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The Study on Properties of NEPE System Propellant to
Size of RDX
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ABSTRACT

The propellant tile and crack which account for the greatest proportion of solid rockets are
profoundly affected by viscosity and mechanical properties of solid propellant. In this paper solid
propellant with nitrate ester polyester(NEPE) system has been researched for the viscosity, mechanical
properties and burning properties with size and mixing ratio of RDX. the viscosity of propellant was
changed significantly depending on the size of RDX and mixing ratio, and mechanical properties of
NEPE system propellant were also varied. Considering both lower viscosity and stable mechanical
properties, the optimum size and mixing ratio of RDX can be identified as the main factors to the

NEPE system propellant.
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Table 2. Design of Propellants with Mixing contests of RDX
Test Sample 1 2 3 4
BT No. 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 4-1 4-2 4-3
RDX! 24.0 | 30.0 | 35.0 | 24.0 | 30.0 | 35.0 | 24.0 | 30.0 | 35.0 | 24.0 | 30.0 | 35.0
RDX? 20.0 | 14.0 9.0 | 20.0 | 14.0 9.0 | 20.0 | 14.0 9.0 20.0 | 14.0 9.0
AP! 18.0
AP? 7.0
A&k A 1.3
A2rZA" 1.5
Binder™ 28.2

RDX!' : & YA RDX, RDX? : &2 A RDX, AP : H# Y% 70 mn AP, AP* :

A=A A" : Zirconium Carbide(ZrC), FAaXRZA" : Carbon Black

Binder™” : Prepolymer + 7Z3}A + 71&A + 7|8 o) F
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(b) RDX' & RDX* Mixing Ratio = 30.0 : 14.0
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(c) RDX' & RDX* Mixing Ratio = 35.0 : 9.0

Fig. 1 Viscosity of Propellants with Different Mixing
Ratio of RDX.
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Fig. 2 Viscosity of Propellants with Different Particle
Size of RDX.
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Table 3. Mechanical Properties of Propellants

z:i Stress | Strain | Density |
ple (bar) (%) (g/cm’)

1-1 8.7 322 1.695 57
1-2 8.0 33.7 1.695 55
13 | 77 342 | 1.695 54
21 | 81 643 | 1.69 56
22 | 76 354 | 1.69 55
2-3 74 36.3 1.695 53
3-1 7.5 36.1 1.695 54
3-2 7.1 36.7 1.695 53
33 | 67 375 | 1.69% 52
41| 67 382 | 1.695 52
42 | 62 393 | 1.69 51
4-3 5.9 40.3 1.695 50
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