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Abstract

There is a huge difference between the mechanical environment of the spacecraft during the
launch phase and the orbiting phase. For the unit modules that need to be damped and isolated, it
is also necessary to design an unlocking device to ensure the structural safety during launch. Most
of the current researches are conducted solely on vibration isolation devices or unlocking devices,
but the two sets of devices are used in conjunction with each other and should not be studied in
isolation. In this paper, for a certain sky survey refrigeration module, a design scheme of vibration
isolation unlocking device including laminated damping vibration isolation ring and memory alloy
unlocking device is proposed, and then the simulation analysis is carried out. The analysis results
show that the fundamental frequency of the device meets the design requirements, and the vibra-
tion isolation efficiency of the vibration isolation ring reaches more than 95%. These results fur-
ther show that the vibration isolation unlocking device involved can meet the design require-
ments, with greater stiffness and high vibration reduction efficiency, and it can also provide de-
sign references for similar products in the aerospace field.
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Figure 1. Vibration isolation ring composition. (a) Free state; (b) Locked state
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Figure 2. Schematic diagram of the structure
of the unlocking device in the compressed state
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Figure 3. Schematic diagram of the unlock-

ing device structure in the unlocked state
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Figure 4. Vibration isolation unlocking device system scheme
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Table 1. Modal analysis results of the refrigeration module after installing the damping ring
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Figure 5. The first three-order modal array of the refrigeration module after installing the damping ring. (a) First-order mode;
(b) Second-order mode; (c¢) Third-order mode
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Table 2. Modal analysis results of the refrigeration module with the unlocking device locked
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Figure 6. The first three-order modal formation of the refrigeration module locked by the unlocking device. (a) First-order
mode; (b) Second-order mode; (c) Third-order mode
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Figure 7. Translational excitation force amplitude curve
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