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Fig.1 Surface images of single-base gun-propellant with dif-

ferent content of RDX after impact under 20 °C

a. before impact b. after impact

B2 20 °C'F RDX 4k 35% Hy 55 % 5 24 wh it iy Jm 2 1 141 4

Fig.2 Surface images of single-base gun-propellant with 35%

RDX before and after impact at 20 °C
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Table 1 Yield stress(o) and elasticity modulus ( E) of single-
base gun-propellants with different content of RDX under dif-

ferent temperature

temperature/°C RDX content /% o/MPa E/MPa
0 48.826 782.842
10 49.771 820.040
-40 20 50.750 876.344
30 52.996 931.006
35 57.384 1036.680
0 44.410 628.910
10 45.382 671.576
20 20 48.017 770.924
30 52.670 841.250
35 54.285 929.186
0 42.883 579.508
10 44.320 635.786
50 20 46.892 736.060
30 48.522 795.252
35 50.855 860.898

R 2 A RDX 5 8 19 L3 2 3 25 A8 [6] 3 B2 19 (R AR AR T b il
Ji1(D)
Table 2 Volume deformation impact energy ( D) of single-

base gun-propellants with different RDX under different tem-

-3

perature J-cm
RDX content/%
temperature/°C
10 20 30 35

—40 176.2  177.4  179.2  182.2 192.6
20 123.6  125.1  126.3  130.2 134.4
50 118.1  120.7  121.5  123.8 130.4
At At www. energetic-materials. org. cn
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Table 3 Contact angle(#) ,surface energy(y,), polar component(y.”) and nonpolar component(y.) of single-base gun-propel-

lant without RDX under different temperature

temperature 6/(°) ] ; J ]
y¢/mMN - m~ v,"/mN - m”~ v /mN -« m”

/°C water diiodomethane

20 53.60 75.20 46.971 26.957 20.016

30 57.20 60.50 46.342 18.894 27.448

40 60.00 59.90 43.995 16.490 27.505

50 64.90 52.00 42.705 11.510 31.195

x4 RREEEFHRIERFZM W, wW,,

Table 4 Adhesive work of binder (W,) , adhesive work of interface ( W,) and adhesive energy per mass of RDX and binder

(E*) under different temperature

c -1 -1 Ed/mJ : g71
temperature/°C W,/mN - m W,/mN -+ m
10% 20% 30% 35%
50 85.410 79.431 84.812 84.214 83.616 83.317
20 93.942 84.340 92.982 92.022 91.061 90.581
-40 112.490 94.692 110.71 108.93 107.15 106.26
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20 y=42.370+1.572E25e™1- 6 0.973 y=123.2+1.055E32e™" 1 0.994
50 y=48.457+4.770E53e ™ 0% 0.966 y=116.9+4.472E35e™""% 0.913
-40 y=43.875+8.063E19e /244 0.974 y=175.8+1.109E25¢ 783 0.926
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Fig.4 D vs E' curves of single-base gun-propellants under
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Influence of RDX Content on Mechanical Properties of Heterogeneous Single-base Gun-propellant Character-
ized by Microphysical Parameter

LIV jia' , MA Zhong-liang' , ZHANG Li-hua', XIAO Zhong-liang' , CHENG Shan’
(1. School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. Jianghe Chemical Technology Co. , Ltd. ,
Yichang 444200, China)

Abstract: In order to characterize macroscopic mechanical properties of heterogeneous propellant by microphysical parameters,
the compressive property and shock resistance of single-base gun-propellant containing different amount of RDX (0% ( binder),
10% , 20% , 30% , 35% ) were tested at —40, 20, 50 °C, and the surface contact angle of binder was measured at 20, 30, 40 °C
and 50 °C. Then, the surface energy of binder and the interface energy between binder and RDX were calculated and the micro-
scopic parameter-adhesive energy per mass of RDX and binder ( E') was defined. The relationships between E' and mechanical
property parameters(yield stress o, volume deformation impact energy D) were obtained. Results show that ¢ and D decline in an
exponential function with £*,which is consistent with the macroscopic test; with the increasing of RDX, the F' decreases, ¢ and D
both increase. It turns out that macroscopic mechanical properties of single-base gun-propellant can be characterized by micro-
physical parameter.
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