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Performance Verification of Hinge Driving Segmented Nut Type Holding

and Release Mechanism for Cube Satellite Applications
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ABSTRACT

Pyrotechnic devices are widely used for space appendages. However, a cube satellite
requirements do not permit the use of explosive pyrotechnic device. A nichrome burn wire
release has typically been used for holding and release of deployable appendages of the
cube satellite due to its simplicity and low cost. However, relatively low mechanical
constraint force and system complexity for application of multi-deployable systems are
disadvantages of the conventional mechanism. To overcome these drawbacks, we developed
a hinge driving segmented nut type holding and release mechanism based on the
nichrome burn wire release. The functional performance of the mechanism has been
verified through release function test, static load test and shock level measurement test.
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Fig. 3. Release Mechanism on Vetran Tie
Down Cable for TEPCE Tether
Deployment System [4]
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Fig. 5. Separation Test Set-up
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Table 1. Specification of Holding & Release
Mechanism

3500

3000 i ] ltems Specifications

] Volume @20 mm x 27 mm
[ ] Mass 22 g

2000 | ] Allowable axial force 3200 N

<3.5 s (ambient),
<5.5 s (at -20°C)

SRS Max. 65 G
Required power 6W

2500 |- ]

Force (N)

1500 [ ] Release time

1000 |- ]

w0 | 1 Qualification oo o
f ] temperature 20°C / 50°C
0o e Wire cutting by
0 10 20 30 40 50 . . . .
T Release principle nichrome burn wire
ime (s) triggering

Fig. 11. Allowable Axial Load on Mechanism Material Al-6061
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