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ABSTRACT: Objective To study pyrotechnic shock reduction schemes for the spacecraft, and reduce the influence
of pyrotechnic shock on the devices mounted in the spacecraft. Methods Three pyrotechnic shock reduction schemes
were designed based on the principles of pyrotechnic shock reduction, prediction of shock response was made by
NASTRAN software, and validation and model modification were conducted using the separation test data of local joint
structure of satellite and launch vehicle. Results The maximum decrease of acceleration response was 62% by

increasing the interfaces between satellite and launch vehicle, 86% by inserting a complex structure between satellite and
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launch vehicle, and 60% by decreasing the contact area. Conclusion Certain pyrotechnic shock reduce effect can be

achieved by increasing the interfaces, inserting a complex structure or decreasing the contact area between satellite and

launch vehicle. Mass, stiffness of joint structure, pyrotechnic shock reduction effect, and the satellite and launch vehicle

status restrictions are factors to be considered when designing the system pyrotechnic shock reducing schemes.

KEY WORDS: pyrotechnic shock environment protection; FEA; spacecraft; shock reduction schemes
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Fig.1 Diagram of typical point joint structure and measuring point

for analysis and test
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Fig 2 Schematic diagram of shock reduction schemes
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launch vehicle
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Table 1 Parameters of materials of the FEM model

VA= IZps PR L /GPa HEL/N = B EE/(kg-m™)
BERE: S Y TN ibiecN 2A12 70 0.33 2700
TR 2A12 70 0.33 2700
WG 30CrMnSiNi2A 207 0.27 7930
GRERU Yy 2A12 70 0.33 2700
ZEnhih 2A12 70 0.33 2700
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Fig.5 Comparison of data before and after model modification
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Table 2 Peak value at in/out point of SRS shock response in shock reduction test
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Fig.8 Shock response at in and out point under three kinds of shock reduction status
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Table 3 Damping ratio of SRS peak value by each scheme
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Table 4 Analysis of effects of each shock reduction scheme
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