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ABSTRACT

We studied attenuation characteristics of shock waves induced by a donor charge and the sensitivity
of an acceptor for optimal design of a TBI (Through-bulkhead initiator). The attenuation behavior of
shock waves was studied by measuring free surface velocity using a VISAR (Velocity Interferometer
System for Any Reflector), and the sensitivity of the acceptor explosives was analyzed via SSGT (Small
Scale Gap Test). It was found that the acceptor sensitivity obtained by the SSGT may be inappropriate

for the design of the small-scale explosive devices such as TBI due to the different shock duration

time.
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Fig. 1 Through—-bulkhead initiator.
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Fig. 2 TBI for VISAR experiment.

Table 1. CH-6 composition.

Weight
Percent
(%)

Research Department Formular X (RDX)| 97.5

Composition

Calcium Stearate 1.5

Polyisobutylene 0.5

Graphite 0.5
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Fig. 5 Free surface velocity vs. time for different
bulkhead thickness.

SAT o3 A EHol
of AA3] HIEe= o]
. Ay FA7F 05 mm? Al89
o] AHTFH FE7F AAME
Bt ol Af W] FA T}
A HEEHE 4 Il
Aol AEe o]

S Azro]l AR}EWA &= e
A o Yehded ol ¢fe Z

o Ay Ue|A wWALE = wkALEL
Ao AdHt) o5 gdstr] 95t A wA
=3¢t F WA 9= A1 2HyE ALEE Eq.
49} 23 I e 9 171 nsecE AFR 169
nsec®} FAFSICE Eq. 4914 CsF S ZAH] A
Z<Ql STS 3049 Hugoniot 2 Z+zh 4570
m/sec} 1.490|t}. o] 7oA Uy YA&Eo )

olN
N
lo 9 o

Fo 03

path _ 2Xthickness

t(sec) = Ot ST
P

" shock velocity

4)

Fig. 59| A@ZA 7N &
HA 232 gs JErE o 2Ase
I FEefo] Foema o] wf FSHP)
5[15]9F #Zo] AAE F 1 ol&
el Fig. 69} 2tk o7]dA U 5
Toli pe A¥e 7] BxE UEd
ofe] o3 WA= Ftol ABFAYE 1 m

2 i
2 1
1o,

ol

rlo
t
Qa

o &l
o o

o
<
9
fl
M
R

M

o

S

Thickness(mm)

Fig. 6 Shock pressure vs. bulkhead thickness.
100 - = Dent Value 4
. - - - Boltzmann Fit
7777777777 [
80 - Ny .
\I
S n
o 60 \ i
g \
E I
> m
e 40 \ E
S \
[=] \\
20 | :
0r am'_ = g
1

1 1 1 1 1
9.5 10.0 10.5 11.0 1.5 12.0 12.5
Gap Thickness(mm)

Fig. 7 CH-6 dent value vs. gap thickness.

e gwrEQ A5E4d 2 du s U

Walle] o] W RS 09772 wl$ 53k

P:PoUsUp:PU(CU;;+SUpQ) ®)

£ o o

HE Hluwste] WE&RE FASY Fig. 7
o FEoke] WAEE ALEr] $sked 50%
dent Zol& Yehle #71e] FAE Lofok
3tk o] 5 9135te] dent HoJE]o] tidle] WA



213 F4s 2017, 8, Heatal)| sftel SIS ALE B 4
HHOE itk o] o g8 e By o0 —
BES AMEEYT REE 0362072 £4 2o} sl
WERE e de 2 FA} e Aer R /
Fers 9o, S N
S = = ES R = \ —— STS 304 i
AARA G olgstel WEHA AT g v/ = Winor image of 575 304
PMMA F7E 3% 1145 mmelth. Eq. 3¢l 2 /s
/
delel WEAH Foke pIW 102 GPag @ " / | -
A}, % 10 / < o=
sl / -~
— N

IN
AT
1z

ARl gEofe] HdH= 4
04%9.01] g3 wAHE Fh%e
P EHA] FE ek AgE T

2

b
2o

ol
o
£

7]

12
=2

014
o

(AT T2
o 4 2

1 oNT
o 2 O O R g m g 4 o

ofj
Y
2 g m[o
T g
e
1
o
o

24
TN

rr

M
v
W

o
2l
>

o
i off

[0
=)
)
e
2 1o
)
tlo
o g

I
2

AN
2 4 oqgg
ML
flo rju
gy
e tlo

2
is&r\rm

O‘l‘?.,

o Lo

A

e

A

fal
ko2

=N

B
Mo

o
oy
r
S

A A

Ll
H 9] Hugoniot
(mirror image)©] 4Z<¢F CH-62] Hugoniot
Rt Aol o) 2 HE15]. ol 9
A 3t (impedance matching)”7]*H o]}l &}
Eﬂ agos Jehld Fig 8% th o] u
A&¢H FH%7 A Hugoniot 4+ Table
29} 2t} Fig. 894 YA =7} 500 m/sQ] 7
fr 29 SEEFEH 79 Aol Fb
21 GPaRlH| o] W Fofo] A== F
% °f 58 GPaZ llg< Hda dd7
L2} of] 4] Q"’J@ ZF AUk olof e WAoo

i g

S

U o | I cO > S R w A = (AR QR (S AR =10
p )
r> ‘o
off
oft
f
by

10
£L X

@ o 4o 13

\

o

200 400 600 800 1000 1200 1400
Particle Velocity Up(mls)

o

Fig. 8 Hugoniot P-U, diagram of TBI.

Table 2. Hugoniot parameters.
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