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Fig.1 SEM photos of triple base propellant samples with the

surface micro-porous structure
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and after processing
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Table 1 Compressive strength and anti-impact strength of two

triple base propellants samples before and after processing

compressive strength/MPa  anti-impact strength/k} - m™

T/°C - -
original  after processing original after processing

50 55.55 53.24 7.69 7.36

20 58.61 55.63 6.52 6.17

-40 62.49 60.27 3.87 3.62
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Table 2 Interior ballistic experiment of 155 mm gun

charge chamber pressure muzzlivelocity
/MPa /m s

original charge(reduced charge) 103.3 537.7

mixed charge(reduced charge) 97.7 551.6

original charge (full charge) 393.2 903.1

mixed charge(full charge) 377.2 918.1
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Performance of Surface Micro-porous Structure Triple base Propellants

ZHANG Fu-yang', XUE Yao-hui’, LIAO Xin', WANG Ze-shan', WANG Bin-bin'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. China International Engineering Consulting
Corporation, Beijing 100084, China)

Abstract: In order to regulate the combustion gas generation of propellant burning process, the triple base propellant with surface
layer micro-porous structure was prepared in water by dissolution method. And its performance were studied and compared with
original triple base propellant. The static combustion performance was investigated by closed-bomb test, and the mechanical prop-
erties were measured by an universal testing machine and impact testing machine, and the interior ballistic performance was studied
by 155 mm gun. Results show that the burning pressure of the sponge-like micro-porous structure propellant rises faster compared
with that of original propellant, and the burning times shortens by 3.2 ms at normal temperature. The initial dynamic vivacity is
high, and the progressive combustion performance of the sponge-like micro-porous structure propellant is lower than those of the
original. The burning rate increases in the ignition stage, but is the same as the original propellant in the later period. The com-
pressive strength and anti-impact strength of surface micro-porous structure propellant decrease, most at 20 °C by 2.98 MPa and

0.35 kJ - m™, respectively. The muzzle velocity of reduced charge increases by 13.9 m - s™' and the muzzle velocity of full

charge increases by 15.0 m - s™', and the chamber pressure reduces also.
Key words: physical chemistry; triple base propellant; micro-hole structure; combustion performance; mechanical properties;
dynamic vivacity
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