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Fig.1 Schematic drawing of traveling charge structure
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Table 1  Experimental schemes of traveling charge
propellant 6 /7 traveling charge time delay unit

sample /g dose/g  porous propellant 125 /% binder/% pressed density/g - cm™ thickness/mm  content of EC/%
AC-0 40 none
AC-1 36.5 12.5 92 8 1.5 1 10
AC-2 36.5 12.5 92 8 1.5 1.5 10
AC-3 36.5 12.5 92 8 1.5 2 10
AC-4 36.5 12.5 92 8 1.5 0.6 10
AC-5 36.5 12.5 92 8 1.5 0.6 20
AC-6 36.5 12.5 92 8 1.5 0.6 30
AC-7 36.5 11.7 95 5 1.4 0.4 7
AC-8 36.5 12.5 95 5 1.5 0.4 7
AC-9 36.5 1.7 92 8 1.4 0.4 7
AC-10 36.5 12.5 92 8 1.5 0.4 7

Note: EC is ethyl cellulose.
Chinese Journal of Energetic Materials, Vol.23, No. 11, 2015 (1073-1078) AR A A www. energetic-materials. org. cn
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Table 2 Results of interior ballistic experiment for traveling
charge
No. main charge/g  p,/MPa Vo/m « s
standard 113 279.8 909.7
projectile 117.5 307.9 956.5
1 113 276.1 980.8
2 113 286.7 975
3 113 282.4 989.6
4 113 274.4 986.2
5 117.5 342.1 1021
6 117.5 332.9 1017.6

Note: p is the maximum chamber pressure, v, is the muzzle velocity.
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Applied Study on the Grain Consolidation Propellant as Traveling Charge

LIANG Tai-xin, XIAO Zhong-liang, LU Bing-feng, MA Zhong-liang, DAI Shu-lan
( School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: As the grain consolidation propellant charge was applied to traveling charge technique, a new traveling charge scheme
was presented. The ignition delay time, mechanical strength, burning rate and stability of combustion performance for traveling
charge were studied by the closed bomb and 30 mm ballistic gun test. The results show that the ignition delay time of traveling
charge can be controlled by the time delay unit which relying on its high mechanical strength. The experiment results verify prelim-
inarily that the combustion performance of traveling charge is basically stable. The increasing of the time delay unit thickness and
ethyl cellulose (EC) content can make the ignition delay time of traveling charge prolong. The increasing of the binder content and
pressed density can make the mechanical strength increase and combustion gas release rate decrease for traveling charge. The trav-
eling charge has higher burning rate. When the binder content and the pressed density of traveling charge are 5% and
1.5 g - cm™’, respectively, the maximum burning rate of traveling charge is 46 times as fast as 6/7 propellant. When the main
charge dose and the time delay unit thickness are 113 g and 0.4 mm, respectively, the muzzle velocity in interior ballistic test in-
creases by 73.3 m - s™' with an increase range of about 8% , compared with the standard projectile under the condition that the
maximum chamber pressure does not change basically.
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