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Thermal Behavior and Mechanical Property of GAP-base Energetic Thermoplastic Elastomer Modified Single-
base Propellant
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Abstract. In order to improve the mechanical property of single-base propellant, the single perforation cylinder modified single-
base propellant containing glycidyl azide polymer( GAP) -base energetic thermoplastic elastomer were prepared. The thermal sta-
bility was evaluated by methyl violet method and vacuum stability test. The thermal decomposition process of the sample was in-
vestigated by using differential scanning calorimetry method( DSC). The impact and compression properties of the sample were
studied. The results show that when increasing the content of GAP-ETPE, the thermal stability of the modified single-base propel-
lant improve, the exothermic peak temperature, enthalpy of thermal decomposition and density gradually decrease; the impact
strength and compression ratio of modified single-base propellant sample under the temperature of —40 “C, 20 °C and 50 °C all
gradually increases, while the compressive strength decreases. Compared with the blank sample, the impact strength of the sample
containing 30% of GAP-ETPE at low temperatures, room temperature and high temperature increases by 161.4% , 160.1% and
164.0% , respectively; compressive strength decreases by 23.6% , 28.8% and 33.1% , respectively; compression ratio increases
by 246.4% , 233.9% and 266.0% , respectively.
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