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Table 1 Formulation of the propellants
propellant .RDX NC(12.8%N) DBP DNT DPA
size/um content/% /% /% /% /%

o* - - 87.00 3.00 10.00 1.00
1* 7.6 5.00 82.65 2.85 9.50 1.00
2# 7.6 10.00 78.30 2.70 9.00 1.00
3* 7.6 15.00 73.95 2.55 8.50 1.00
4* 7.6 20.00 69.60 2.40 8.00 1.00
5% 0.2 5.00 82.65 2.85 9.50 1.00
6" 3.7 5.00 82.65 2.85 9.50 1.00
7* 100.0 5.00 82.65 2.85 9.50 1.00

2.3 EWHEREH

VIR R A S0 - 2 AT AR R A R e 3 TN R A LS
98.95 cm’ REHEF 0.2 g - cm” k1.1 g 2°
NC, ik JEF14 10.98 MPa K5t K FE 4 cm 1y 15/1
R R R 2

DSC 528 iR H L 1.6 mg, BRI,
WLE Oy 20 mL - min™' 70wl BB R 50 ~
300 °C,FHEEE N 10 °C - min™',
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Table 2 Combustion performance parameters of modified single base propellant with different content of RDX

P tn pressure/MPa
propellants parameter
/MPa /ms 50-100 100-150 150-pypm 50=Pgpm Pdpm
u, 0.0623 0.0576 0.0614 0.0586
0* 215.89 24.59 203.34
n 0.9529 0.9714 0.9593 0.9678
u, 0.0541 0.0415 0.0423 0.0476
1* 220.97 26.12 207.81
n 0.9722 1.0317 1.0235 1.0035
u, 0.0507 0.0363 0.0334 0.0427
2# 219.05 27.26 202.38
n 0.9753 1.0507 1.0668 1.0169
u, 0.0516 0.0346 0.0434 0.0428
3* 226.28 25.96 197.61
n 0.9809 1.0707 1.0262 1.0267
u, 0.0560 0.0331 0.0354 0.0430
4* 240.08 23.22 214.08
n 0.9828 1.1002 1.0864 1.0465

Note: p,, is the maximum pressure, t, is the burning time when pressure reaches p,,, pq,p is the pressure when dp/dt reaches its maximum value.
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Table 3 Combustion performance parameters of modified single base propellant with different particle size of RDX

I P tn pressure/MPa
propellants parameter
/MPa /ms 50-100 100-150 150=Pgpm 50-Pgpm Pdpm
u, 0.0623 0.0576 0.0614 0.0586
o* 215.89 24.59 203.34
n 0.9529 0.9714 0.9593 0.9678
uy 0.0594 0.0478 0.0463 0.0530
5* 210.05 27.30 191.11
n 0.9383 0.9872 0.9944 0.9664
u, 0.0548 0.0419 0.0479 0.0487
6* 215.97 26.70 192.42
n 0.9653 1.0257 0.9988 0.9941
uy 0.0541 0.0415 0.0423 0.0476
1" 220.97 26.12 207.81
n 0.9722 1.0317 1.0235 1.0035
u, 0.0547 0.0327 0.1111 0.0444
7* 217.21 24.33 190.45
n 0.9828 1.0991 0.8570 1.0343
(5] whil, Tk, JRME €, AF. Bl S 5 6 24 b R R B RGRI 11 3
4 & i WOBE)]. K254, 2013, 36(2) : 65-68.

(1) RDX R flt M #4530 RDX S 5 O Sy 245
B0 B R T AR 5 RDX 9 5 42t DL JE X RDX i 24
e 2 S 24 (R AT S [ B

(2) RDX KLEEH 7.6 wm i, ok o158 5 51 24408
BB RDX & B A9 3 I 56 T e J5 TH 85, 6 RDX & ity
10% BifJIE i S0 B0 0 42 S5 25 R A7 — A /M

(3) RDX % N 5% I, 7E4 A& J3 KR , RDX
B R, B LR S I 24 i 28 3 K

SE K
[T AESIE, EFl. KIEGHB SR IM]. Jeat: PRIy Tk
b5 B AT, 2001 297-300.

[2] Vogelsanger B, Schadeli U, Antenen D. ECL-A new propellant
family with improved safety and performance properties[ C] //
38th International Annual Conference of ICT. Karlsruhe: IEEE,
2007 :15/1-15/12.

Vogelsanger B, Schadeli U, Antenen D. Ei*-a New nitro-glycer-

—
w
[

ine free and sensitiveness reduced propellant for medium calibre
and mortar applications[ C] //33th International Annual Confer-
ence of ICT. Karlsruhe: IEEE, 2002: 18/1-18/15.

[4] Vogelsanger B, Ryf K. El-technology-the key for high perform-
ance propulsion design[ C] //29th International Annual Confer-
ence of ICT. Karlsruhe: IEEE, 1998.38/1-38/14.

CHINESE JOURNAL OF ENERGETIC MATERIALS

PAN Qing, WANG Qiong-lin, SU Peng-fei, et al. Study on dif-
fusion of polyester deterrent in modified single-base propellant
[J]. Chinese Journal of Explosives & Propellants, 2013, 36(2) .
65-68.

KB, EM, XIDE, S R I 24 BN 2 Al BT RS E AT 5
JE[)]. & e R, 2010, 18(4) . 447-452.

LIU Bo, WANG Qiong-lin, LIU Shao-wu, et al. Review on dis-

tribution and diffusion of deterrents in gun propellants [ J]. Chi-

[6

[

nese Journal of Energetic Materials( Hanneng Cailiao) , 2010, 18
(4): 447 -452.

AL, XDR, KT BV RS MR R[] K2,
2012, 35(5): 87-90.

GUO Jian-zhong, LIU shao-wu, ZHANG Yan. Research on the
combustion characteristics of EI gun propellant[)]. Chinese Jour-
nal of Explosives & Propellants, 2012, 35(5) : 87-90.

WA, XA, E8, S NG & 0 et o Rk 25 #8058 i 1
RsEmI[)]. SEEA R, 2013, 21(3): 343-346.

YAO Yue-juan, LIU Shao-wu, WANG Feng, et al. Effect of ni-

troglycerine content on combustion progressivity of modifiedsin-

—
~N

(8

[

gle base propellant[ J]. Chinese Journal of Energetic Materials
(Hanneng Cailiao) , 2013, 21(3): 343-346.

BB A, AOKN. e R B K 2 R R S R R RE ()] SE
2241998, 10(1): 11-16.

LUO Yun-jun, YU Yong-gang. The combustion and ballistic

[9

i

properties of energy-increased-coated propellant[)]. Journal of
Ballistics, 1998, 10(1): 11-16.
(107 MR, T AR, IROUVE. otk mi RE A AR S 5 24 $4J0 figt 5 MR e 1k

A fe AR 2017 % #25% #2458 (161-166)



16 I, WM, i, B

Wr5El)]. Shestrt, 2015, 23(8) : 791-795. Mibetkael)]. SaEMRE, 2012, 20(2) . 180-183.

XUE Huan, HE Wei-dong, XU Han-tao. Thermal decomposition YANG Jian-xing, JIA Yong-jie, LIU Yi, et al. Thermal decompo-
and combustion performance of modified high-energy TEGNPro- sition and combustion performance of azidonitramine gun propel-
pellant[ J ]. Chinese Journal of Energetic Materials ( Hanneng lant containing RDX[ J]. Chinese Journal of Energetic Materials
Cailiao) , 2015, 23(8): 791-795. (Hanneng Cailiao) , 2012, 20(2): 180-183.

[11] 2%, BUKAS, XU%, 55, & RDX & Rk & 55 25 4y i 5

Effect of RDX on Combustion Performance of Modified Single Base Propellant

FU You, WANG Bin-bin, XU Bin, LIAO Xin
(School of Chemistry and Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To improve the energy of a kind of single base propellant( nitrocellulose/2 ,4-dinitrotoluen/dibutyl phthalate/diphenyl-
amine, NC/DNT/DBP/DPA), cyclotrimethylenetrinitramine( RDX) with different contents(5% , 10% , 15% and 20% ) and dif-
ferent particle sizes(0.2 um, 3.7 um, 7.6 um and 100.0 wm) were added into this single base propellant, and then the modi-
fied single base propellants containing RDX were prepared and obtained. The effect of content and particle size of RDX on the
combustion performances of these modified single base propellants was studied by closed bomb experiments. The results show
that; when the RDX particle size is 7.6 um, with increasing the content of RDX, the burning rate of the modified single base pro-
pellant first decreases and then increases, and has a minimum value when the content of RDX is in the vicinity of 10% ; the aver-
age values of the burning rate pressure exponent of modified single base propellants are all greater than 1 in the pressure range of
50=py,m MPa(p,,, is the corresponding pressure when dp/dt reaches its maximum value) ; when the content of RDX is 5% , the
burning rate of modified single base propellant decreases with decreasing the particle size of RDX, and in the pressure range of
50-p,,» MPa, the average values of the burning rate pressure exponents of modified single base propellants with 0.2 pm and
3.7 wm RDX are both less than 1, while the mean values of the burning rate pressure exponent of modified single base propellants
with 7.6 wm and 100.0 um RDX are both greater than 1.

Key words: cyclotrimethylenetrinitramine( RDX) ; modified; single base propellant; combustion performance
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