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Table 1 Formulations of PBX with differentmicrometer/nano-

RDXs particle gradations Y%
sample micrometer RDX nanometer RDX
JH-1 100 0
JH-2 95 5
JH-3 90 10
JH-4 80 20
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Table 2 Component contents of PBX with different microme-
ter/nano-RDX particle gradations %
sample RDX binder desensitizer 40-4 mesh sieve
JH-1 94.4 5.1 0.5 99.0
JH-2 94.4 5.0 0.6 99.0
JH-3 94.5 5.0 0.5 99.0
JH-4 94.6 4.9 0.5 100.0
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Table 3 Mechanical sensitivity of PBXs with different mi-

crometer/nano-RDX particle gradations

sample impact sensitivity /% friction sensitivity /%
JH-1 44 24

JH-2 12

JH-3 20

JH-4 40 20
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Table 4 Mechanical properties of PBXs with different mi-
crometer/nano-RDX particle gradations MPa
sample compression tensile strength shear
strength strength
JH-1 5.55 0.66 1.76
JH-2 6.57 0.77 1.96
JH-3 6.38 0.67 1.76
JH-4 6.02 0.64 1.79
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Table 5 Detonation velocity of PBXs with different microme-

ter/nano-RDX particle gradations

detonation velocity density
sample -1 -3

/m s /g + cm
JH-1 8033 1.691
JH-2 8186 1.698
JH-3 8178 1.698
JH-4 8131 1.698
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LIU Jie, WANG Long-xiang, LI Qing, et al. Preparation and

Effects of Nano-/micrometer RDX Particle Gradation on the Property of PBX

XIAO Lei', LIU Jie', HAO Ga-zi', KE Xiang', GAO Han', RONG Yuan-bo', LIU Qiaco-e*, JIANG Wei'
(1. National Special Superfine Powder Engineering Research Center, Nanjing University of Science and Technology, Nanjing 210094 , China; 2. Research Insti-
tute, Gansu Yinguang Chemical Industry Group Co. , Lid. , Baiyin 730900, China)

Abstract: To improve the mechanical properties and decrease the mechanical sensitivities of polymer bonded explosives ( PBXs) ,
PBXs with 100/0,95/5,90/10,80/20-micrometer/nano- RDX particle gradations were prepared by the solution-water slurry meth-
od. Their apparent morphologies were observed with an optical microscope and the mechanical sensitivities, mechanical proper-
ties and detonation velocities etc. performances were measured. Results show that the molding powder particles of PBXs with mi-
crometer/nano- RDX particle gradations are smaller and the samples reveal in ball-like particles with regular morphology. PBX pre-
pared with 5% nano-RDX and 95% micrometer-RDX has the best properties, compared with micrometer-RDX based PBX, and the
impact sensitivity of PBX with 5% nano-RDX and 95% micrometer-RDX decreases from 44% to 12% , friction sensitivity decrea-
ses from 24% to 4% , compression strength increases from 5.55 MPa to 6.57 MPa, tensile strength increases from 0.66 MPa to
0.77 MPa, shear strength enhances from 1.76 MPa to 1.96 MPa, and detonation velocity increases from 8033 m - s to 8186 m - s™'.

Key words: polymer bonded explosive(PBX) ; nano-RDX; gradation; mechanical sensitivity; mechanical property; detonation velocity
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