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Mechanical properties experiment of HTPB propellant under
extreme temperature

SUN Haitao'” , YANG Geng'*, YUAN Jichong'>* , SHEN Zhibin'*, HUO Liang’
(1. School of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Intelligent Planning and Simulation for Aerospace Missions, Changsha 410073, China;
3. Inner Mongolia Power Machinery Research Institute, Huhhot 010010, China)

Abstract; In order to study the mechanical properties and failure mechanism of the solid propellant under extreme low temperature
environment, the uniaxial tensile test of a three-component butyl hydroxyl propellant was carried out under different temperatures, wide range of
superimposed pressure values and high strain rate conditions by adopting the self-developed wide-temperature-superimposed pressure loading test
system, and the fracture morphology was observed by electron microscope scanning. The effect of temperature, tensile rate and peripheral pressure
value on the mechanical properties of the propellant was analysed, and the damage mechanism of the propellant under different working conditions
was discussed. Results show that when the tensile rate increases, the superimposed pressure increases and the temperature decreases, the
elongation of the dewetting point of the propellant decreases, the dewetting point moves forward, and dewetting occurs inside the propellant. There
are superimposed pressure and strain rate thresholds, above which the propellant is more prone to dewetting behaviour. At low temperature, the
maximum elongation of propellant is more sensitive to the change of high tensile rate, and its maximum tensile strength and maximum elongation
both tend to increase with the increase of the value of the peripheral pressure, and the maximum elongation is 28. 8% under the extreme tensile
condition of —-55 °C, 10 MPa, and 4 200 mm/min. The failure mode of the propellant is affected by a combination of dewetting damage, matrix
fracture, and particle cracking, as the temperature decreases and the tensile rate increases.
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