KiREREeEZAV BN AIHEDRBERE

Vibration Isolation of Nano-Satellite Using SMA device
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Abstract; In this study, a vibration isolation system using Shape Memory Alloy is studied so that the component of
nano-satellite can be isolated from the external vibration input. For this purpose, a data bank to understand vibration
characteristic of the satellite structure is prepared which includes the sensitivity of the structural characteristics on the
natural frequency and the mode. The proposed vibration isolation system employs the hysteresis characteristics due to
internal friction in SMA. The vibration suppression of mass-spring system with SMA is demonstrated numerically. A
prototype model of the vibration isolation device using SMA is developed and evaluated by the vibration test.
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Fig.1. Structure Model

Table.1.Nominal Properties of Structure Model

~HE 500x500x500 [mm]
¥ o[#4]

R 3[mm]

B T =N
I 2.8[g/cm?]
Yo 72[GPa]
NN 0.33
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Fig.2 Analysis Result of Structure Model

Table.2. Analysis Result of Characteristic Vibration
b | AR (OR) MR | Ak AT
0.182 0.044 -0.011 | -32.114 | -32.113
JEm | R () Bl | A
0.186 -32.734 -0.008 | 1.267
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Fig.3. Phase Transformation of SMA
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Fig.4. Stress-Strain Curve of SMA
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Fig.6.Constitutive Relation of SCSMA
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Fig.7. Hysteresis Curve of SMA
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Table.3. Simulated Model

WAL Xo = 12.5%
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M /5. (My,017) = (8.60%, 170 MPa)
Ag A5 (As, 045) (8.55 %, 140 MPa)
A (4 ,04¢) = (0.63%, 125 MPa)
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Fig.8. Response of SMA spring
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Fig.9.SCSMA Vibration Isolation Device
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Fig.11. H-11A QT Random Test Result
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