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The Development of Pyrotechnically Releasable Mechanical
Linking Device Using Pressure Cartridge

Dongjin Kim*' - Yeungjo Lee** - Youngkyun Ko***

ABSTRACT

Explosive bolts are reliable and efficient mechanical fastening devices having the special feature
of a built-in release. The disadvantage of explosive bolt lies in that it is based on the high
explosive effect of a pyrotechnic charge. The aim of the present work is to propose a
pyrotechnically releasable mechanical linking device for two mechanical elements that does not
suffer from such drawbacks. The pyro-lock using the pressure -cartridge has the release
characteristic without fragmentation and minimum pyro-shock. The present work is focused on
the design, the interpretation of structure, the separation mechanism, separation force, and the

results of various tests.
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Fig. 1 Shape of Pyro-lock
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Fig. 2 Separation Mechanism of Pyro—lock
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Fig. 3 Results of tension tests of shear pins
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Table 1. Design factors

EE=] aud
5 aug Ball 1 s
B3] (A]) vhge
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Table 2. Pressure Cartridge converted force

s | AEEE [ FEERA
(10cc) (3cc)

PC-1400 1,100 3,667 1.54

PC-800 600 2,000 0.84

PC-300 200 1,333 0.56
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Table 3. Withstanding force on tension

Al s 175 (kN) A A 273k (kN)

1 108.87

2 88.92

3 88.03 2

4 87.71

Fig. 4 Result of stress analysis
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Table 4. Results of separation function tests
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Table 5. Table of Environment series tests
_ Al 8 W3 .
NO | & 9 I T21314 5 3 Al
1 A5 AT X | X | X | X | X 5
2 FFA AN X | X | X[ X|X]| 5
3 |2 FF X | X 2
4 AL & X | X|X]| 3

Fig. 6 Graph of thrust force
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