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Abstract

The important factors in the design of the gun propellant are impetus, flame temperature and pressure. In this
paper, we considered a nitrocellulose based propellant composition that replaced sensitive NG(Nitroglycerin) with
RDX(Cyclotrimethylenetrinitramine) and DEGDN(Diethylene glycol dinitrate) which high energy and low sensitivity.
Particle size and content of RDX are the two main factors that affect the burning stability of RDX-based
propellants. Among them, the characteristics of the propellant according to the particle size of RDX were
confirmed. The relative combustion rate(R.Q., Relative Quickness) of the propellant changed according to the RDX
particle size, and internal ballistics of properties of propellant were also varied. The particle size of RDX can be

confirmed as a major factor in the combustion and internal ballistics characteristics of the propellant.
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Fig. 1. RDX and HMX chemical structure

T 2ol SEg FAll aeuA =Sl
RDX(Cyclotrimethylenetrinitramine,) % HMX(Cyclotetram
e thylene-tetranitramine)9} 2 U E&}Y(Nitramine) 7]
AEEFig. DE H7lete 249 FA7E A&HH 02
HEZL 2lg5olt), o] dr|/E7|/r] A & <
oJelA] ko]l HaH L = o g Ak
stZ& F3IA FofollAl RDX®| ARE2 —%‘ A7 &
ofe] Aol FIFE VAT 84 FIAY FH
(Impetus) 2 1424 %=(Burning Rate), 12|31 47}~
o & Foll AbelE WAAIZIT RDX7E A8&¥ 3
Ae Ads IALEE FRBHHEA Ao
7h=E o WEste] FYo] mobA Ehﬂr[(’

X,
o

< o, RDXE 483 'ir Zﬂ‘“ 5}0311:7} &
Aoz vty Jhx wARS ST g e FHE
Zk31 el F=7}H 02 NGE Nitrate esterﬁ] ==
471 B T Bk Atolu =1 Sl o3 Zaivt
WS oeat Bee AEn WO uwsto]

F20A) QA EAZE B O, oleld BAls
A NGE HjAlsH] 40}04 DEGDN(H gl =2&
YUEHE, Diethylene glycol dinitrate)?} TEGDN
(Efogz =82 YUYEHCO|E, Triethylene glycol
dinitrate) 5¢] AFAXA 7FAA7} AERE 15
AL QAL F9 TS BAsH] fl8) RDX 59 HEE

A Y7E K839tk olgll Table 19 YEZA

Table 1. Properties of Nitramines and NG

T = NG RDX HMX
Molecular Weight 227.1 222.1 296.2
Oxygen Balance (%) +3.5 -21.6 -21.6

Flame Temperature (K) 4,157 4,119 4107

Pressure (MPa) 471.52 | 597.52 | 595.59

Gas Production (cc/g) 0.860 0.988 0.902

Impact Sensitivity (J) 0.2 7.5 7.4
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Table 2. Average particle size of RDX grade
S U7 U=
RDX CL-1 100 ~ 250 pm
RDX CL-3 250 ~ 500 pum
RDX CL-5 10 ~ 50 pm
RDX CL-G 3~8 um
RDX CL-N 0.5 ~ 3 um
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Table 3. Average particle size of applied RDX
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Table 4. Thermodynamic properties of propellants

T B KM30A1 R-type
NC, DEGDN,
ZA > >
3 NC, NG, NQ RDX, NQ
9 (Jlg) 1,067 1,060
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Fig. 6. Shape of propellant
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Table 5. CBT results of propellant

T & KM30A1 |R-type(G) | R-type(5)

Closed bomb
Volume (cc) 700 700 700
Loading density

0.3 0.3 0.3
(g/cc)
Pmax. (psi)” 59,973 59,607 59,782
Pmax-t (msec)? 44.80 34.75 37.40
Rise Time (msec)” | 4.15 5.05 4.08

1) Pmax : LHE7|AEA HAugeS JeR)
2) Pmax-t : HE7|A A HuekE we] AzkS by
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Table 7. Simulation results of muzzle
pressure

energy and

T+ &2 R-type(G) R-type(5)
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Table 8. Muzzle energy and pressure of propellant

T = R-type(G) | R-type(5)
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ST
- 2221 °C 19.9 MJ 19.9 MJ
ouix | oGO

1263 °C) 21.1 MJ 212 MJ
ma | E6 °0) 47,461 50,485
e AF2(21 °C) 51,267 53,667
es) | 59663 <) 59,581 60,585
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