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ABSTRACT

HNIW is a high energy material and has four crystalline phases, it is known that the thermal
properties of the material depend on the crystal phase. In this sturdy, the viscosity, mechanical and
burning properties of a solid propellant with nitrate ester polyester(NEPE) system with respect to the
crystal phases of HNIW. According to the crystal phase of HNIW, the mechanical properties of the
cured propellant did not change considerably, however differences were observed in the burning
properties. Considering both a high density and stable burning properties, the optimum crystal phase
of HNIW can be identified as the main factor influencing to the NEPE system propellant.
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HNIW! : B-form HNIW, HNIW? : e-form HNIW
RDX : Large size RDX, RDX? : Small size RDX

Table 2. Properties of HNIW.

Sample | Density(g/cm’) | Exo Temp.(C)
HNIW' 2.01 223.2
HNIW? 2.04 2255
£l |
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Fig. 1 X-ray Diffraction Pattern of HNIWs.
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Fig. 2 Chemical Scheme of Different Crystal Phases of
HNIWSs. (@) HNIW B-form, b) HNIW e—form).
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Fig. 3 FT-IR Spectrum of Different Crystal Phases of

HNIWs. (a) Large Scale, b) Small Scale)
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Fig. 4 SEM Images of Different Crystal Phase of
HNIWs. (@) HNIW B-form, b) HNIW e=form)
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Fig. 5 Size Distribution of Different Crystal Phases of

HNIWSs.

Table 3. Propellant Formulations.

Test Test 1 Test 2
Sample (Wt%) (Wt%)
HNIW! 30.0 -
HNIW? - 30.0

RDX! 15.0
RDX? 13.8
BA* 1.3
BS** 3.6
Binder*** 37.2

HNIW' : B-form HNIW, HNIW? : e-form HNIW
RDX' : Large size RDX, RDX? : Small size RDX
BA" : Burning Adjuvant + Burning Catalyst

BS” : Burning Stabilizer

Binder™ : Prepolymer + Curative Agent, etc.
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Fig. 6 Viscosity of Propellants with Difference Mixing
Crystal Phase of HNIWS.
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Table 4. Mechanical Properties of Propellants.
Stress Strain Modulus COEfflC]Eljlt of Density
Test Sample (bar) (%) (bar) Expansion (&/cm) Hardness
’ (um/mC) &
Test 1 5.61 69.12 12.97 113.02 1.704 42
Test 2 5.58 70.33 13.21 11291 1.713 41

psia ZFACSE 1,000 ~ 2000 psia, 20 T =70 (@) FAAY dax 5 FAAG " E
A AL £5E SH4s¥ e, d3= Fig 79 ol Yetd™, B3 A HNIWZF A4
7] 3t AT 57 mE AR AT ol AAY
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