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Critical initiation condition of cylindrical covered charge by

double spherical fragments impact
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Abstract; In order to investigate the shock initiation of missile warhead ( cylindrical covered charge) by multiple fragments impact under

actual combat conditions, based on Jacobs-Roslund formula of single fragment initiation plane covered charge, the engineering calculation model of

the impact critical initiation condition of cylindrical covered charge with single or double spherical fragments were established. The calculation

model includes several parameters, such as fragment diameter, impact angle, charge radius and shell thickness. The calculation model results were

in good agreement with the simulation results and experimental results, which proves that the calculation model can provide a better prediction of the

impact critical initiation condition of cylindrical covered charge with single or double spherical fragments.
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Fig.1 Schematic diagram of impacting by

double tungsten fragments
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Fig.2  Schematic diagram of cross section



- 190 - e AN o 4

5544

0, WA, 0,0, 5y, W I 8,y LML T
000,58 0, WIS EHT5 [N, 8, BOIE 5y, 1R 5l AL T
AT T5 i, 6, BUfe v 5 Eo RN o, 6,
BUERT o BUE, 6, BUFES o BUGL. v 5 Foo, %
FRIANACA B, , 6, BUER g; BUE, 6, U B; B
o AR SCH R/ INE R A RE AR (©) R o
TEF-IH x,00y, b, = ATE AR 5% € B A 15 5%
ATE v] Jy 1) BRJEERE AHL (B EF,) AT 7R
AH, =[(R+H)* +R +2R(R +H,)cos(a, +B8,) 17

(2)
A, B, i AT i =T IE 5L E BRER -
R R+H
sin;  sing;
R R+H +d2 0< 6. | <arcsi R
sing,  sing, o ST RLH vd2
(3)
FEMAERRI A BE v, T7 1A YR AH, (mm)
N
AH,
W= (4)
cosy;

PRI, BB v o A 7 2 24 1 S AR gk 2

(EEIEVI R
o =adt g (5)
d?

A A BRI R R 2 25 U R G B OBk
TEW AR R Se AR OR3P R 8 0, o B BRI R b il
HE7e e 24 i SRR B (km/s) .

TEARRIE by bt FESC 3 2 i Wi PR 25 1R Y
BER b, S OO BN i A 5 2 2 i SR R o
TER) TR BT AR

B0, 0o 73501 R BUE RN R[] N 48 o5 4 7 2
2RI SR R R s AHL, (A, 53 50 Fe AR TE B R
1.2 JETT ) EIERE s Ny FoF,  RIPTASBRE A
JFETT 1) 52 2 H A8 R AS (I FE RS s AT RN

s:{ZRZ —2chos[5| + 4 c (- ‘9] | -
6, |

0>

“Ta 1 ("T_‘ez‘_‘ﬂz‘)]+

‘,31‘)—52 o, |

1

( ‘AHll - siny, — AH,, * siny, ‘ +l)2} (6)

BEZ0 e SR & R o TE TR S
B R AR R R A R R B RS A
L FEI P, J8 ol ™ AR A4 2208 np s P A W ., R
XtV BRE 24 11 FR BB A FHT A A, o e gt e
ANT BB R VRIS D 5 TR H B L i S A ha
R AE T A RS OO, I Z 8 B 2

H RFREARRCR o  HRUEREE 7] B 3 f ol
2 2 1) It S g T Bl RO B 3 B it e AR AL R
HE R LU UK A e ok AR TR R 2 I
L R RO B 1) 8 R T 1 S, 24 R K A A
fe/IME, He 2838 T 5041 R 48 I LR 1
B LA AR FL 34T A BoxLucas 1 F5 40 pR %K
iR, SR BoxLucas 1 #7455 (5) k#
TRAUER B e 6T A 7 28 2 0 I S R 0 A5 R,
(7)) Fis:
b b0y =2AdF(1 o) 4 DLAHs +AHo)
d7
(7)
%’[ Vg =0y =7, Hj‘,it(7>ﬂﬁ]’ﬁﬁﬂ‘j
B(AH, +AH,)
247

A (8) B Ay XUBRAE F [R] B[R] 3 v o 4 52 2% 245 1) i
SRR A

A(7)5X(8) AT LK 3 4 NMEEHEZABR
W BRI RS % it il
B0 ol BB AT B AN 6] B BBk i - A S Fn e 2y
A5 B, (5) (7). K8k AL E
A ERA; | e RS R AR 7 28 24 i I A 4 o

2 HEEEE

KA AUTODYN - 3D B{E B, 43 ]
ST BABERRY F RN SV BR il R AR A ST 2 B
iR (a8l 3 (a) .3 (b) FroR), ¥R H
Lagrange 4% , 7 AUTODYN H1 o} 22" 156 B 423
MR 2 5. 7 R TN %€ 25 1 ) A% £ 4 il ol
57 600 384 000, BLASER 5 B 7 4 096,

B JEZ RS T FE1E ] Lee-Tarver 424 55k
AR AR

aa—le(l —F)’ (;’;—1 —a) +

G (1-F)Fp +G,(1-F)Fp (9)
A F PR AUR T SR 2 S & 1Y HefE s

v, =Ad T (1 —e ) + (8)

(a) HAEER T

(a) Single tungsten spherical fragment impacting model
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(b) Double tungsten spherical fragments impacting model
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Fig.3 Finite element model of tungsten fragments

impacting on cylindrical charge with steel casing
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Tab.3  Comparison of critical initiation velocities between simulation and analytical results
¢ R H/ U 0,/ &/ v/ 6/ 8/ vy vito/(km-s™h)
T &/ %
mm  mm  mm  mm (%) (*) (*) (*) ) ) K7 B
1 7 40 4 10.5 0 0 0 0 0 0 4.32 2.21+2.21 -1.82
2 8.26 60 6 0 10 10 0 -10 -10 0 4.95 2.54+2.54 -2.56
3 9.5 40 6 0 5.375  5.375 0 -5.375 -5.375 0 3.33 1.79+1.79 -6.98
4 7.7 75 5 15.4 0 0 0 0 0 0 4.63 2.38+2.38 -2.73
5 7 40 6 0 30 30 0 45 45 0 5.73 2.81+2.81 1.95
6 7 40 6 0 0 0 0 15 15 -30 5.42 2.61+2.61 3.83
7 7 40 6 7 5 5 -5 -5 -5 5 5.08 2.48 +2.48 2.42
8 7 40 6 7 5 5 -5 -5 -5 5 5.08 2.30+2.62 3.25
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