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ABSTRACT

In this study, we examined the burning rate of the uncured propellant (with and without a curing
agent application) in order to inspect the process of the HTPB solid propellant. The burning rate of
the uncured propellant, that did not contain the curing agent, was approximately 9.7 mm/s at 1000
psi. In relation to the curing time, the burning rate was constant. The propellant, with the curing
agent application, was approximately 8.1 mm/s showed a tendency of slowing as it burned. When the
cure reaction rate was low, in accordance to the time, there were small changes in burn rate.
However, when the cure reaction rate was high, the difference in burning rate was increased. The
burning rate of a fully-cured propellant was approximately 6.8 mm/s, which appeared to be the

lowest in order.
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Fig. 1 Cured and uncured burning rate.
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(a) Strand burner system

(b) Air gun and cartridge set

Fig. 2 Strand burner system and uncured propellant
tool set.
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Fig. 3 Head—cell and uncured specimen.
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Table 1. The result of uncured propellant burning
rate test (at 1000 psi).
No Curing
Time HTPB-S1 | HTPB-S2
Agent
(hr)
rb (mm/s) | rb (mm/s) | rb (mm/s)
0 9.72 8.02 7.96
1 9.71 8.01 7.75
Fig. 4 Thermogravimetric analysis (TGA).
2 9.70 7.96 7.67
™ Fig. 49 YElH TGAE TA instrumentsAl] 3 9.71 7.91 7.55
ZHl(Model : Q50)°lth. €3 &4 4o 74z} 4 9.73 7.88 7.43
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Fig. 6 Viscosity properties of HTPB propellant.
Table 2. The result of density with propellant.
U d Curi
ncure urmg Cured
Propellant | (1IDay Delay)
Density
1.804 1.805 1.806
(g/ml)
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Fig. 7 Thermal properties of HTPB propellant.
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