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Fig.1 Schematic diagram of the explosion transfer test
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FEHh 22 GPa, 254 R RAS 43 51 @10 mmx5 mm,
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Table 1  Experiment conditions for matching explosive transfer characteristics
west number booster main charge
explosive dimension/mm density/g-cm™  explosive dimension / mm relative density

1# D10x5 1.648 98.96

2# PBX-3 D20%5 1.650 PBX-1 D50%50 99.01

3# D32%5 1.648 98.96

4# D10x5 1.649 98.45

5# PBX-3 D20%5 1.650 PBX-2 d50%50 98.45

6# D32%5 1.649 98.56
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i g X R A AR AL T S 19 32 2 25 A0 3R AN [R) 7
EAL O B AR I R an B 2 s, AAIEL 2 BT LA
A E R S I B 38 2 M R Y D R W EE R TR L X T
PBX-1 382, fie J6 &G iy 07 B IF A I 78 24 1 Tol i |, ¢
02 2 A5 24 HE 1 RST I/NE @10 mmx5 mm B, 5
P R A B A A T PBX-2 KEZY (B MR A A
RUST 7868 A %o e 22 8 114 A% 1 2o A5 52 e O 1 3%
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Fig.2 Films of main charge shocked by the boosters with different diameters

At/ us
Booster 040004081216 20 2.% 283236404448
Shouldes. Interface -4 T T T T T T T T
o Dead 2676
S gf — @10 mmx5 mm
S 12F —— @20 mmx5 mm

E —— @32 mmx5 mm

First Breakout Point

Distance along the cylinder / mm
nN

3
g
=
S
[
(5]

N

= 4=

3 RIA B4R ) PBX-3 Mk TATB 3 PBX-1 4 24 11 i 51 DB
B sl 2

Fig.3 the detonation wave trajectory of the TATB-based
PBX-1 shocked by PBX-3 with different diameters
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Fig.4 the detonation wave trajectory of the HMX-based
PBX-2 shocked by PBX-3 with different diameters
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Table 2 The EOS of JWL for PBX-1 and PBX-2

PBX-2 F 2 25 {0 75 % P10 mmx5 mm ) PBX-3 %

MR

33 ERANKNERFUENERFINPBEREHR
segiL:sbA

Xt 3 5 4, F AT AT LR B W] 4% 1 25 4
T ,PBX-1 M PBX-2 R G b it B AT 22 5%,
B B AE /N AL R 25 AR T, W @10 mmx5 mm,
XA RE S R R AR G, 5 PBX-2 K25 AH
Fb,PBX-1 KEZ54E  TATB Sl Bk 24 , oAb 2 I py i R
TR b RN R BE, FEOCH f Se SRR 1 59, I
FHCT WA 3 TR AR P A Ge g XS S T RN
N Bt 224 24 1) T B AR b 55 1 o ol A rh 4R 22
D Y B A AL 3 R A S I, L @10 mmx5 mm fY
PBX-3 1% i 25 4 2 4 &50 mmx50 mm [ PBX-1 Fil
PBX-2 KE 24 M #H0  2R HI LS-DYNA Fi 75 X 4% 43 3 16 1F
17 BERRL, WA R SE 8 0.1 mmx0.1 mm.,

PBX-1 X 25 Fl PBX-2 XE 24 9 2K S50 i K 24 F 2 g 7
VIR ZS 7 R R WL RS B R R b A (1)
iR

R Ry oC,T
p=Ae " + Be * + v (1)
Hp, p AR R R R T, VAR R R AR F B A A
1, C TIRERZRBER LA B.R, R, .0 I ERIREIT
BSH BN E 2 iR

EOS explosive A/ GPa B/ GPa R, R, ® C,/ GPa-K™'
PBX-1 7.78x10* -4.80 11.30 1.13 0.88 2.49%x1073
unreacted JWL )
PBX-2 9.32x10* -5.35 14.10 1.40 0.88 2.78%x1073
PBX-1 6.54%x10? 7.10 4.45 1.20 0.35 1.00x1073
product JWL )
PBX-2 8.52x10? 18.02 4.60 1.30 0.38 1.00x1073

PBX-1 %E 25 Il PBX-2 ¥E 25 % F Lee-Taver = i {

BRI AEA S R AL N 28 5K 2 iR

da p
= I(1= AN ( = 1= a)"+ G, (1= MNPV + G, (1- N)AsP?
dt Py k : (2)
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T B VTS AT LA BH M R [ ) A% R 2 A

YEFTT PBX-1 Il PBX-2 3= 4 24 41 v i 3 4% 1 1 75 S 42

G2min <A<l
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Table 3 Ignition and growth modeling parameters for PBX-1
and PBX-2

1

explosive [/ ps” a b X G, c d y

PBX-1 4.0x10° 0.22 0.667 7.0 0.0025 0.667 1.00 3.0
PBX-2 7.4x10" 0.00 0.667 20.0 0.0048 0.667 0.27 2.0

explosive G, e g z F, Foimax Foamin

igmax

PBX-1 0.008 0.333 0.67 2.0 0.1 0.8 0.0

PBX-2 0.040 0.333 1.00 2.0 0.3 0.5 0.5

a. PBX-1 b.
B 5 P e 2R T A h 1 b SR DA ) e D

Fig. 5 Development of the detonation wave of two main

PBX-2

charges in detonation sequence test
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Effect on the Detonation Growth Characteristics of Main Charge from Booster Diameter

DUAN Ying-liang, HAN Yong, RAN Jian-long, LIU Qing-jie, ZAN Ji-chao, JIA Lu-chuan
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: In order to further study the detonation growth characteristics of main explosive shocked by booster in detonation se-
quence, the high speed scanning camera was used to capture the propagation trajectory of the detonation wave in the main ex-
plosive along the lateral axis, and the detonation propagation process was analyzed by means of numerical simulation. The re-
sults show that compared with the HMX-based ideal explosive, the charge of booster plays a greater impact on the development
of the detonation wave in TATB-based non-ideal explosive. The detonation wave growth distance becomes longer and the stable
detonation occurs at the distance 40mm, when the booster size reduces to @10 mmx5 mm. Different from 1D shock ignition
test, the initiation process in main charge shocked by the smaller diameter booster has the two-dimensional effects. Thus, the dif-
ference of detonation chemical reaction rate along axis and radial direction plays an important roles on the detonation transfer re-
liability.

Key words: detonation sequene;detonation wave;shock initiation;ignition-growth reactive model
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