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ABSTRACT

In this paper, we report a non-explosive separation device for a small satellite which
utilize a shape memory alloy actuator. Based on previous research, we try to increase
the reliability of the proposed device by changing some components. It enables the
proposed device to activate under high preload. Also, we confirm it generates low shock
which is main advantage of non-explosive separation device. Finally, vibration test which
mimics launching environment and thermal vacuum test which mimics space
environment are carried out respectively. After each environment test, we confirm the
proposed device is successfully activated. Conclusively, we develop a non-explosive
separation device which can activate with low shock under high preload after shock and
environment tests(vibration and thermal vacuum tests).
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Fig. 1. Device configuration & working principle
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Table 2. SMA specification

SMA parameters Value
Wire diameter 0.381 mm
Resistance per length 0.0083 Q/mm

Length 180 mm
Strain 1~4 %
Deformation temp. 0 T

Device

Preload
Measurement

Fig. 2. System configuration of release time test
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Fig. 3. Preload & separation time test
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Fig. 6. Shock test result (SRS)(Q=10)
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Table 3. Input loads used for vibration test [7]

Resonance search
Axes | Frequ.[HzZ] Acceler.[g] Sweep
All 5-2000 0.5 constant | 2oct/min
Sine vibration
Axes | Frequ.[Hz] Level Sweep
5-20 +11.2mm
20-45 18[g] .
y 45-80 10lg] 2oct/min
80-100 6lg]
05-20 +11.2mm
20-45 18 [g] .
X,Z 4580 10 [al 2oct/min
80-100 6 [al
Random vibration
Axes | Frequ.[Hz] Level Sweep
20-100 +6dB/oct
y 100-850 0.2 g"2/Hz 16g(rms)
850-2000 -6dB/oct
20-100 +6 dB/oct
X,Z 100-850 0.2 g"2/Hz 16g(rms)
850-2000 -6 dB/oct
——

Fig. 7. Accelerometer position
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Fig. 9. Operation test in thermal
vacuum chamber
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