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Fig.1  p-t curves of samples with different densities
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Table 1 P, calculation results of samples with different densities
sample P 5 Loy Lo, L, B P Prax
/g +cm

RGD7A-6/7 3.8688 2.6120 2.8449 0.6139 0.2695 305.33
MD1 1.05 2.9855 3.6430 3.8738 0.4967 0.2902 305.96
MD2 1.15 3.4504 3.7041 4.0302 0.5329 0.3002 305.47
MD3 1.25 2.7894 3.476 3.9682 0.5171 0.3275 303.21
MD4 1.35 3.3803 3.6983 3.9834 0.5795 0.3261 299.88
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Fig.2  L-B curves of samples with different densities
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Fig.3 p-t curves of samples with different based-propellants
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Fig.4  L-B curves of samples with different based-propellants
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Table 2 P, calculation results of samples with different based-

propellants
sample Ly, Ly s (Loy +Los) L B, P, Prnax
MD5 2.3829 2.7428 5.1257 3.2846 0.6651 0.4262 299.0

MD6  1.3621 2.2846 3.6467 3.0386 0.6233 0.5194 294.84

MD7  1.0796 2.1951 3.2747 2.9624 0.6824 0.6192 290.38

R 3 DA 2 AL B 5 ik bl N O I 4 45 2R
Table 3  Test results of samples with different based-propellants

obtained by interior ballistic test

sample m/g p/MPa Vo/m s Av/%  AE/%
RGD7A-6/7 180 443.0 1354.7

MD5 212.4 432.4 1370.5 1.2 2.3
MD6 233.5 425.7 1395.7 3.1 6.2
MD7 260.2 413.3 1443.5 6.6 13.8

Note: m is mass; p is chamber pressure; v, is velocity; Av is the increase

of muzzle velocity; AE is the increase of muzzle kinetic energy.
L5
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Burning Performance of Grain-molded Propellant

YAO Yue-juan, LIU Shao-wu, WANG Qiong-lin, ZHANG Yuan-bo, WEI Lun, WANG Feng, LIU Bo, HAN Bing
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The effects of density of grain-molded gun propellant and surface treatment of based-propellant on combustion performance of
the grain-molded gun propellant were studied by closed-bomb test and 30 mm simulation ballistic gun test using high energy grain
nitramine propellant RGD7A-6/7 as based-propellant. The characteristics of p-t and L-B curves for grain-molded gun propellant with
different modular densities and different surface treatment of based-propellant were analyzed. The influences of density and surface
treatment on the combustion property of the grain-molded gun propellant were obtained. The results show that in the density range from
1.0g-cm™>to 1.5 g - cm™’ the higher the density of the grain-molded propellant is,the better its progressivity is. The progressivity of
grain-molded gun propellant MD7 obtained with surface-deterred and then surface-coated for based-propellant is the best. The muzzle
velocity of MD7 at chamber pressure of 29.7 MPa increases by 6.6%. The muzzle kinetic energy increases by 13.8%.

Key words: applied chemistry; grain-molded propellant; progressive burning; density; based-propellant
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