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ABSTRACT

Explosive bolt is one of separation device that uses high explosive charge, and is separated by
pressure formed by an explosion and the resulting shock waves. Explosive bolt having such a
mechanism would have to be designed to minimize shock and debris formation generated during
separation. In this study, separation tests were carried out with distance as variable for restraining the
explosive bolt (Air Gap). Bolt release and its separating shape with variation of air gap is observed,
and we used accelerometer to measure the shock wave transmitted through a bound object. In
addition, separation behavior of explosive bolt is analyzed using ANSYS AUOTODYN program. By
comparing the results of previously performed experiments and analysis, we could confirm the effects
of air gap to the release behavior of explosive bolt, and decide optimum constraining environment for
specific separation bolts.
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Fig. 2 The shape of Explosive Bolt.

Table 1. Specification of Specimen.

Type Rigde-cut

Bolt Size 1/2 inch
Material 17-4 PH
Operating Current 5.0 A(Min)
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Fig. 4 Test Equipment of Pyro-shock.

Table 2. Specification of sensor.

Maker KISTLER

Type 8743A100

S/N 2005302

Measuring range 100 kg
Sensitivity 0.0568 mv/g

Resonant frequency 100 kHz

Table 3. Confinement condition of “A”.

Condition | A(mm) | Condition | A(mm)

Type 1 $12.8 Type I $14.8

Type II ®13.8 Type IV $15.8
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Fig. 5 The shape of Separation plane.



70 Hs3|

Table 4. Measured values at sensor.

(m/s%)
No. | A(mm) 8
+Max. -Max Mean
1 ®12.8 978 157 567
2 12.8 1200 100 650
3 ®13.8 360 40 200
4 ®13.8 249 122 185
5 14.8 334 130 232
6 14.8 158 96 127
7 d15.8 159 85 122
8 d15.8 249 103 176
800
|
600 \ .
G \\
% 400 \
-g \\‘\
< ‘7\\_ -
200 ] - \\\:\
i Type 1 Type LII Type IlII Type-I v h

11 12 13 14 15 16 17

Out diamete upper confinement (mm)

Fig. 6 The relationship at sensor.
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Table 5. Material Data of 17-4 PH.

Parameter S-7 STeel
(17-4 PH)
Reference Density 7.86(g/cm?)
A 1.47e6 [KPa]
B 447 [KPa]
n 0.18
c 0.012
m 1
T, 1763 [K]
I 217
G 2.0 [KPa]
v 0.272
Principal Tensile Failure Stress 2.8x10°
Erosion strain g
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