEE S 3 RAILAR Y s s

5 Kim RPN T35 FLBAEZG BTG  NEE A

REAE T2 OB EE FFLBR BEXS it B2 5 Be
FPLELTRYEE T 250 DZK W HRAH R GE
ARBUTWHELH ST . URIEE | FLBEE LA B AL 4557
SR AN fE wp R . SR, AR AT
BRER, HETH G SIS R I EAUdE o
T e AR OGS, N )Tz AT R 2
Lee-Tarver £:5Y , {HJ&, T Lee- Tarver fAYMR 1 K
TUANTESE | B ITRISE BT LB 3 B STEAR R 74
g, RS (L 154) SRR, FEER
SRR TAER AR, BRI FHVEREL

N TSR T R TR ek, A
W52 B E AR MIT-MTD-2105D JFJ& T HIE R A1
i PR AT, TRA T T IR R
fi i A1 SRR s AT AR A R
X} Lee-Tarver i JOE KA ik, A0S A5
THBR T R TR KW BEAR R A RR ] , (A R f
s, IMSGE TERIRREME. Ak, H sk
FGE SRR T RBUERR S 1, 55 1T 2%k
[ AMERON, B8 T RIS EUE M. e

AR SHO T 10 4>, AR TEAIZE
PRERCR o BT Y2 9K 4 Jm A g A 244
WATARE, FERIE TRIRY R MER . RIS Y
Lee-Tarver s KIGKARY, 2560 i dialee, s
TR AR, A58 TR R R
B3]y 7 = A B 2 e R A B R el e
%,

(I A e A s e Sk 3

1.1 REHRRIE S
AR RDX HE S 5RkEZY,
AL BTRTC LA wrox @ war @ w =80 1 19 1 1o %
SLERFAARM LR 30CrMnSi,  [FIAEEBEEE 20 mm.,
1 e o e R B 25 mm 3L
S SRR . DLIERR . RS . SRELL R AT
Fr gl R I A AR R . B
FRIBAR VLI R R . AT, A oL
AOIEIAERS, XA BN 1 R

ARG

Wi e ® BT
i
j—L =

MR Iiil
. ., b
g T
B k(s
i % iz

1 A HEREE

Fig.1 Schematic diagram of fragment impact test
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Tab.1 Fragment parameters and safety test requirements
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Tab.3 Warhead shell and fragment simulation parameters
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Fig. 10 Simulation results of fragment impacting warhead
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