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Fig.1  Structure diagram of delay detonator withstanding a
high acceleration impact

1—insulated plug, 2—firing element, 3—washer, 4—ignition
composition pellet, 5—delay composition pellet, 6—initiating

explosive pellet, 7—output charge, 8—annular space, 9—buffer
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Table 1 SHPB loading test data
tvpe quantity bullet driving acceleration
yp /piece pressure/MPa /x10% g
I 5 0.18 ~0.25 12.0 ~15.0
I 5 0.18 ~0.25 10.0 ~14.5
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Table 2 Delay test data
with high acceleration impact test without high acceleration impact test
i I t Lo i t t Lo
type qugntlty t max min S qugntlty t max min S
/piece /ms /ms /ms /piece /ms /ms /ms
I 5 6.8 8.0 5.6 1.13 5 8.68 9.8 8.0 0.77
I 5 27.0 28.6 24.8 1.5 5 29.4 30.8 28.4 0.96

Note: S is standard deviation.

R3 A, TOE A A EE I I B

Table 3  Comparison of delay test data with and without a gas storage space
quantity /piece t/ms Lhax /MS tnin /MS S
with a gas storage space 5 249.6 276 228 19.92
without a gas storage space 5 374.4 386 356 13.68
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Fig.4 Common structure model and loading stress Fig.5 Stress distribution structure model and loading stress

distribution curve
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Table 4  Stress propagation data of the models
common structure stress distribution structure
point stress/Pa stress attenuation/% point stress/Pa stress attenuation/%
9594 1.18 x10° (max) 8808 1.38 x10° (max)
10610 0.94 x10° (max) 20.3 10225 1.1 x107 (max) 20.3
17018 4.4 x10° (max) 68.1
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Fig.6  Distortion results of stress distribution and consoliding

model
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Design of Electric Delay Detonator Withstanding a High Acceleration Impact

LEl Ming, GAO Yan, LIU Wen-hao
( Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China)

Abstract. The loading process was analyzed to improve performance of delay electric detonator withstanding a high acceleration
impact . The consolidating and buffering structures,and delaying technology withstanding impact were also studied. The design of
stress distribution, firing, auxiliary ignition, consolidating design of delay element, annular gas storage space structure design were
adopted. Thereby, high impact loading test was carried out. Results show that the value withstanding acceleration of the above
design structures is higher than 1 x10° g and the delay performance is also improved.
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