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Fig.1 Schematic diagram of the hole formation with air
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Fig.2 Comparison diagrams of nitrocellulose solution before

b. after air bubbles removal
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Fig.3 Schematic diagram of hole formation with solvent vapor
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Table 1 Mechanisms of hole formation and the corresponding
procedures
possible mechanism  procedure steps conditions
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Table 2 Time for different temperature rise

temperature/°C time/min

65 ~65 60

65 ~70 30

70 ~74 60

74 ~74 30

74 ~77 60

92 ~92 30

77 ~92 90,50,40,30
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Fig. 6  Section microstructures of MOSP with and without

removal of the air bubbles
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Table 3  Bulk density of MOSP with different rates of the sol-
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the heating time at 77 ~92 °C/min bulk density/g + cm~

90 0.95
50 0.92
40 0.90
30 0.85
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Mechanism of Hole Formation with Air and Solvent Vapor in Micro-pores Oblate Spherical Powder

GUO Chang-ping, LIN Xiang-yang, YUAN Chao, PAN Ren-ming
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The oblate spherical powder with micro-pores( MOSP) can change the transfer mode of heat and quantity in the process
of its combustion, reduce its web thickness and increase its burning surface, so as to achieve the rapid combustion of propellant in
weapons. In view of the causes of the hole formation in MOSP, several factors of hole formation were discussed: air,solvent vapor
and water. By means of eliminating or weakening the factor of hole formation by water, standing for removing the air bubbles and
quick heating respectively, determining bulk density and observing section microstructure of MOSP with a microscope, the
mechanisms of hole formation by air and by solvent vapor were confirmed. Results indicate that the air is a tiny factor of hole
formation, and can be ignored. The range of pore diameter is from micro/nano to several millimeters, and the pores randomly
distribute in MOSP. The solvent vapor is not a factor of hole formation,and the quick heating can not make pores in MOSP, but it
can change the bulk density of MOSP along radial.

Key words: military chemistry and pyrotechnics; micro-pores oblate spherical powder; the pore formation mechanism; air;
solvent vapor
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