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Table 1
HTTB with D-RDX or commercial RDX

Information of explosive charge casted by TNT or

) charge theoretical extragranular
explosive densi densi |
charge ensity ensity pore volume

/grem™  /gecm™  (EV)/%
RDX/TNT,60/40 1.695 1.745 2.87
D-RDX/TNT,60/40 1.701 1.745 2.52
D-RDX/TNT,70/30 1.704 1.760 3.18
RDX/HTPB,80/20 1.510 1.533 1.53
D-RDX/ HTPB,80/20  1.512 1.535 1.50

%2 D-RDX/¥% i@ RDX Fy &b IR
Table 2 Properties of D-RDX and commercial RDX crystal
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mean particle spherical extent

sample particle size span

crystal apparent intragranular pore

particle surface

size/pm /R, density/g - cm~? volume (IV) /%
D-RDX 283 0.80 0.85 smoothness >1.7980 <0.443
RDX 141 1.1 0.75 coarseness <1.7930 >0.720

b. D-RDX
1 D-RDX/33d RDX & A0RE (1) 3G HE BOUE BOL# Rl A
Fig.1  Optical microscopy of D-RDX and commercial RDX

crystal with matching refractive index
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Table 3

commercial RDX crystal

Particle size and size distribution of D-RDX and

mode particle size distribution particle
sample particle size

size/um D10/pm  D50/pum  D90/pm  span
D-RDX 280.4 87.2 283.2 540.5 0.80
RDX 140.1 65.7 141.4 375.9 1.1
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Fig.2 SEM photographs of D-RDX and commercial RDX crys-

tal surface
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Fig.3 Optical microscopy of commercial RDX crystal with

matching refractive index before and after
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Table 4 Shock wave sensitivity of melted charges of D-RDX
or commercial RDX with TNT

) RDX/TNT  D-RDX/TNT  D-RDX/TNT
componen 60/40 60/40 70/30
G50/mm 20 17 18

decreased extent of
shock wave - 15 10
sensitivity /%
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Table 5 Shock wave sensitivity of casted charges of D-RDX
or commercial RDX with TNT

G50 of G50 of decreased extent
commercial D-RDX of shock wave
RDX/mm /mm sensitivity / %
SNPE ( France) 16.8 12.3 26.7
Albion( Australia) 17.1 11.9 30.4
ICM(China) 17.5 12.0 31.4

i il i RDXBLAT A% BB 5 A e 1 4> Rl
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Evaluation of Crystal Property and Initiation Characteristics of Decreased Sensitivity RDX

HUANG Ming', LI Hong-zhen', XU Rong', ZHOU Xiao-qing', NIE Fu-de', CHEN Bo®
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China; 2. Institute of Nuclear Physics and Chemistry, China
Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The crystal characteristics of decreased sensitivity RDX ( D-RDX) and commercial RDX (RDX) were studied by optical
microscopy with matching refractive index,scan electron microscopy (SEM) ,sink-float process and laser particles apparatus. It is
found that there was obvious difference of crystal characteristics such as microstructure of inter crystalline voids, particle size and
distribution , shape , morphology between D-RDX and commercial RDX. The crystal characteristics value of D-RDX were measured :
average particle size being 283 um ,the span of size distribution being 0. 8, spherical degree being 0. 85, smooth particle surface,
explosive particles apparent density being above 1.798 g - cm ~*. The shock wave sensitivities of D-RDX and commercial RDX
were measured by using small scale-gap test, from which the decrease level of the shock wave sensitivity of D-RDX melted with
TNT is 10% —-15% and casted with HTPB is 31.4% . The difference of shock wave sensitivity of melted or casted explosive charge
relates closely to the crystal characteristics of RDX.

Key words: physical chemistry; RDX; crystal characteristics; shock sensitivity
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P S 22 18] 1h
The crystal properties of decreased sensitivity of RDX (D - RDX), such as microstructure of inter crystalline
voids, particle size and distribution, shape, morphology, were evaluated. And the shock wave sensitivities of D

- RDX was characterized by using small scale —gap test.
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