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Fig.1 Principle diagram of air gun test device
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Fig.4 Detonator typical X-ray images under axial loading
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Table 1 Resistance change of detonator
change rate of resistance AR/R /%

h/mm -

axial transverse
0 -2.94,0,0,-1.35,-1.01 "
0.3 3.64,-0.98,0 -2.30%
0.6 -1.56,0.43,0.40 -1.34,-2.09
0.9 0,0,9.68,-0.66,-6.86 -2.56,17.24

Note: 1) Five detonators’ bridgewire are all broken. 2) One detonator’s

bridgewire is broken.
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Table 2 Parameters of gasket and projectile

parameters gasket (PTFE) projectile(GCr15)
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Table 3 Material parameters
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Reinforcement Method of Typical Electric Detonator with PTFE under High Overloading

SUN Xiao-xia'’, LIU Wei' , SHEN Rui-gi' , YE Ying-hua', WU Li-zhi'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China; 2. Liaoning North Huafeng Special Chemical Lim-
ited Company, Fushun 113003, China)

Abstract: To improve the anti-overloading ability of initiating explosive device under ammunition penetration target, polytetraflu-
oroethylene (PTFE) materials with varied thickness were added at the bottom or the outer wall of detonators to weaken the impact
stress wave and the strength of inertial overload. The standard one-leg bridge-wire electric detonators were used as strengthening
object. The mechanism and effectiveness of this reinforcement method were studied by gas gun experiment and numerical simula-
tion. Experiment and the simulation results show that the buffer layer isolates the impact stress wave and cushions the mass inertia
of the detonators. With the increase of gasket thickness, the overload acceleration and overload damage of detonator decrease
gradually. When the buffer layer thickness is greater than 0.9 mm, the detonator has no obvious damage. The addition of PTFE
materials on the detonator has an obvious protective function.

Key words: solid mechanics; buffer layer reinforcement; bridge-wire electric detonator; polytetrafluoroethylene ( PTFE) ; high
overload; air gun
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