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Fig.1 Schematic diagram of the pyroshock response

multi-parameter testing device

1—hanging cotton rope, 2—adapter blocke, 3—accelerome-

ter, 4—pressure sensor, 5—aluminum block, 6—bolt,
7—force sensor, 8—separation nut body, 9—electric squib,

10—test aluminum plate
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Fig.3 Schematic diagram of the installation location of the
MRVI

1—MRVI, 2—case, 3—piston
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Table 1

Property parameters and pyroshock reduction effects of three types of MRVI

maximum response

relative maximum maximum actual compression . decrease  energy
stiffness acceleration / g
density load / kN compression / mm / mm /% utilization / %
without MRVl  with MRVI
small 0.19 10 2.8 2.74 1330 852 36.0 79
medium 0.32 18 1.9 1.78 1530 1251 18.2 46
large 0.44 30 1.2 1.08 1697 1416 16.6 31
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Influence of Metal Rubber Vibration Isolator on Pyroshock Response of Pyrotechnic Separation Nuts

ZHAO Xiang-run'*, YAN Nan', GUO Chong-xing*, DAl Wu-si’, HUANG Jin-hong’, FU Shao-bin*
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China: 2. Institute of Pyrotechnics
Technology , Liaoning North Huafeng Special Chemical Co., Ltd., Fushun 113003, China)

Abstract: In order to prevent the spacecraft from being damaged by the high pyroshock during the action of the pyrotechnic sepa-
ration nuts, a metal rubber vibration isolator(MRVI) was used to suppress the pyroshock response caused by the impact of the
piston in the separation nut. Three kinds of MRVIs with different stiffness were installed at the end of the piston movement in the
separating nut, and the shock response spectrum (SRS) in the frequency domain of 500 Hz to 10000 Hz was analyzed. The re-
sults show that the pyroshock suppression effect of the MRVI mainly occurs in the frequency band above 3000 Hz, and the pyro-
shock suppression effect in the frequency band above 5000 Hz is the most significant. The maximum acceleration response after
installing a small-stiffness MRVI is reduced from 1330 g to 852 g, and the maximum reduction in analysis frequency domain is
675 g@5993 Hz. The maximum acceleration response after installing a medium-stiffness MRVI is reduced from 1530 g to 1251 g,
and the maximum reduction in analysis frequency domain is 539 g@9514 Hz. The maximum acceleration response after install-
ing a large-stiffness MRVI is reduced from 1697 g to 1416 g, and the maximum reduction in analysis frequency domain is 538 g@
8476 Hz. The use of MRVI achieves a better pyroshock suppression effect, and provides a viable method for the pyroshock re-
duction design of the pyrotechnical actuation devices.
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