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Table 1 Hole diameter in a thin plate

No D/mm v, /(km/s) {/mm D;../mm Dy,../mm
1 3.96 4. 81 1. 00 7.36 7.60
2 4.10 3.42 1. 00 6.68 6.95
3 4.23 3.62 1. 00 6.70 7.23
4 4.98 3.52 1. 00 7.48 7.99
5] 5.07 4.31 1. 00 8.50 8.65
6 5.16 4. 46 1. 00 8. 30 8. 85
7 5.56 4.10 1. 00 8.68 9. 04
8 5.84 3.43 1. 00 8.22 8. 81
9 5.84 3.52 1. 00 8.25 8. 88
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Table 2 Characteristics of debris cloud velocities

D/mm t/D v,/ (km/s) Vaxoe / Vo Vexpre / Vo Vasse/ Vo Vexpre/ Vo
9.53 0.03 6. 54 0.99 0.12 0.96 0.17
9.53 0.05 7.38 0.97 0.29 0. 89 0. 30
9.53 0. 06 6.78 0. 97 0.33 0. 84 0. 34
9.53 0.08 6.68 0.96 0. 36 0.77 0. 39
9.53 0.10 6.72 0.95 0. 44 0.70 0.42
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550 DS 1 5 et i 827 %

8 . - - . 9 .
L :gozg mi o . F —o-,=3 km/s =-,=9 km/s
7 V=7 km/s 8} ——v=5>km/s -e-v,=10km/s
BN - 1 | —-v.=7km/s =—+v=12km/s
| —-,=8 km/s ’1)0—8 km/s 0, =13 km/s
6 ~-0,=9 km/s 7F U= ; 0T
+ -o-v(,:lp km/s ; : | ; ;
| —=v,=12 km/s v A : 6
5 *'01,:13 km/s s —/'/"r i
é : 1 E 5 //-—*‘—f H
< 4 4 A ° _ =4 /__.f
S i : s e i S S |
31 ; ] Lot S G
8 bl e S —
q i T H >
2 /’W”_’_«r—""_‘r—v_o_l ,
) ) ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 hd X "
4 5 6 7 8 9 10 4 5 6 7 8 9 10
D/mm D/mm

Bl 6 AFE v, T D X#E R 2z 85 R 52
Fig. 6 Effects of prejectile diameters on debris cloud velocities under different impact velosities
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Characteristics of debris cloud produced by normal impact

of spherical projectile on thin plate shield

ZHANG Yong-giang'*" , GUAN Gong-shun®, ZHANG Wei*, PANG Bao-jun®
(1. Institute of Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China;

2. Hypervelocity Im pact Research Center , Harbin Institute of Technology ,
Harbin 150001, Heilongjiang, China)

Abstract: Based on the equations for the conservation of mass, momentum, and energy together with
the theory of plane shock wave and thermodynamics, a debris cloud model was proposed to character-
ize the debris cloud produced by normal impact of spherical projectile on thin plate shield. Characteris-
tics of debris cloud calculated by using the proposed model are in agreement with the experimental re-
sults. Under different conditions, calculated results of characteristics for debris cloud by using the
proposed model show the following conclusions. (1) The center-of-mass and spread velocities of deb-
ris cloud increase with the increase of impact velocity and projectile diameter, and decrease with the
increase of shield thickness, and spread half angle increases with the increase of impact velocity and
shield thickness and decreases with the increase of projectile diameter. (2) The change curves of veloc-
ity and spread half angle of debris cloud have similarities. (3) Under the determination of projectile
and shield material, percentage by mass of materials in different phase states has relation only to im-
pact velocity of projectile for the debris cloud loaded by shock wave. These conclusions are consistent
with the experimental results.
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