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Abstract

This paper proposes a non-explosive separation device for the deployable SAR antenna. This device
utilises a Ni-Cr wire to restrain the antenna's belt mechanism, and joule-heating is used to minimise the
impact of deployment. After the Ni-Cr wire has been cut, the device is deployed through the preload of the
belt mechanism. Considering the design load(99g) and preload conditions, FEM analysis for AL7050 and Ti
was performed. This analysis revealed that the amount of deformation for AL7050 was 0.256 mm with a
margin of +0.09. In addition, by performing orbital thermal analysis, the temperature distribution for AL7050
in the worst cold case is confirmed as 50 to +2°C and -10 to +90C in the worst hot case. This analysis
confirmed that the separation device would remain stable even in the worst environment.
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Fig. 1 Configuration of Separation Device on the
Belt Mechanism

Fig. 2 Deployable SAR Antenna Configuration (a)
Stowed, (b) Deployed
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Table 1 Summary for FEM Information

T N
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Fig. 5 Structural Analysis Model and Results (a) Finite Element Model
(b) Displacement (Titanium, Z-axis) (c¢) Von-Mises Stress (Titanium, Y-axis)
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Table 2 Structural Analysis Results

AL7050
Axis Displacement Von—-Mises
Max. 285.7 MPa
X Max. 0.167 mm
(Mos: +0.10)
Max. 287.4 MPa
Y Max. 0.175 mm
(Mos: +0.09)
Max. 286.4 MPa
Z Max. 0.256 mm
(Mos: +0.10)
Titanium
Axis Displacement Von—-Mises
Max. 295.5 MPa
X Max. 0.106 mm
(Mos: +1.20)
Max. 298.2 MPa
Y Max. 0.111 mm
(Mos: +1.18)
Max. 296.6 MPa
Z Max. 0.183 mm
(Mos: +1.20)
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Fig. 6 On-orbit Thermal Analysis Results (AL7050)

(b) Worst Cold Case
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Table 3 On-orbit Condition for Thermal Analysis

Orbit
Orbit Inclination 97.513 deg
Altitude 528 km
Eccentricity 0
Period 5711.68 sec
Worst Hot Case
RAAN 301 deg
Argument of Periapsis -23.44 deg
SUN RAAN 270 deg
Worst Cold Case
RAAN 121 deg
Argument of Periapsis 23.44 deg
SUN RAAN 90 deg
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