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Abstract: In this study, we investigated the rheological properties of the hydroxyl terminated polybutadiene/ammonium
perchlorate (HTPB/AP) propellant. In addition, the defects (e.g., pores or cracks) in the propellant were prevented by
improving its rheological characteristics. Two different oxidizers were used. The viscosity was the lowest when the con-
tent of large particles was 65 wt% in the mixture of large and small particles. The burning rate catalyst increased the vis-
cosity of the propellant. The curing catalyst did not affect the viscosity build-up but affected the final curing reaction. The
viscosity decreased with the increase in the content of the plasticizer. However, this addition negatively affected the mate-
rial properties. The final mixing temperature of the propellant did not affect the initial viscosity. During the development
of the propellant, the physical properties, and processes of the propellant are trade-off relations. Therefore, it is necessary
to select the appropriate composition through the experimentation.

Keywords: solid composite propellant, viscosity, packing fraction, burning rate catalyst, cure catalyst.
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Table 1. Composition of Propellant

Function Composition Content (wt%)
Polymer binder HTPB
8.00
Hardener IPDI
Bonding agent HX-752
Plasticizer DOA
4.00
Burning rate catalyst Fe,0;
Cure catalyst TPB
Solid fuel Al 18.00
AP-200 um
Oxidizer 70.00
AP-6 um
\— R 127 13
5.4
7 . B8 ! \ -§
I | 265 | 14.4 J
17| 121

Figure 1. JANNAF specimen for the tensile test (unit: mm).
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Figure 2. Viscosity at the end of mixing.
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Figure 3. Effect of the Fe,0; content on viscosity.
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Figure 4. Effect of TPB content on viscosity.
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Figure 5. Effect of DOA content on viscosity.

Table 2. Mechanical Properties of Propellant

Mechanical DOA content (wt%)
properties 2.00 225 2.50
Ave. 10.56 7.87 6.83
Sw (bar)
SD. 0.22 0.02 0.01
Ave. 4333 4524 4520
E, (%)
SD. 0.23 0.47 0.30
Ave. 1.809 1.809 1.808
D (g/cec)
SD. 0.00 0.00 0.00
" Ave. 67 59 54
’ SD. 0.00 0.00 0.00
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Figure 6. Effect of the curing temperature on viscosity.
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Figure 7. Time at the end of mixing and its effect on hardness.
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Table 3. Mechanical Properties of Propellant

Mechanical Curing temperature (°C)
properties 50 60
Ave. 8.59 8.62
Sw (bar)
SD. 0.38 0.02
Ave. 46.00 46.32
E, (%)
SD. 0.37 0.48
D (geo) Ave. 1.809 1.809
cc
SD. 0.00 0.00
Ave. 62 63
HS
SD. 0.00 0.00
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