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Fig. 2 The decomposition diagram of separation time for the expanding tube separation system
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Fig. 3 The location of the resistance wire grid along the circumferential direction of the separation shell
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Fig. 4 The circuit’s schematic

and its circuit boards
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Tab. 1 The fractured time of the resistance wire grid
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Fig. 6 The effective strain signals of the strain measure points
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of the first fractured resistance wire
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On the Measurement of the Separation Time of
Expanding Tube Separation Device

SONG Bao-yong'?, HU Zhen-xing?, SUN Jing®, LIU Peng-peng', TANG Zhong-bin', SUO Tao'
(1. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;

2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract: Explosion velocity of booster explosive and separation structure response rupture time were
experimentally studied by using a combining measurement method of resistance wire grid and super
dynamic strain gauge. Meanwhile, separation synchronicity of both inner and outer separation plates
as well as the synchronicity of explosion at both ends of separation structure were also analyzed based
on the experimental results. Experimental results show that both inner and outer separation plates
present good separation synchronicity with only 1us lag time. The delay time from the moment of
receiving detonation signal to separation plate rupture is about 6pus. However, it was found that there
is 50pus lag time in the two ends initiation of separation structure. So, the synchronicity of explosion at
both ends of separation structure is poor.

Keywords: expanding tube separation device; synchronicity; measurement



