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Fig. 1 Shaped charge configuration.
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Fig. 2 Geometrical modeling by AUTODYNR-2D.
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Fig. 3 A typical jet velocity distribution curve.

OHFLE ETOY 2y P#EZRLTWS, Yy PAE
DWIREICETHETIE, SV =2y M EREIBLOAEKT 2
Vv PERIGEEINLIEN HE, Vv PEHEIER
ENb, EEBEICELLKIE, TV oy MEEDLH
o> THATL, OV zy PEZREZMEZSIBETIY v b
EROREEHPHI T L,

FZE HEE D #EL0 km - sec’ L E, EE1ghY v b A°

14 |
12
-= 2. 1lmm
2 10 L o 4.2mm
@
ﬁ - 4.2-1.2mm
< st + 42-2.1mm
i
g - 3.5-1.4mm
T 6} v 3.0-1.4mm
=9
= -+ 2.5-0.8mm
= 4 F
2 =
0 [l 1 i i "
0 2 4 6 8 10 12

Initial position of liner element; distance from apex (cm)

Fig. 4 Calculated jet velocity of each line element.
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Fig. 5 Flash X-ray image of jet from shaped charge with aluminum liner.
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Fig. 6 Configuration of inhibitor, spacer and defense plate.
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Fig. 7 Test set-up in the atmosphere.
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Fig. 8 Flash X-ray image of inhibited jet tip that distance Fig. 9 Flash X-ray image of inhibited jet tip that distance
from CSC base is 428 mm. from CSC base is 960 mm.

Table 1 Inhibited jet tip profile.

Jet tip in the Fig. 8 | Jet tip in the Fig. 9
Distance from CSC base: mm 428 960
Mass of jet tip: g Measured 1.66 1.15
Calculated 2.12
Velocity of jet tip: km * sec’!| Measured 10.54
Calculated 10.55
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Fig. 10 Test set-up for vacuum condition.
Table 2 Inhibited jet tip profile in the atmosphere and vacuum.
10.6 km * sec'required | 9 km * sec” required
Atmosphere | Vacuum Atmosphere
Mass of jet tip: g Measured 1.91 2.09 2.38
Calculated 2.12 242
Velocity of jet tip: | Measured 10.5 | 10.9 9.67
km - sec” Calculated 10.55 8.95




Sci. Tech. Energetic Materials, Vol.65, No.3, 2004 75

Inhibited tip jet

(a) Before the impact on the bumper

(Flight distance:540mm)*2 _loud.

' < Inhibited tip jet
~ (Flight distance:
" 690mm)*2

e

Al-Alloy Plate*1

(b) After the impact on the bumper

Fig. 11 Inhibited jet tip image penetrating Al-Alloy plate.
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Fig. 12 Inhibited jet tip image with being different from inhibitor parameters.
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Study of hypervelocity impact testing using a shaped charge (1)

Hitoshi Miyoshi*, Makoto Hikiji*, Seishiro Kibe**, Susumu Toda**, Tetsuya Yamamoto***,
Mitsuru Kobayashi***, Asao Kunoh***  and Tetsuyuki Hiroe****

This paper proposes a new technique of hypervelocity impact testing method using a shaped charge. For the development of a
bumper to protect spacecrafts from space debris impact, hypervelocity impact testing has been studied. The speed of conical
shaped charge jet tip is over 10 km - sec’, but trailing jets and slug are needless for impact testing. To remove the needless mat-
ters from the shaped charge, the inhibitor method and defense plate system were tested and its effectiveness and problems were
identified.
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