512 A 03] g 2y 714 AL Efls 3

FANE K

3

A

g TRk

ol A e I E W

B Fe £ 43"

The Application of Pyrotechnic Shock in Korean Aefospacé Progra‘lmb

Sang-Seol Lee; Hong-Bae Kim, Sang-Mu Moon, Sung,-Hyun Woo

ABSTRACT

The term “Pyrotechnic Shock™ or “Pyroshock” is used to describe short duration, high amplitude and high

frequency transient structural responses in aerospace vehicle structures. The transients are generally initiated by

firing of an ordnance item to separate or release a structural member of fastener.

The objective of this paper is

to present a set of pyrotechnic shock environment information - specific characteristics indaced by many

separation devices, prediction, testing, measurement and analysis methods of pyroshock environment. In

addition, it is introduced the application of pyrotechnic shock test in Korean aerospace development program.
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1. Near-Field Pyro-shocks :
- Source 25-E] 15cm ofu}
- Peak acceleration : 5,000 G(Q=10) o] 4}
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2. Mid-Field Pyro-shocks :
- Source £ FE 15~60cm
- Peak acceleration : 1,000~5,000 G(Q=10)
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Figure 1. Typical Pyroshock Response Spectrum
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Figure 2. Attenuation for Constant Velocity Line
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- Flexible Linear

Device ] Typical Applications
POINT SOURCE
- Pin Pullers Release of Deployable Subsystems
- Cable Cutters Generdbj Low Load Capability
- Bolt Cutters
- Suib Valves High Gn Pressure Release
- Separation Nuts |. High L mnsmlssmn Capability
Booster’
) Spaceerlmiuoster Separation
Distributed or Goninublus Sources
- V-Bands Spacecraft/ooster Separation

Missite Staging ~ Low Load
High Peirformance Missile Staging

Shaped Charge | Thick Metal Cutting

(FLSC) B
- Super*Zip™ Booster Staging and Release
-TM ' LMSC Many FLSC Applications
- Mild Detonating | Materisl Fractu-e

Fuse (MDF) Expansion Bellow Pressurization

Payload Fairing Separation

Accelerstion Gpk

Table 1. Pyro-Shock Device Categories and Applications
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(b) Attenuation for Structure Type

Figure 5. Shock Attenuation for Structure Type
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Figure 6. Shock Test M/C(KARI). (a) Free Fall Shock M/C. (b)
Electro-magnetic Shaker(V964). (c) Electro-magnetic Shaker(V394).

Table 2 Shock Test M/C and Its Shock Performance(KARI)

Shock Machine Shock Performance
LDS V994 Half sine peak bump : 801kN
Electromagnetic Acceleration : 180g
Shaker Displacement : 63.5mm
LDS vo64 Half sine peak bump ; 267kN
Electromagnetic Acceleration : 210g
Shaker Displacement : 50.8mm
Free-Fall  Shock | Over 3,000g in time domain
Machine Qver 5,000g(Q=10) in SRS
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(b) Shock Signal (in SRS )
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Figure 8. Wavelet Modification Method
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Figure 9. KOMPSAT-1 PyroShock Test
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Figure 10. Shock test of KITSAT . (a) Solar panel
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Fig. 10 Shock test of KITSAT {il. (a) FM shock test configu-
ration (b) Given SRS (c) Regenerated Shock Acceleration
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Figure 11. KSR-ll Fairing Separation Test.
(a) Test Configuration. (b) Time Response & its SRS
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