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Table 1 Fundamental characteristics of different samples
sample medium :ineen;;:zno/fg cem-? g?)éi(zr:gk;alance
GZ-00 air 0.0012 -0.357

GZ-01 water 1.0 -0.236

GZ-02 oxidant solution  1.38 -0.142

GZ-03 oxidant gel 1.40 -0.137

GZ-04 oxidant gel 1.42 -0.084
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Fig. 1 Schematic diagram of the plate dent test
1—detonating cap, 2— booster pellet, 3—explosive sample,

4—steel plate, 5— stent
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Fig.2 Scheme for underwater blast experimental arrangement
1—ignition cable, 2—load rope, 3—transmission cable, 4—

experimental holder, 5—explosive sample, 6—pressure sensor
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Fig. 3  Effect of filling medium on detonation propagation

behavior of propellant charge
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Table 2 Detonation velocity of different sample

density of charge detonation velocity

sample

/g« cm™? /km + 57!
GZ-00 0.83 no detonation
GZ-01 1.26 4.93
GZ-02 1.41 5.54
GZ-03 1.43 6.30
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Table 3 Calculation results of detonation performance of dif-

ferent samples

sample D/km « s~ p/GPa Qy/kl - kg™ /L - kg
GZ-01 5.12 7.1 1516 1023
GZ-02 6.43 14.5 3196 894
GZ-03 6.48 14.8 3189 894

Note: D is the detonation velocity, p is the detonation pressure, Q, is the

heat of explosion, V is the specific volume.
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Table 4 Underwater output energies of different explosive

. P T ome e e Q
: /MPa /ms /Koegt /kegT /kegT /K- g!

GZ-01 11.60 165.42 1.009 1.497 2.543 2.266

GZ-02 12.24 172.45 1.313 1.796 3.157 3.196

GZ-04 12.60 190.88 1.402 2.148 3.640 3.882

2%rock

emulsion - - 0.575  2.607  3.182 -

explosive'®]

1* rock

emulsion - - 0.613  2.798 3.411 -

explosive!'®)

ammonium

nitrate fuel 0.782  2.433  3.225 -

oil explosive

Note: p,, is the peak pressure of shock wave, T, is the period of the bubble
pulsation, e, is the specific shock energy, u is the shock loss factor, ue,
is the initial shock wave energy, e is the specific bubble energy, eis

the specific explosion energy , Q, is the heat of explosion of explosive.
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Effect of Different Filling Medium on Detonation Performance of Propellant Charge

WANG Peng', HE Wei-dong®, WEI Xiao-an®
(1. Hubei Institute of Aerospace Chemical Technology, Xiangyang 441003, China; 2. School of Chemical Engineering, Nanjing University of Science and Tech-
nology, Nanjing 210094, China)

Abstract; In order to study the detonation performance of propellant grains in different medium, the interspaces among the propel-
lant grains were fully filled with water, oxidant solution and oxidant gel, respectively. The detonation performances of propellant
charges with different filling medium were studied through the plate dent test and chronometer measurement test, which compared
with no filler. The underwater output energies of propellant charges containing different oxygen balance of filling fluids were also
measured by underwater blast test. The results show that with the addition of different filling medium such as water, oxidant solu-
tion in the charge of propellant grains, it is conducive to the growth and spread of detonation shock wave. The work capability of
the charge is improved, and the detonation velocity is also increased. When the charge of propellant grains is filled with the dense
medium which contains oxidant, it has excellent detonation velocity (about 6.4 km - s™). The underwater energies of propellant
charges are increased with the increase of the oxygen balance, and there is a significant linear relationship between the total energy

and the oxygen balance of the charge. Its shock wave energy is more than 1.0 kJ - g~

and the total energy is basic quite compared
with the rock emulsion explosive and ammonium nitrate-fuel oil explosive.
Key words: propellant charge; filling medium; detonation performance; detonation velocity; underwater output energy
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