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Fig. 1  Length comparison of flat-boosters( unit; mm)
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Fig.2 Engineering model structure and a

quarter simulation model of the flat-booster
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Tab.2 Ignition and growth mode parameters of
the booster charge and first explosive column
o A/GPa B/GPa X, X,
] 524.2 7.678 4.2 1.1

HRIHE 524.2 7.678 4.2 1.1
b G R,/GPa R,/GPa
0.222 3.4x10°¢ 778. 1 -5.031
0.222 3.4x10°° 778.1 -5.031
R, R, R, e
2.460 x107° 11.3 1.13 0.3
2.239 x10°° 11.3 1.13 0.1
Ips™! G,/(GPa - ps™") y d
44 514 x 10 2 0.067
2 x 10 1 x10? 1 0.111
¢ C,/(MJ-kg™' - K™") C/(MJ-kg' - K™)
0.222 1x107° 2.7813x107°
0. 667 1x107° 2.587 0x107°
x a B Q
4 0. 01 0.085
4 0.03 0.085
BIHRRIE T,/K G,/(GPa -+ ps™") g
298 660 x 10° 0.333
298 414 x 10° 1. 000
e z A’Glnmx /\(;z ......
1 3 0.6 0
1 2 1.0 0
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Fig.3 Length comparison of the booster

with cumulative grooves (unit; mm)
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Fig.6  Pressure of different points on 6. 8 mm flat-booster
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Fig.8  Pressure of different points on 18.8 mm flat-booster
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Tab.4 Maximum pressure of points on the first explosive columns of boosters with different structures

GPa
TR B L5 A B C D E F G AR
6.8 mm FJEAGHE 2.82 2.37 2.91 2.17 2.32 2.26 2.20 =
10.0 mm FJRAGHEE 0.97 2.50 3.10 2.27 2.34 2.37 2.29 7
18.8 mm FJRIEEBE 9.01 8.82 9.00 2.45 2.37 2.43 2.64 o
30.0 mm FIRIGIRE 21.13 7.56 7.66 2.34 2.61 5.04 3.16 2
40.0 mm VIRAGERE 8.53 11.58 9.84 3.92 4.40 3.82 2.79 £
4.8 mm REEEHE 3.21 8.09 7.55 2.86 2.73 2.29 1.81 P
6.8 mm ARG 4.11 7.85 8.18 2.51 2.59 2.34 0.48 Pt
10.0 mm RAEIL IR 4.23 7.50 7.52 2.49 2.17 2.26 1.06 P
16.6 mm FREAIRE 3.16 8.53 10.56 2.52 2.27 2.37 2.62 s
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Tab.5 Results of each test and simulation

(b2 4

]\

S RN

()44

I

Test device

(d) %5 4 21

with four different schemes

1* 1.40  12.59 11* 0.56  13.96 21* 3.55  43.16 31* 2.80  43.40
2" 1.40  12.10 12* 0.50 12.78 2 3.20 42.18 32¢ 2.80 42.73
3* 1.30  12.41 13* 0.48  12.86 23* 3.40  42.39 33* 3.00 41.93
4* 1.47  12.26 14* 0.68 12.67 24* 3.57 42.32 34* 2.96  42.60
5* 1.30  12.15 15" 0.40  12.55 25* 3.84  43.31 35* 2.73  41.90
6" 1.46 12.32 16* 0.60 12.27 26* 3.25  43.51 36" 2.66  42.30
7* 1.44  11.90 17* 0.40  12.00 27* 3.36  42.57 37* 3.18  41.60
8" 1.38  12.15 18" 0.40  12.48 28" 311 42.32 38" 2.90  42.07
9* 1.30 12.50 19* 0.70 12.70 29* 3.70  43.36 39* 2.95  43.84
20* 0.45  12.28 30* 3.62  42.77 40* 2.45  41.75

WM 1.38 12.26  REEIME  0.52  12.66 {EINE  3.46 42,79 AEIME  2.84  42.40
fFEM 1.28 13.75 fFEM 0.43  10.36 FEM  2.46  41.60 fFEM  1.73 41.80
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Structural Optimization of Fuze Booster Based on Simulation of Its Output Characteristics
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[ ABSTRACT]

In order to reduce production difficulties of fuze caused by the slender-booster structure, the output

characteristics of boosters with different structures and different lengths were simulated by finite element simulation software

ANSYS/LS-DYNA ,and the pressure-time curves of each warhead’s point after explosion were obtained. The detonation

ability of boosters with different structures and different lengths was judged by shock initiation theory. Results show that the

booster with cumulative grooves exhibits stronger detonating ability and requires less booster charge, and its axial dimension

is the shortest. The simulation was also verified by 39 initiation tests.
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