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Abstract: Pyrotechnic separation device of rocket has strong impact load characteristics during op-
eration. In order to effectively reduce the peak of impact, this paper proposes an impact protection
technology based on nano-energy absorbing fluid. Firstly, the energy absorption principle of Nano-
Energy-Absorbing fluid is studied, the main factors affecting the energy absorption density are ex-
plored, and the constitutive relationship is established. Secondly, the buffering structure design of
Nano-Energy-Absorbing fluid in limited space of pyrotechnic separation device is studied. Finally,
the impact protection performance is verified by finite element simulation and test. The experi-
mental results show that the energy absorption density of the designed protective structure based
on Nano-Energy-Absorbing fluid in this paper is as high as 122.8 J/g, the peak impact force is
59. 2% lower than that at no-load, and the peak impact acceleration decreases by 63. 4 %.
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Fig. 1 Schematic diagram of nanofluid working device
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Fig. 2 Schematic diagram of nanofluid absorbing energy
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Fig. 5 Finite element model of piston
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Fig. 6 Pressure-displacement curve under quasi-static loading
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