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Analysis on Shock Attenuation of STS Bulkhead Initiator

Bohoon Kim* - Seung-gyo Jang** - Jai-ick Yoh*'

ABSTRACT

Two-dimensional hydrodynamic analysis was performed to analyze the attenuating characteristics of
shock waves generated by the detonation of the bulkhead initiator. Through the interlocking analysis
between HNS and HMX stacking initiator and STS bulkhead, we have precisely simulated detonation
growth and pressure wave attenuation phenomena. The free surface velocity at the surface of the
bulkhead was measured for quantitative comparison with the test data by VISAR. As a result, it was
confirmed that the pressure attenuating pattern of the shock wave exponentially decreased according
to the bulkhead thickness. The observed inflection point at the particle velocity measured over time is
due to the subsequent propagation of the shock wave due to the rapid spallation of the interface
between the detonator and the bulkhead.
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Fig. 2 Free Surface Velocity Profiles

— 441 -



=

Thickness (mm)

Ko

Density[kg/nr’|

free surface velocity (m/s)

8§ .33 88888888 o

——— VISAR LEEFI TBI {t = 1.0 mm)

o

=

-

Thickness (mm)

I

15 2 25
time {us)

05 1

(a) Bulkhead thickness = 1.0 mm

Ko

Density[kg/nr’|

1000 T T
——— VISAR LEEFI TBI {t = 3.0 mm)
900 - — §
800+
- TOOH
E 600 -
f 500+
2
'E 400
& 300
= 200
100
o
100 . L R R R
0 05 1 15 2 25
time (us)

(c) Bulkhead thickness = 3.0 mm

=

-

Thickness (mm)

Ko

Density[kg/nr’|

free surface velocity (mis) ]
PEEERNEREEE:

~——— VISAR LEEFI TBI {t = 2.0 mm)

g

=]

=

-

Thickness (mm)

I

05 1

15 2 25
time ()
(b) Bulkhead thickness = 2.0 mm
Deasity{lg/n’]
TR
lwa

1000
1000

800~
700+

free surface velocity (m/s)
g

——— VISAR LEEFI TBI {t = 3.5 mm)

400}
3001
200
100}
0
100 L . R . R
0 05 1 15 2 25
time (us)

— 442 —

(d) Bulkhead thickness = 3.5 mm
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Phit = aexp(bt) + CeXp(dt) (4)
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