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[ABSTRACT] In order to study the mechanical response of DNAN-based melt-cast explosive during the drop process,
a drop test for the grenade containing a simulated charge was designed, and impact response characteristics of the projectile
after falling were analyzed by the force sensor test system. At the same time, based on the finite element method, the fall-
ing process of DNAN-based melt-cast charge projectile under different working conditions was simulated, and stress load
and change law of impact acceleration overload of the DNAN-based melt-cast explosive was obtained. Results show that the
feasibility of finite element simulation of ammunition drop is verified by the comparison of experiment and simulation. Im-
pact load of DNAN-based melt-cast explosive shows a decreasing trend in the transmission process, and the action time is 1-
2 ms. Peak impact load of the body charge increases with the drop height and angle, and the action time is approximately
the same. Temperature rise of the DNAN-based melt-cast explosive increases with the drop height, and the overall tempera-
ture rise is 2. 3-5. 8 °C. The simulation results can provide a basis for the drop safety design of DNAN-based melt-cast
charge grenade.
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Wy st o, Al RE 2 I AR T B2 I AT T K
YELRREVEREAR . S 2510 e 2 SO 25 TR RE S
o, 5 F S I A A i, DS 5 2R BB AIOR s KE 2 Y
TEIEH R i TR RSN mzg ok RUE PERR R & 5 SOk 25 18 32 RIS SR, B K

L
I

* WFs B #5:2021-06-08
EE&TA 15L& R BIHT AR 4 (204)20190387 )
E—EE DU (1995 - ) B WL, FE NS BEM RN 2 SEEBHISY . E-mail :1518418931@ qq. com
BIEES R BRW(1979 - ) B Rl BN F L LG 5 SEARDISE . E-mail : junmyuan@ 163. com



2021 4F 10 A

DNAN HeAg 25 2GR gk bbbk 5 e et i bR, 45 - 29 -

A KRR E S RO S RN R T,

BRI IR IR VAN PR 2 P ) B . —,
WL FE X R G T THFGE, M TEE" R
JH ANSYS/LS-DYNA HAALL T 57 e A6 00 T
{18 o AR B B AR ) R AR R X Lot 2k 0
AW, RS L PBX2 KEZy M, B3t T
YEL AL T i 0 e B, e b T E IR A R AR
7 B PBX-2 k% i i it %, 35 Spigot 1256 ot
L, B T 29 A% A% 3 2 R TE S N I sE ), R
T R FH A KK R R R 2T R A
H A BRI AR T 7E B 2k R 24 A RS A RN A
ARt i I ST 0K 24 Bk T 1 A A AT, R KT
BT T Mg, T T R TE e R A 2
LA HE 2 % A PERIRE . Dienes %60 XA 5]
EELGIRIER AT BEE , LA T JLAILER A A5 24
S B T EE A 5 R AR E 1Y T BB R K M. Bennett
I R IR T PBX (R ER A 1 25) M BUE
AKE R ;iR ] F T 7= e A4 R R wh i
JCORTBIL R 7, 5 FH 0000 530 24 3k v %o 4 24 i 5
Yang %7 R 4k Jy A aF s i A 2R AR
s DREXH-2D, A b fifiik 1T PBX 52 2| rp IR /K P-4
i B B4 7 2 R R R 17, S 7 P 5 A 7R o
T T 2 AN EAR B  BlAS e

25 LRI B AR G X kv X PBX B 43 7
SMHEAT T AW oY, FEIAT T 2 WK R
DL S WAL S5 K A3 AT, T XT DNAN (2 ,4-—fig %
IR R ik ) JE A B K 24 70 k% 2ok AR vh 32 31 7 g 3 e LA
et i B (A A R A Bl = R SRR AR

DNAN FEJ5 85 1 245 ¥ ME AR TP RE TG, 78 V%
Frrh oy &AWL [A]INE DNAN Lo 5 1 25 78 26 24
IR T AR L i B0 AL G R 5 TR R
A R B2 E 5 5| R RN BURE, T
AT, FrLL, JTE DNAN JE 5525 24 s R 7
BAMRIEAE R T 08 3 2 ma g e e e A v A A
Y TR (A LS B

TERRTE SRR, & DNAN BLda o520 2 ) 3=
6 24 2 IR AL Ik b 19 A1k w5 3V G 5 7= A
Pt TGS 5 R U e L 5 S R s i
(K Jo SR M B R T R R A BRI A1
RS, HUEnT N, X R e A A R L
TR, P, JEAT T S5 B0 24 1 A gk 75 %
MRS R A R ICE B T SR LU [R] 22
i BE R kPR b AR e SR RUBE | 40 T8k
EBLRLT ik T 74, i 20 A DNAN L0585 4
24532 B W N 7 B Aar SO o B Ok 4, B R T kT bty

X DNAN HER A 2455 AP ERG B
1 REEEEIRE

1.1 RERE
R E WA 1 R, 46 . MYDL-14 HHL A7
W RS REUE N 4 pC/N, =0 300 kN -
AR T RO AR s HS AR R 45740, 428 57 mm,
Sk AR 20 mm, #UE AN 56 mm, 5l 225
mm, TN 2.6 ke IRHE , MO Bk B 2 | i
N3 kg, HAEH 56 mm, F R 50 mm; T HAEE
BB PVC 4, 11424 63 mm, 5% 4 500 mm,
Sr%E
N Bk

A

pall

PN

K1k R
Fig. 1 Schematic diagram of the test device
1.2 A/RE
s SZ B i TR
Vv

F=@o (1)

K F epii FET7 kN o o L R R AUE R 5L,
pC/N;B MG TR AR R ATEL, B =15V Jy ik
#REL,mV

SRR 32 B ) it 0 ) 2 A

P=§w (2)

Rrf.p HIEH MPa; F b S kN S R 52 1
Hom’,
1.3 REHR

YT BRARSE R SR BE B KV R BE IR 30 em A
40 em, FEIRIOAT R 4 B A Y R BE BRI Sk
O Al B8 AE I AG RS b, I A% A% IS B L
BN B AR T e g R A H T R 2
DA K b TAT 3 e}y ok 14 % o, 3 Iy FH A 1) 2 9 o ik
T AR T8 R P U S O A R SR | A8 v
AR,
1.4 AWER

& 2 H7E 30 em F1 40 cm 5 FE Bk VR I 452 )
(R aph T il 2 3 Sl X (2) TH 5 A B Y sk
2 3 B i g 7 48er th 4&



.30 - T I )

5550 B 5 1

—— 30 cm
——40 cm

t/ms
2 PARERIE whas gk

Fig.2  Drop impact pressure curve of the projectile

—30 cm|
—40 cm|

t/ms
&3 A EkE bk R e i 2

Fig.3  Drop impact stress load curve of the projectile
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Fig.4 Finite element model and grid diagram

of internal charge section of the projectile
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of stress on the projectile
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Fig.7 Stress load curves and acceleration overload

curves of DNAN-based melt-cast explosive during 1.5 m drop
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