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Abstract

To compare the performance of aluminized solid
propellants, the theoretical calculation was performed
for the propellants using HTPB and PEG binder and
four kinds of oxidizers such as AP, HMX, ADN, and
HNIW. PEG/HMX/Al and PEG/HNIW/AI showed the
maximum performance at 17% of aluminum level and
there was no difference in maximum performance when
HMX was partiaily replaced with AP in PEG/HMX/AP/
Al propellant. The order of performance magnitude of
various propellants which the specific impulse loss
calculation was considered by semi-empirical equation
was like the following;

PEG/HMX/AI

W _PEG/AMAAL
PEG/HNIW/A! > [PEG/HMX/AP/AI
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Table 1. Thermodynamic Properties of Raw Materials.

Chemi- N Density Heat of Formation
Chemical Formula
cals g/cc Kcal/mol  calig
Aluminum | Al 2.70 0.0 0.0
AP NH,CIO4 1.95 -70.69 -601.67
HMX C4HsNgOQs 1.90 18.07 61.0
And HyN.O4 1.82 -35.80 -288.59
HNIW CeHeN12012 1.98 101.0 230.49
HTPB
Binder Ce7.4H110046No .48 0.92 - -263.0
PEG
Binder C2532He50803239Ne37 | 1.40 - -535.6
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Table 2. Delivered Performance Comparison.

Binder Al Oxidizer Isp,th Total Ixn* Density Ixnx
wt.% wt.% wt. % s Loss, % n p, glce nxe
HTPB=12 24 AP=64 263.8 7.62 2437 | 1.826 450.0 '
PEG=25 17 HMX=58 2723 6.72 2540 | 1.829 464.6
_ AP=10
PEG=25 20 HMX=45 270.9 7.30 251.1 1.849 464.3
= AP=20
PEG=25 22 HMX=33 269.6 7.30 2499 | 1.865 466.1
= AP=30
PEG=25 25 HMX=20 266.6 7.30 2471 1.886 466.0
PEG=28 25 ADN=47 2716 11.0 24171 1815 438.7
PEG=24 17 ' HNIW=59 2729 6.43 2553 | 1.878 479.5

* 1 = (100-Total Loss)/100
Constraints: Max. impulse density, <Al=25%, and binder wt.% was selected to be able to cast.
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Fig. 1 Theoretical Isp for HTPB/AP/Al propellant.
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Fig. 2 Theoretical Isp for PEG/HMX/AI propellant.
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Fig. 3 Theoretical Isp for PEG/HMX/AP/Al
propellant(PEG=25%).
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Fig. 4 Theoretical Isp for PEG/ADN/AL propellant.
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Fig. 5 Theoretical Isp for PEG/HNIW/AI propellant.
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Fig. 6 Isp loss in PEG/HMX/AP/AI propellant(PEG
binder=25%, AP=20%).



Fig. 7 Isp loss in PEG/HMX/AI propellant(PEG binder=25%).
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Fig. 8 Density comparison of various propellants.
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Fig. 9 Delivered performance comparison of various
propellants.
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