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ABSTRACT

Hydroxy-terminated polybutadiene (HTPB) propellants of solid rocket motors age differently under
different storage temperatures. The shelf life of a solid rocket motor depends on the aging ratio of the
HTPB propellant; it can be estimated through the viscoelastic properties by an aging test. This study
analyzed the initial and natural aging properties during long-term storage. The initial properties were
obtained from characterization and accelerated test results. The test results were obtained by analyzing

the strain on cylindrical grains when a thermal load was applied.
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Fig. 2 Ulimate stress master curve.
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Fig. 3 Ultimate strain master curve.
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Fig. 5 FEA model.

Table 1. Materials of domain.

Domain name Material
Tube AISI 4130
Insulation EPDM
Liner HTPB's
Propellant HTPB's
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Table 2. FEA Loading Conditions.

Conditions Load 1. Load 1II.

Operating

+60C—-34C -
Temperature

Period 1day(24hour) -

Number of

. 1 -
times

Storage

- -34C
Temperature

Storage

period - 3month

Fig. 6 FEA result of natural aging material
properties.

Fig. 7 FEA result of initial material properties.

Table 3. FEA result of Maximum Strain.

Model Load 1. Load II.
Initial o o
Propellant 1.92% 2.08%
Natural aged 1.75% 1.86%
propellant
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