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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 1. Particle sizes of RDX.
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Test Average Surface
Sample Size(ym) Area(cm®/g)
1 27.2 6,021
2 35.1 3,575
3 453 1,707

4 60.2 962

* Small size RDX : 6.2 um, 18,400 sz/g
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Table 2. Design of propellants with mixing contests of RDX.

Test Sample 1 2 3 4

BT No. 11 | 12 | 1-3 | 21 | 22 | 23 | 31 | 32 | 33 | 41 | 42 | 43
RDX! 24.0 | 30.0 | 35.0 | 24.0 | 30.0 | 350 | 24.0 | 30.0 | 35.0 | 24.0 | 30.0 | 35.0
RDX? 200 | 140 | 9.0 | 20.0 | 140 | 9.0 | 200 | 140 | 9.0 | 200 | 140 | 9.0
AP! 18.0

AP? 7.0

BS' 1.3

BA” 1.5

Binder™” 28.2

RDX! : Large size RDX, RDX? : Small size RDX, AP : Average size 70 (m, AP? : Average size 6 (m

BS : Burning Stabilizer, Zirconium Carbide(ZrC), BA™ : Burning Adjuvant, Carbon Black

Binder : Prepolymer + Curative Agent + Plasticizer + Catalyst, etc.
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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.

Table 3. Mechanical properties of propellants.

::z Stress Strain | Density |
e | @ (%) | (g/cm)

11 | 87 322 | 1.69% 57
12 | 80 337 | 1.69 55
13 | 77 342 | 1.69 54
21 | 81 343 | 1.69 56
22 | 76 354 | 1.69 55
23 | 74 363 | 1.69 53
31 | 75 36.1 1.695 54
32 | 71 3.7 | 1.69 53
33 | 67 375 | 1.69 52
41 | 67 382 | 1.69 52
42 | 62 393 | 1.69% 51
43 | 59 403 | 1.69 50
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Fig. 3 Stress of propellants with different particle size
of RDX.
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Fig. 4 Strain of propellants with different particle size
of RDX.
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