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Burning Characteristics of Nitramine Propellant
Embedded with Metal Wires

Yoo, Ji Chang*
Abstract

Burning rate of the matrix propellant(rs;) and burning rate along the metal wire(r.) were measured and
analyzed for the HTPB/AP/Al propellant embedded with Ag wire(®0.15mm) according to weight % of
RDX(0~20%). Variation of burning rate increment ratio(r«/rs,) and pressure exponent(n) was studied for
the nitramine propellant having 10% RDX embedded with three kinds of metal(Ag, Cu, and Ni-Cr) of
which diameter range is between 0.1~0.6mm. Maximum buming rate increment ratio of the nitramine
propellant embedeed with Ag wire(® 0.lmm) was 5.94 at 20 °C, 1000 psia, 16.4% faster than that of
HTPB/AP propellant, it is because that autoignition temperature of the nitramine propellant was higher than
that of HTPB/AP propellant

Standard deviation of absolute (I'yc-Twe)/Twe calculated by using new empiracal equation composed of four
dimensionless groups, is 6.11% less than that calculated by using original empirical equation composed of
three dimensionless group. The new empiracal equation is derived from Buckingham pi theorem using the
parameters such as thermal diffusivity, melting temperature, wire diameter, propellant sample diameter,
frame temperature, autoignition temperature and matrix burning rate which influence on r.
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Schematic Diagram of Solid Rocket Fuel

Combustion Embedded with Metal Wire.
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Table 1. Physical Properties of Wire Materials

Metal | Thermal | Dendity | Specific | Thermal | Melting
Wire | Conduct- (g/cm3) Heat Diffu- | Temp.
ivity (caljg K)| sivity (K)
(cal/cmsK) (cafs)
Ag 1.01 10.5 | 0.056 1.72 1235

Cu 0.95 8.92 | 0.092 1.16 1356
Ni-Cr| 0.032 840 | 0.107 | 0.036 | 1673
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Table 2. Formulations and Properties of Solid

Propellants
Propellant A g (Nitramine
Propellant
Com- | Binder
position | (HTPB) 12.7 12.0 7.5
(Wt. %) AP 85.0 70.0 72.0
RDX - - 10.0
Al 2.0 17.5 8.0
Fe,0s 0.3 0.5 -
Butacene - - 2.5
T:@ 1000psia(K) 3,031 3,564 3,409
o (gfco) 1.72 1.80 1.74
Tip(K) 544 542 463
I @ 1000psia 15.07 15.16 14.59
n 0.47 0.45 0.28
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