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Table 1 Theoretical characteristics of compo-
nents

Chemical formula gimmact)ii)n Densitay

(kJ/mo) | (k&/m’)
GAP | C349H550, 12Nz 49.37 1260
AP . NH,CIO, -295.9 1950
AN NH,NO, -365.1 1730
HMX C,HsO4N, 74.98 | 1900
TAGN|  CH,O:N, -46.90 | 1500
HTPB | C;.00H 089 Q0.5 Nowos | -57.74 900
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Fig. 1 Typical crosslinking process of GAP
binder
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Fig.2 Theoretical performance of AP/GAP pro-
pellant
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Fig.3 Theoretical performance of AN/GAP pro-
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Fig.5 Theoretical combustion products of HMX/
GAP propellant
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Fig.6 Theoretical performance of TAGN/GAP
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Fig.7 Theoretical combustion products of
TAGN/GAP propellant
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Fig.8 Chimney type strand burner
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Fig.9 Burning rate characteristics of GAP binder
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Fig. 10 Burning rate characteristics of depen-
dency on AP concentration in AP/GAP
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Fig. 11 Pressure exponent characteristics of de-
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Fig. 13 Burning rate characteristics of AN/GAP
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Fig. 14 Burning rate characteristics of HMX/GAP
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Fig. 16 Burning rate characteristics of TAGN/
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Fig. 17 Burning rate characteristics of GAP based
composite propellants containing various
oxidizers in accordance with GDF model
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Combustion characteristics of GAP based composite propellants ()
—Theoretical combustion performance and burning rate—

by Michinori TAKIZUKA®*

High specific impulse and wide range of burning rate are the most important
parameters for solid propellants used for rockets. Theoretical combustion perfor-
mance and burning rate of propellants composed of glycidyl azide polymer(GAP)
which was used as a fuel component was examined in this study. Ammonium
perchlorate (AP), ammonium nitrate(AN), octogen(HMX), and triami-
noguanidinenitrate (TAGN) were used as an oxidizer component. Since the heat
of formation of GAP is 49.37kJ/mol and GAP burns relatively high burning rate
without any additives, it is very useful used as a binder. The pressure exponent
and temperature sensitivity of GAP are high. However, the temperature sensitiv-
ity becomes low remarkably by the addition of AN or HMX. It was found by the
examining the GDF model that the burning rate of GAP propellant containing AP,
HMX or TAGN depends on the particle size of the oxidizer as the conventional AP
composite propellant, while the burning rate of GAP propellant containing AN
does not. ’

(*Research & Development Center, Hosoya Kako Co., Ltd., Sugao 1847,
Akiruno, Tokyo 197-0801, Japan)
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