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Table 1 Thermal decomposition kinetic parameters of ordi-
nary RDX and high density spherical RDX

A E, T, M AS AG
sample T./C
/min™' /k}mol™ /°C /kJ*mol™  /Fmol™ K™ /kJ*mol™!

RDX  3.1x10'® 164.72 222.4 160.58 32.53 14446  225.7
H-RDX 41.8x10'"® 175.51 220.6 171.39 54.19 144.64  225.7

Note: A is the pre-exponential factor. E, is the apparent activation energy. T,
is the peak temperature when B is zero. AH is the enthalpy of activa-
tion. AS is the entropy of activation. AG is the free energy of activa-

tion. T, is the isokinetic temperature.
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Table 2
density spherical RDX

Mechanical sensitivity of ordinary RDX and high

sample Hsy / cm friction sensitivity / %
RDX 32.6 88
H-RDX 39.1 81

Note: H,, is the value of characteristic drop height.
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Table 3  Slurry viscosity and density of explosive cylinders
with ordinary RDX and H-RDX

. . slurry viscosity columns density
items cast explosives

/s /g-cm™

RDX:Al:C:HTPB,

1# 1548 1.78
59:30:1:10
H-RDX:Al:C:HTPB,

2# 910 1.79
59:30:1:10
RDX:C:HTPB,

3# 1378 1.55
84:1:15
H-RDX:C:HTPB,

4* 752 1.61
84:1:15
H-RDX:C:HTPB,

5% 1207 1.64

89:1:10
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Fig.3 Photographs of ordinary RDX-based and high density

spherical RDX-based cast explosives cylinders
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Table 4 Detonation velocity of different formulations with
ordinary RDX and H-RDX

items 1# 2% 3# 4*# 5#

detonation velocity /m+s™ 7676 7754 7740 7940 8181

3.6 & A[ERDXELFZ5HE &K EE ST
vk DA S i L2 R A AR R I ) R /N R A
BB AT Bh 7 245 HE 1 ol P RRE L B R AR 5

R5  ONFEBCTT 25HE R o R

Table 5 Shockwave sensitivity of different formulations

items number of plates detonator sensitivity
1# 21 positive
2% 19 negative
3# 22 positive
4# 19 negative
5% 21 negative

Note: plate is organic glass with 2 mm thickness.
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Properties of High Density Spherical RDX-based Cast Explosives

JIANG Hong-wei'**, ZHAO Xue’, RUI Jiu-hou’, QIAN Hua'’, LIU Da-bin'

(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. State Key Laboratory of Explosion Science
and Technology , Beijing Institute of Technology , Beijing 100081, China: 3. National Supervision and Inspection Center for Industrial Explosive Materials ,
Nanjing 210094, China)

Abstract: To explore the influence of ordinary hexogen (RDX) and high density spherical RDX on the properties of cast explo-
sives, the crystal morphology, thermal stability and mechanical sensitivity of the two kinds of explosives were evaluated by scan-
ning electron microscopy(SEM), differential scanning calorimeter(DSC) and etc. Taking typical casting formulation as an exam-
ple, the influence of RDX type on slurry viscosity, density of cylinders, detonation velocity and shockwave sensitivity was dis-
cussed. Results show that high density spherical RDX has smooth surface, few crystal defects and high sphericity. The apparent
activation energy and enthalpy of activation of high density spherical RDX is 10.79 kJ-mol™ and 10.81 kJ-mol™ higher than that
of ordinary RDX. The impact and friction sensitivity of high density spherical RDX is 20% and 8% lower than that of ordinary
RDX. Comparing with ordinary RDX, the high density spherical RDX-based cast formulation shows 41%—-45% and 10%—-14%
decrease in the slurry viscosity and shockwave sensitivity, together with 0.6%-3.9% and 1%—=3% increase in the density of cylin-
ders and detonation velocity, respectively showing a better process properties, detonation properties and safety properties.

Key words: high density;spherical hexogen (RDX) ;cast explosives
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