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Fig.1 Simplified model for motion of explosive residue in air

7 A (1) AT Bk oR 8

du, 1 AP, 1p,dCu, —u)  (u,—u,) (2)
de p, dl " 2p, de p)dsz/lglu
A, g, T 1y 1) i HE g B 5 A ST
AN BRI FE R AR WA a2 7 R AR

(3)

dz
K (3) RACA (2) X5 L & 7 JTT;’%@"‘-‘&

WORLz 3l 7 Rl A8 0
du, u
T; == ?j + 8 (4)
DR D BT 5 5% B 0 o A B G S B B S0 9 U AR B
W AE K- T7 18] 19 73 A R AL R R 5 BT 18] Y38
ZARZS
B e (5)
d¢ T,
B NEARIGAF, B 20 2 =0,u,(0) =u,,,cosd,
175 #E (5) AT 3 .

u, = u,,cosd exp( - —) (6)
TU

¥ = uycos0 7,[1 = exp( =) ] (7)
TU

X, 0 R URLIZ 2l 5 18] B K- A o iz i Ta]
A (6) iR T 5% B Wy TR 4l HICHE JBE 7 7K P 7 1) 1Y)

LT O, 3 (7) S 5k B W BURL K P il IR B (]

14956 28, AR WA 7K S 41 R g A7 — I AR BRAEC R

Ky = Uy €088 7,(d) = u,,, cosf - p.d/18u (8)
3 BRERBUZEIMAESN

3.1 HARBYREKRELSHEEERR

i 78 24 K v R 05 11 5k B W) UKL A 7K SF- 7 1) 3
TN G A DO 2 3l T, ) 4 — JURL 1 7 7K - 5 1)
B BRI RS o A IR IR A R 51 A 5k B
Py OB 23 A B 5 T UKL ) 24> D7 1] 4 HOPL 23 AH 452
XPRiAR d, 1 KE 25 5% B YT RORL T &, 727K F- T 6165 3 Y
e BB B 4 (8 ) =X

X (d,) =u,, . cos0 7,(d,) =R, (d,)cosh (9)

AR, (d) =u,,7,(d)

K (9) A] LB A bide d, i FURL S W W) 1R 18 3l
i kAR R, (d,) R ERTH S P4 B 1 T s 5 2
HTE PR IE A0 2 s ( RBCEER TR0 8T o

S |\ (x4dx, y2dy)

B2 5% A o AR

Fig.2 Analytical model for distribution of explosive residue
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Fig.3 Curve of density distribution of explosive residue

grains with diameter d_ vs distance in horizontal
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Fig.4 Normal distribution curve of explosive residue
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Fig.5 Curves of denstiy of mass distribution of explosive residue

grains with different diameters in horizontal
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Experimental Study on Damage to Explosive Charge by Impact Load

in the Process of Penetration

CHEN Wen'?, ZHANG Qing-ming', HU Xiao-dong®, BAI Run-ging’
(1. School of Mechatronics Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Chongqing Hongyu Precision Industry Co. Ltd, Chongging 402760, China)

Abstract: With respect to the explosive charge unsafety caused by high-speed earth penetrator, the penetration test was carried out
with subscale projectiles, and the test projectiles were recovered to check the variations of appearance and density of explosive char-
ges. Baffle test was also performed to test the thickness variations of critical baffle and the effects of the impact loads on the damaged
to explosive charge in the process of penetration were studied further. Results show that the damages to the explosive charge at differ-
ent positions are different (it is more serious in the front and rear section compared with that in the middle section) , and the dama-
ges increase with the increasing of penetration velocity and the shock sensitivity is improved remarkably.

Key words: engineering mechanics; impact load; penetration test; damage to explosive charge; shock initiation
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A Simplified Theoretical Model on Scattering and Distribution

of Explosive Residue of Solid Condensed Explosive

Yl Jian-kun, Al Yun-ping, YAN Ke-bin
(Artillery Academy of PLA, Hefei 230031, China)

Abstract; A simplified theoretical model was introduced for predicting distribution characteristic of explosive residue in horizontal
orignating from surface layer of charge because of border influence. With the theoretical model of spherical grain dynamics of sparse
two-phase flow in single dimension, computing formulas of velocity’s attenuation and scattering distance were built for explosive
residue grains in horizontal. Then, a simplified theoretical model on distribution of explosive residue was put forward on the basis of
a spherical space with radius equalling to maximum- horizontal scattering distance of explosive residue grains with certain diameter.
With this model, the distribution characteristics in horizontal of explosive residue grains were theoretically analyzed under condition
of explosion in air. Results show that there exists a maximum value of scattering distance in horizontal for explosive residue grains
with certain diameter, and the density of mass distribution of explosive residue firstly increases with incraesing of distance to a maxi-
mum value and then decreases with inereasing of distance. Theoretical result basically matchs the phenomena of distribution of ex-
plosive residue in experiments.

Key words: explosion mechanics; explosive residue; scattering and distribution; simplified theoretical model





