xS AEees] 20149 FASE 3
Ay LU B FEREEER|] AEATS fIst vRER T

Development of Flight Model of Segmented Nut Type Holding and Release
Mechanism Using Burn Wire Cutting Method for On-orbit Verification
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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 sim-
plicity 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 over-
come these drawbacks, we have developed a segmented nut type holding and release mechanism
based on the nichrome burn wire release. The great advantages of the mechanism are much lower
shock level and larger constraint force than the conventional mechanism using pyro. Flight model for
on-orbit verification was developed and verified through release function test, vibration test and ther-

mal vacuum test.
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(Engineering Model, EM)¥? <1Z=% &(Qualification ~ Table 1 Specification of Holding & Release Mechanism®

Model, QM)Q](S) AE AxE BEgg2 A4 7154 Items Specifications
_ . Volume @20 mm x 27 mm
Zo] 7hsdt &R N A(Flight Model, Mass 2 e
M) A7 3 AlFske] &2 715 AR, JAEAIY,  Allowable axial force 3200 N
ARAFA TS 3519 o] E3dlo :rL_)tH ;—q;(]- Release time <3.5 s (ambient), <5.5 s (at -20°C)
- _ 3 SRS Max. 65 G
28] AR A T2 RS g8l on, ) Required power oW
E3 A AL o] e Es St Qualification temp. -20°C / 50°C
Release principle Burn wire cutting type
Constraint Bolt M6
Constraint Material AL-6061

Nichrome
Burn Wire

(a)
Fig. 1 Holding & Release Mechamsm [(a) Before
Deploy (b)After Deploy]
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Table2 Spring Torque Budget Summary

Torque Budget (Nm)
T iteh 0.035
T Friction 4.851x10°
T, 2.742x10™
required 0.088
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Fig. 3 Vibration Test Set-up
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Fig. 4 Thermal Vacuum Test Set-up
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Table3 Summary of Function Test Result

No. of| Temp. Input Release | DSSW |Mechanism
Test | (C) |Voltage (V)| Time (s)| Signal | Release
1 25 33 0.61 Pass Pass
2 25 33 0.82 Pass Pass
3 25 33 0.8 Pass Pass
4 25 33 0.66 Pass Pass
5 25 33 0.89 Pass Pass
6 -25 33 1.065 Pass Pass
7 -25 33 1 Pass Pass
8 -25 33 1.03 Pass Pass
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