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a. test projectile A (laminar charge)
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b. test projectile B (column charge)
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Fig. 1  Structures of test projectiles

1 —penetrator, 2—f{ront rotating belt, 3—protective paraffin wax,

4—grain, 5—rear cover, 6—rear sabot
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Fig.2  Photographs of explosive charge for test projectiles
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Fig.3 Photograph of charged test projectile
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b. recovered test projectiles
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Fig.4 Recovered test projectiles
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Table 1 Test results of explosive impact damage

test v configuration of .
1 Lo damages of grain
sequence /m * s test projectile
A-1 328 good  good
No. 1 ~ 3 grains have slight crack, No. 18
A2 545 good grain has microcrack and edge breakage
while the other grains are OK
No. 1 ~2 grains have slight crack, No. 18
A-3 568 good  grain has microcrack and edge breakage
while the other grains are OK
No. 1 grain is breaking up, No. 2 ~ 4
grains have slight crack, and No. 18 grain
A 867 good has microcrack and edge breakage while
the other grains are OK
No. 1 grain has macrocrack, No. 2 ~ 4
grains have slight crack, and No. 18 grain
A 824 good has microcrack and edge breakage while
the others grains are OK
B-1 343 good good
B-2 368 good  good
No. 1 grain has breakage on the edge and
B4 548 good slight crack on the end while the other
grains are OK
No. 1 grain has breakage on the edge and
B-5 539 good  slight crack on the end while the other
grains are OK
No. 1 grain has breakage on the edge and
macrocrack on the end, and No. 1 ~ 2
B-10 837 good  grains have slight overlapping curve on the
circumference. No.3 grain has breakage on
the edge and macrocrack on the end
No. 1 grain has breakage on the edge and
macrocrack on the end. No.1 and 2 grains
B-11 849 good have slight overlapping curve on the circ-

umference. No. 3 grain has breakage on
the edge and macrocrack on the end
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Table 2 Density variations of the explosive charge

before and after damage

3 1

No. po/gem™ p /g cm a v/m >+ s”
A-1-1 1.8446 1.8619 +0.94
A-19 1.8514 1.8501 -0.07 328
A-1-18 1.8478 1.8423 -0.30
A-2-1 1.8453 1.8694 +1.31
A-29 1.8561 1.8331 -1.24 545
A-2-18 1.8449 1.8196 -1.37
A-3-1 1.8500 1.8776 +1.49
A-39 1.8518 1.8494 -0.13 568
A-3-18 1.8445 1.8193 -1.37
A4-1 1.8425 1.8891 +2.53
A-4-9 1.8470 1.8604 +0.73 867
A-4-18 1.8563 1.8164 -2.15
A-5-1 1.8468 1.8976 +2.75
A-59 1.8574 1.8803 +1.23 834
A-5-18 1.8491 1.8197 -1.59

Note: p, is density before damage; p, is density after damage;

a=(p, —py)/py; v is penetration velocity.
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Fig.5 Baffle test set-up
1—simple plane wave generator, 2—flyer, 3—clamping plate,

4—supporting case, S—baffle, 6—grain, 7—witness plate
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Table 3 Experimental results of baffle thickness

for the charge after damage

v loading d, A A
a

Jm - s-'  position / mm results Jm (To x 100%
front section  +0.94 10.4 explosion  0.025 0.24
328 middle section -0.07 10.5 explosion  0.125 1.2
rear section -0.30 10.8 explosion  0.425 4.1
front section  +1.49 12 explosion 1.625 15.7

568 middle section -0.13 12 no explosion - -

rear section  —1.37 12.5 explosion  2.125 20.5
front section  +2.53 12.5 explosion  2.125 20.5
867 middle section +0.73 12.5 no explosion - -
rear section  —2.15 12.5 explosion  2.125 20.5

Note: The thickness of the critical baffle before test: d, =10.375 mm;

d, is the thickness of test baffle; A =d, —d,.
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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



