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Abstract

The micro-vibration of space mechanical cooler in orbit is an important factor affecting the per-
formance of space optical remote sensor in orbit. In this paper, based on the two-dimensional si-
nusoidal negative Poisson ratio metastructure, harmonic oscillator is added to improve the low
frequency vibration isolation performance of space mechanical cooler. Firstly, the parameters of
metamaterial with negative sinusoidal Poisson ratio were analyzed, and the thickness of cell with
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negative sinusoidal Poisson ratio was determined. Then, the vibration isolation frequency is re-
duced by adding harmonic oscillator, the dimensions of harmonic oscillator and spring plate are
determined. Finally, the vibration isolation performance of the structure is analyzed. The results
show that adding harmonic oscillator can effectively improve the vibration isolation efficiency at
the frequency of concern, and the vibration isolation efficiency of the structure at the required
three frequency points is better than 80%.
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Figure 1. Microvibration frequency domain curve of 250 w pulse tube refrigerator
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Figure 2. Metamaterial cell and structure diagram [8]
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Figure 3. Vibration isolation structure model
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Figure 4. The results of parameter analysis of two-dimensional structure
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Figure 5. The resonant frequency of the structure
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Figure 6. Harmonic oscillator cell structure
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Figure 7. The results of the frequency response of the resonant structure and the compar-
ison with the two-dimensional structure
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