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Seal Enhancement Technology of Pyrotechnic Separation Device with High Output Energy

ZHANG Fei, XIA Dong-xing, ZHAO Xiao-yu, ZHANG Yu-ruo, MA Jun, QIAO Rui-hua
(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: Aimed at the smoke leakage problem of some pyrotechnic separation device under the condition of high output
energy condition, the cause analysis was carried out, the improvement scheme was proposed and the output performance and
sealing performance of the improved pyrotechnic separation device were tested and verified. The results show that the low
compression rate of the sealing ring (2.1%) is the main reason for sealing failure. The improvement measures were put forward,
which include removing the sealing ring between the screw and the shell, and designing two sealing rings between the piston and
the shell; Optimizing the size of the piston sealing groove to increase the minimum compression rate of the sealing ring to 15%;
And adding a deformable stainless steel ring for stopping gas and smoke between the charging component and the piston. The
verification test shows that the output performance of the improved pyrotechnic separation device meets the requirements; No
smoke or other gas generate during the separation process, which achieve the pollution-free goal; The stainless steel ring forms an
inner concave shape after action, which plays a role in blocking gas flow.
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Fig.l Structural diagram of some pyrotechnic separation device
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Fig.2 The photo of smoke leakage of some pyrotechnic
separation device during testing
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Fig.3 Simulation results of output performance of pyro-
technic separation device
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Fig4 Improved sealing structure diagram
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Fig.5 Schematic diagram of steel ring before and after action
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Fig.6 The high-speed photography photos of pyrotechnic
separation device
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Fig.7 Deformation of the steel ring after ignition by X-ray
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Tab.1 Results of velocity measurement test by on-off

target
Fe5 fi/ms to/ms t3/ms vi(m-s™1)
1 0.82 1.42 2.42 30.00
2 0.82 1.48 2.50 29.41
3 0.90 1.50 2.55 28.57
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