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Fig.1 Structural schematic diagrams of shear type explosive bolt
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Fig.2 Schematic diagrams of separation mechanism for shear
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a. before separation
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Fig.3 Pictures of shear type explosive bolts before and after

separation
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Fig.6 Measurement output time history of explosive bolts
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Decupling Test and Characteristic of Pyrotechnic Shock Effect of Shear Type Explosive Bolt

Ll Yan-hua', WEN Yuan-quan', LI Yuan', XIONG Shi-hui' , HOU Hui-min’, LI Zhi-liang'*
(1. State Key Laboratory of Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. CNGC Xi'an Qinghua, North Special Energy
Group Co. Ltd. , Xi'an 710025, China)

Abstract: To identify the shock generated sources of shear type explosive bolt, four kinds of explosive bolts with different states in-
cluding preload, no preload, no piston shear and only propellant combustion, were designed. The decoupling of four kinds of
shock sources including the collision of propellant combustion, piston shear weak surface, end of piston stroke and preload re-
lease, was realized. Their acceleration response at 15 cm from the shock source center on 60 cmx60 cmx1 cm equivalent alumi-
num plate were measured by using the piezoresistive accelerometer. On this account, the shock response spectrum of various
source was calculated and compared with the overall shock response spectrum. Results show that the characteristics of different
shock sources are different, the shock induced by propellant combustion is mainly caused by high frequency, while the shock
caused by the collision of the piston shear weak surface and the end of piston stroke is concentrated in medium and low frequency.
The preload release is major contributor to the overall shock response output, accouunting for approximately 57.51% ,while the
contributions of three shock sources of propellant combustion, piston shear and piston impact are equivalent.
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