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Fig. 1 Jet penetration with a coordinate system moving
at the penetration velocity, U.
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Fig. 2 Experimental set-up of the LSC jet imaging test by using
a flash X-ray.

mm, & X200mm T, ¥ —AMMBTII= T a, BEEZ
RDX, FE®I3650gr-ft (1gr-ft'=2.126x10"kg-m") ® b
DEMEHL 7z,

LSCO X2 5 50mm DALED 7 Vv I ¥ — R L BT
ZE, BIEOBRUERICA F VM EHAL, 75 v v a
XMoo ) FESFHIETE L. CORRICEREES
WO, 95— HoMmKIZFHEBAF T — VO Rk
BT — T THEELL,

LSCE Y=y boNEMBREZHET 720, IBOXHT 1 v
LI LSCHREIRRT o Wi % LB O W% % 5 LA & HEk D
Eifo o BONEEHEZI Y FIAMPKETFLTCY 2 v
FORWPRZNCL K B 205, BOMIITY = v b OfLHE
BIRIEAT R CTH B &0, 2O HEZRITL 2. XH
O HINILSCY = v MAIWCEE & Lz, BHEY =y
foT7a Y v IAL Vv ERETAIEICED Vo y bEERE
Kwrzl, ST VL—r 7y TRNZEHET LI L ER
BwE LoZEitk b,

3.2LSCY v ML Z2MIRBHAR

KBty b7 v T % Fig ART o Fig 5305 ok
%9 o LSCIZME25mm, E&100mm, ¥ — A #idéh, 1B
FIZRDX, R IZ00gr-ft'db D&, JHI7.7mm, £X
100mm, ¥ —AME7 V3, BIEIIRDX, FH13650gr- 1t
R L7z,

PHIZE E1.8mm, #200mm, H100mm T, %
20mm f§ TYI R\ 7z, RELREDNEF T RICHMHKES — M %
fACTHREL, BMobWREHFoOZERE FIALT, Mg T —
7B BB & B L7z o MU R oo gs A B kY
B8, Mtk — 1130.03mmDOEY T X F V¥ — b F4K
ERQIZL 7,

SHEWIZTAE26mm T, 1.8mmE X OHKR & 0.2m m D i
fahE % 13HLAERE L7z, #if%f 120.03mmE S O KR ) =X 7
VY — M A E 22 EIEA0.08mmTdH - 720 WEWITED B
MigEE OESIZEH TERVLOTH D, Vv bOEE

200 mm
7 Adhesive tape
Ionization probe
/ 30mm
Electric detonator
50mm LSC

Column made of styrofoam
30mm

<>

Plywood 30 mm thick

Fig. 3 Fixing configuration of the LSC and others, viewing them
from the direction of a flash X-ray tube head.
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Fig. 4 Experimental set-up of the steel plate penetration test.

Table 1 Timing of flash X-ray exposure, as the delay time from
the signal of the ionization probe.

Photo number | Delay time (us) | Condition of the films
1 11 Jet front unclear
2 31 Jet front unclear
3 51 Good
4 71 Good

oL THE, Vv MR RYOUEZ R 2 R ET
3, ABEEBLTROL) KB TE 5,

t t
=11+ [0y 21y |22 (4)
Vi bV P

Z T, by, LIHIAR, MERE DR, py, p 3R, A
BREOBEETHL . 5RO E, EROBMETZAZN
1.8mm, 0.2mm, 7.86g-cm?, 0.6g-cm?& %%, B, i
BBOBERERER) AT VOBEIPSHIEL TV 5,

Bt — ALSCOME, p;id11.34g-cm? % D TT =
3.545- Vil 72 %0 MEWIUEHIE S 2mm O /ZT O Yty
3T,,°=3.666 + V' & %2 %0 E- T, HIARD 0.2 mm 73 A% 1%
JGIcE &b 22 108D, BRIERI A 3.3% A S b
SEWhD, MICE AR, ERVEKRTDH LA LKL
TARMH 13 B BA3.3% MR T %, MBkZEHH T T L3
Y= ALSCTIIMA8%MART 22 LIl %,

4. BRRUEE
41LSCY v MERE

P L 2BEEIZOW T, 4 F ¥ FEHOBS S 0EH
B& % Table 11 C/RY . BEIZ T ¥ b5 R MRS TEL,

Foil sheet probe

T~ L

| Insulated sheet

i ; Steel plate

. mm o

N

Vise
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Table 2 Measurement data on the penetration depth and the time of penetration of the lead- and aluminum-sheathed LSC.

Unit: us
LSC Lead 900 gr-ft Aluminum 650 gr-ft”'
No. Pb-1 Pb-2 Pb-3 Pb-4 Al -1 Al -2
Stand-off: mm 25 57 50
Penetration: mm
0 0.00 0.00 0.00 0.00 0.00 0.00
2.0 2.97 2.38 3.24 2.77 2.57 2.52
4.0 6.31 5.52 6.39 6.24 491 4.78
6.0 9.49 8.82 12.61 9.42 7.51 7.19
8.0 13.37 12.50 16.15 12.43 11.20 10.15
12.0 23.40 23.45 26.05 21.73 20.83 18.69
14.0 28.58 24.90 32.47 29.55 31.40 23.86
16.0 35.33 40.90 38.70 36.08
18.0 43.33 48.89 48.59 43.52
22.0 66.33
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Fig. 9 Oscilloscope data, as an example.
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Fig. 10 Relation between the penetration depth and the time of penetration of the lead- and aluminum-sheathed LSC.



178 H. Miyoshi et al.

10000
2 oPb-1]—]
8 aPb-2[ |
ol * Pb-3
= o Pb-4[—
2
£ 1000
8 < O e
% U o . T
g o
S . s T%Ts
[a W] =
<o
A
100
00 40 80 120 160 200 240

Penetration distance (mm)

10000
E o Al-1/]
z AAL2
28
= 1000
= e L 3 A
= = = 7'y
g °
b5 'y
5
Q‘ [
100
0.0 4.0 8.0 12.0 16.0

Penetration distance (mm)

Fig. 11 Relation between the penetration distance and the penetration velocity of the lead- and aluminum-sheathed LSC.
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The jet penetration performance
of linear shaped charges
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Fundamental jet performance tests of linear shaped charges (LSC) were conducted to evaluate their jet penetration
behavior. The criteria used for these tests were based on penetration tests for conical shaped charges (CSC). Photos of
the aluminum-sheathed LSC jet taken by using flash X-ray confirmed the jet velocities to be about 2,400m-s". The
steel plate penetration tests uses steel plates, insulated sheets, a pulse generator and a digital oscilloscope. The pene-
tration velocities of aluminum- and lead-sheathed LSC against steel plates were calculated to be less than 1,000 m-s™
at a maximum region. These proposed testing methods are very useful for improving the performance of LSC.
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