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(d) 125 - 180 wm spherical HMX particles( x 100)
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Fig. 1  Optical microscopic pictures of HMX

particles with different size

(a)  EMGRAEBEHT IO B R IE R (35 %)

(a) Optical microscopic picture before image manipulation

(b)  FEIBRAL B B 56 5 42 IR — 245
(b) Planar projection picture after image manipulation
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Fig.2 Image manipulation of 400 —450 pm
original HMX particles

(a)  FEGAL BRT YOG~ B 3RIR (35 )

(a) Optical microscopic picture before image manipulation

(b)) ERAL B i 58 B SR I — 4450 R 1R
(b) planar projection picture after image manipulation
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Fig.3 Image manipulation of 400 - 450 pum
spherical HMX particles
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Table 1 Example of sphere factors of
400 - 450 wm HMX particles

particles No. original spherical
1 0.822 0.828
2 0.765 0.857
3 0.777 0.815
4 0.824 0.833
5 0.820 0.850
6 0.736 0.836
7 0.842 0.843
8 0.805 0.851
9 0.791 0.843
10 0.705
11 0.759
12 0.789
13 0.862
14 0.810
15 0.736
16 0.813
average 0.791 0.840
standard deviation 0.042 0.013
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Table 2 Sphere factors of HMX particles with different size

HMX particle 400 - 450 pm 280 —400 pm
size and type original spherical original spherical
particle number 924 950 801 1109
average sphere factor 0.790 0.810 0.785 0.816
standard deviation 0.039 0.034 0.042 0.033
F-test 1.405 1.597
F @=0.05, Fy (0 ,0) =1
U-test 12.158 17.377
U a=0.05,Z7,,=1.96
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Fig. 4 Sphere factor distribution of 400 —450 pwm HMX particles
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Study on Mechanical Isotropic of PBX

WEN Mao-ping, LI Ming, PANG Hai-yan, LI Jing-ming
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The mechanical properties of two types of specimens were tested, which were sampled from different direction ( transverse
and longitudinal) in two PBX formed by mould pressing and isostatic pressing respectively. The experimental results show that both of
tensile and compressive strength between transverse and longitudinal directions in isostatic pressing PBX are almost the same,in other
words , isostatic pressing PBX is mechanically isotropic; and although compressive strength between transverse and longitudinal does not
show obvious difference for mould pressing PBX, but tensile strength shows apparent difference,mould pressing PBX is anisotropic.

Key words: materials mechanics; polymer binder explosive (PBX) ; mechanical property; isostatic pressing; mould pressing
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Quantitative Characterization of HMX Particle Sphericity

XU Rui-juan, KANG Bin, HUANG Hui, LI Jin-shan, HUANG Heng-jian
(Institute of Chemical Materials, CAEP, Mianyang 621900, China )

Abstract; The shapes of spherical HMX particles were studied by digital optical microscope and image manipulation technology.
The sphericity of HMX particles were identified and calculated , the average sphere factors of HMX particles are 0.785,0.816,0. 790
and 0. 810, respectively. The shapes of HMX particles are quantitatively characterized through statistically calculating the sphericity
of thousands of HMX particles with particle size of 280 — 400 pm and 400 — 450 pm. The results show that this method can
distinguish the circularity of different HMX particles and quantitatively characterize the HMX spheroidizing effect.

Key words: analytical chemistry; HMX; shape of particle; sphericity
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Safety of Heating TNT in Microwave Oven

ZUO Jun, HAN Chao, YONG Lian
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The tests for understanding safety and potential application of melting TNT by microwave heating were carried out in the
anti-explosion room by the commercial microwave oven with output power of 0 ~600 W ,which was improved for safety performances.
The effect of output power,loading capacity of TNT and container on temperature-time curves were studied. The process for melting
TNT were recorded. The surface chemistry and the molecular structure of TNT samples before and after microwave heating were
analyzed. The results show that the surface and the structure of TNT do not change after microwave heating when microwave power is
120,240,360 W ; loading capacity of TNT is 10,50,100 g; container is of glass or plastic; heating time is 40 min; the maximum
heating velocity is 66 C + min ' ; the maximum heating temperature is 146 °C ,respectively. Furthermore, combustion or explosion
does not occur in the tests.

Key words: physical chemistry; microwave heating; TNT; safety; explosive



