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Table 1 Detonation-initiating threshold velocity for normal impact of a truncated

cylindrical steel projectile onto Comp. B explosive covered with a steel platel®’

MEREE i) {8 2 James“—# "M " # "M Jacobs &t H IR
/mm /(km/s) H5EHHE/ (km/s) /(km/s)
0 0.8910.04 0.95 0.92
1 0.9940.02 0.98 1.03
2 0.961+0. 04 1. 05 1. 14
3 1.2140.03 1.12 1. 25
5 1.4540.05 1. 34 1. 48
6 1. 6040. 05 1.55 1. 39
7 1.704:0.05 1. 73 1.70
8 1.9340.07 1. 81 1.81
9 1.8540. 01 1.91 1.93
10 1. 99 2. 00 2.04
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1. Projectile; 2. Projectile-sabot seperator;3. Electromagnetic velocity gauge ;4. Steel cover plate;
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8. PBX-HMX explosive bar;9. Paste for explosive bar-fixing;10. Gun chamber;11. Sabot
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Fig.1 Experiment observations for oblique impact of projectile onto plate-covered explosive
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Table 2 Detonation-initiating threshold velocity for oblique impact of a cylindrical steel

projectile onto TNT/RDX (40/60) explosive covered with a steel plate
i f HHHER MAEREE SBEEEE" RELEH

HAER S /) /mm /mm /Ckm/s) K
1 0 16. 2 14 1.9910. 04 0
2 15 16. 2 1. 9940. 08 0.25
% 3 45 16. 2 2. 4410.06 0. 62
i 4 45 20. 4 12 2.7010.10 0.57
5 60 16. 2 3.25%0. 05 0. 80
1 16. 67 6 1. 91£0. 06 0. 49
® 2 16. 67 12 2.6510.05 0. 51
3 15 16.67 6 1.9610.10 0. 50
4 45 16. 67 6 2.3840. 07 0. 61
2 5 45 18. 34 6 2.12£0. 04 0.57
6 60 16. 67 6 3.00%0. 10 0.71
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Fig.2 Tip coefficient dependence on attack Fig. 3 Tip coefficient dependence on attack angle
angle @ for a truncated cylindrical steel projectile 8 for a spherical steel projectile impacting onto
impacting onto TNT/RDX (40/60) explosive TNT/RDX (40/60) explosive covered

covered with a steel plate with a steel plate
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Table 3 Tip coefficient k for normal impact of steel projectiles onto

TNT/RDX(40/60) explosives covered with a steel plate

HBRY WEEBE #HEzr- EETYT  Riz%

FE HEER HEES 75 i) By & K B
/mm /mm /(kin/s) W H1E /mm k
1 BEE¥L  FkiEE $16. 2 14 1. 994 0. 04 16. 2 0
16. 2
2 BHEARL RL#EK ¢ 6 2.2240.08 16.2 0.68
; R 83°
3 =317 Bl sk $16. 67 12 2.65+£0.05 16. 67 0.51
4 I H& [i7F iy 14X 14X 14 12 1.8540.08 15. 8 0
5 I H kil 14X14X14 6 1.93+0.06 18. 01 0. 60
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ON THE PROJECTILE OBLIQUE-IMPACT
NITIATION CONDITIONS FOR EXPLOSIVE
COVERED WITH A PLATE
Fang Qing,Wei Yuzhang,Zhang Keming
(Laboratory for Shock Wave and Detonation Physics Research ,Southwest
Institute of Fiuid Physics,P.O. Box 523,Qhengdu ,610003)

Zhang Shougqi,Zhao Yuhua
(China Academy of Engineering Physics,P. Q. Box 501,Chengdu,610003)
ABSTRACT Cylindric and spherical steel projectiles were launched by using a two-
stage light gas gun at L.SD to impact onto an explosive charge (TNT/RDX=40/60)with
a steel cover plate. Critical projectile velocity to initiate the detonation in the charge is

obtained for various projectile attacking angles and different cover plate thicknesses.

Our experimental results show that we can use a modified or generalized Jacobs cri-
terion

vd'? = (1 + k)[A + Bh/dcosd)]

to formulate the critical initiaion condition for oblique impact. Here v is the projectile ve-
locity ,d is the projectile diameter,# is the plate thickness, is the attack angle, A and B
are material parameters related to explosives and the cover plate(for steel plate-covered
TNT/RDX=40/60 explosives,A=3. 33 and B=05. 34). % is a coefficient related both to
the geometry of the projectile head and to the attacking angle 4. For truncated cylindric
steel projectile,£=6/75° and for spherical steel projectile £20. 540. 2(1/cos6—1). We
thus extend the Jacobs criterion to a form suitable for oblique impact.

KEY WORDS projectile,oblique impact,detonation initiation criterion.



