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Design and verification test of a pyrotechnic release device for impact reduction

Wang Meng'?, Zhou Zhitao', Lin Degui'?, Zhou Xubin'?, Wang Wentao®
(1. Shanghai Institute of Satellite Engineering, Shanghai 200240, China;
2. Laboratory of Space Mechanical and Thermal Integrative Technology, Shanghai 200240, China;

3. Beijing Institute of Space Electromechanical Technology, Beijing 100076, China)

Abstract: A certain pyrotechnic release device is mainly used to realize the connection and separation of large

loads. To reduce the large release impact, theoretical researches are carried out and an improved design based on the

cellular buffer principle is proposed. Through the verification test, the impact after the improvement is reduced from

above 11 000g to below 1500g, showing that the impact reduction is remarkable.
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Components of the pyrotechnic release device
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Fig. 2 Impact response curve in time domain at the release
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Fig. 3 Impact response curve in time domain near sensitive
equipment
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Fig. 4 Stress-strain relation of aluminum cellular
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Fig. 5 The original release solution
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Fig. 6 The optimized release solution
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Fig. 7 The shape of cellular cushion
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Fig. 8 The compression test curve of cellular cushion
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Fig. 9 Verification test for the optimized release solution
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