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Table 1 Inertial overload test results on four bearing position

test resistance change percents/%  structural
test position b deformation
number - max min average  number
axis input 10 0.811 0.678 0.745 0
axis output 10 1.635 0.774 1.144 2
radial parallel 10 4.420 0.699 1.381 1
vertical radial 10 7.628 0.666 1.799 1

R2 WMLWHE 4 3207 R A KAt Bk 5 45 R

Table 2 Structure instability overload test results on four bearing

position
. test resistance change percents/% explosion
test position -
number  max min average ~ number

axis input 10 1.022 0.774 0.898 0
axis output 10 2.166 0.774 1.321 0
radial parallel 10 0.646 0.258 0.506 2
vertical radial 10 1.723 0.518 0.982 1

a. axial compression

b. radial expansion

c. radial crack
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Fig.4 Shell deformation after high inertial overload impact
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Fig.5 X-ray CT chromatogram of detonator after high accel-
eration overload impact

1—crack on stopple, 2—remove of explosive interface, 3—radial
expansion of shell, 4—axial compression of shell, 5—decrease of

explosive density, 6—explosive interface leave weld point
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52.3 MPa

70.7 MPa

explosive

py/g+cm”’ pa/g - cm”’

density increase/%

py/g - cm™? p./g+-cm™? density increase/%

PETN 1.402 1.543 10.06

1.445 1.592 10.17

Note: p, is density after solidification,p, is density before solidification.
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Table 4

Inertial overload test results on four bearing position with structure reinforced detonator

resistance change percents/%

function time/ps output aperture/mm

test position test number

max min average max min average max min average
axis input 10 0.802 0.517 0.692 14.4 11.0 12.3 8.0 7.4 7.6
axis output 10 1.079 0.149 0.599 15.4 12.2 13.8 7.8 7.3 7.5
radial parallel 10 1.319 0.491 0.806 13.4 11.8 12.8 7.8 7.5 7.6
vertical radial 10 1.347 0.262 0.682 14.4 11.8 12.7 7.9 7.4 7.6

RS OMEBRIE AR LR EE 4 452 D107 LA KRR B g 4

Table 5 Structure instability overload test results on four bearing position with structure reinforced detonator

resistance change percents/%

function time/ps output aperture/mm

test position test number

max min average max min average max min average
axis input 10 5.873 1.245 3.570 14.6 11.2 12.9 8.2 7.8 8.0
axis output 10 4.946 1.787 3.362 16.6 9.0 12.6 7.8 7.6 7.7
radial parallel 10 0.870 0.201 0.439 19.2 12.2 14.0 7.5 7.3 7.4
vertical radial 10 3.672 0.969 2.128 14.4 10.6 12.6 7.7 7.2 7.4

Note: before high acceleration overload impact,the maximum, minimum and average values of function time and output aperture were 15.6 ps,

11.2 ws,12.8 ps; 7.9 mm,7.4 mm,7.7 mm.
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Fig.9 X-ray CT chromatogram of structure reinforced detonator
1—impinge on bridge wire and explosive, 2—homogenize of

explosive, 3—steady of shell structure
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Performance Determination and Structure Reinforced Design of Detonator in High Acceleration Overload
Environments

AO Cheng-gang, REN Wei, BAI Ying-wei, SHANG Hong-zao
( Science and Technology on Applied Physical Chemistry Laboratory, Shaanxi Applied Physical Chemistry Research Institute, Xi'an 710061, China)

Abstract: Hopkinson pressure bar and X-ray CT tomography scan equipment and devices were used to test and evaluate a bridge-wire
detonator’s performance in high acceleration overload environments. According to test results,the failure mode and the weak properties
were obtained. A structure reinforced detonator was designed through materials optimization,structural optimization and reinforcement,
transition charge solidified. The results show that reinforced detonator can withstand the impact of more than 100000 g and pulse with
width of about 100 ws. After the high acceleration impact,the detonator performance and basic structure nearly do not change,revealing
that the performance of bridge-wire detonator against high acceleration overload is enhanced.

Key words: solid mechanics; bridge-wire detonator; high acceleration overload; structure reinforced design
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