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Fig.1 Schematic of curvature rate stick apparatus
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Fig.2 Schematic of curvature rate stick experiment set up
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Fig.7 The fitting curve of steady-state detonation front shape

TATB Ll 25 60 °C iy il 1 35 D P 5 il
24 CHIRX LWL 8 Fros. fil&l 8l WL, Bk i 45
R, S AR TATB 4k 24 i T A0 B B T 2 R
B2 DAy R U T s 5 2 B A 2 ] G I TR] 220 K
FOR AT BE S - HE 25 1E i T & AR I MK, % WL JEE
%, HE 24 301 5 Ak 1) F L D52 X F: 245 P 9 DX I 52 i 3 R
R 808 X3 14 1 S5 10 10 22 38 O, i A TR AP a5 TR
P I T2 3 T e T T S D 0 A T B B, D%
WA T P 5 0 B AR IR ] 22 4

204 60°C d=30 mm
----24C
1.5
£
E 1041
N
0.5
0.0

B8  TATB SLAfs: 24 i i B il I o 1w JE2 R X b
Fig.8 The comparisons of detonation front shape at high and

ambient temperature for TATB based IHE

3.3 DSD#H&E
D, (k) KZZ B DSD LR X 1k 35 I AL 1%

R

WWWw. energetic-materials. org. cn



el T TATB il Ja e 24 % 52 900 a0 9% 1 i 4 250002 52 38 BT 5

141

ST HEN RS —, B H e R A8 g 5%
brERE ., BREN RGN D,(k) 25X A2 N
LANL # Bdzil "' F 2006 4F# 1, e 20T .

D, o 1+C,k+C,k’
=1+A[(C,—«k)*-C}] -Bk

1 1
Dc] 1 "‘C:4K+C‘5K2 ( )

R TATB R 25 =R M 280 D, () KA S

X, A B.C ~ G R a ¥ LA SH, D, ik i i
R, Do 855 B C) s 3l B, w O U5 B 1T Y 1l i
R RPN E T 0 =R AR TATB JE 4l R 24
) 1 Uk 1T 2 3 N S0 B0 25 SR iR AT 2 AR H AR, AR AT A N R
IR D,(k) RESHILET,

Table 1 The D, (k) parameters of TATB based IHE at 60 °C
D¢/ mm -« ps™' A B G C, C, C, G P
8054 2.0097 9.5103 6.4850 14.972 4.6153 221.42 957.13 0.1667

Note: D is the detonation velocity at the CJ point; A B.a,C;-C; are the D, (k) relation parameters.
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experimental results and simulation results for TATB based IHE
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Calculated center point velocity compared with the

diameter experimental Velocity  calculated velocity
/mm /mm -+ ps”! /mm -+ ps”!
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Front Curvature Rate Stick Experiment of TATB Based Insensitive High Explosives at High Temperature

GUO Liu-wei, LIU Yu-si, WANG Bin, GU Yan, ZHENG Xian-xu, TAN Duo-wang
( National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: To study the influence of high temperature on the front curvature rate effect for insensitive high explosives, steady-state
detonation velocities and wave shapes were obtained for TATB Based Insensitive High Explosives(IHEs) with three different diame-
ters at the temperature 60 °C by using high speed streak camera technique and electric foil velocimetry. Results show that steady-
state detonation velocities increase almost linearly with the diameter of TATB based IHEs at the temperature 60 °C. For each charge
diameter, steady-state detonation waves propagated slower and the wave shapes become much curved as the initial temperature in-
creases. The D, (k) parameters of TATB based IHEs at the temperature 60 °C were obtained numerically using the genetic arithme-
tic method for DSD. By using these D, (k) parameters, the detonation propagation behaviors of TATB based IHEs at the tempera-
ture 60 °C were simulated with the DSD model. The numerical results agree well with the experimental ones.

Key words: insensitive high explosive; front curvature effect; steady-state detonation velocity; steady-state detonation front wave
shape; detonation shock dynamics
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