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Low Temperature Mechanical Properties of HI'PB Composite Solid Propellant under

Different Loading Strain Rates

LAl Jian-wei, CHANG Jian, WU Han-jing, ZHOU Yuan, YUAN Sheng-zhi
(Naval University of Engineering, Wuhan 430033, China)

Abstract: To analyze the influence of loading strain rates on the low temperature mechanical properties of HTPB composite
solid propellants, the constant/variable rate uniaxial tensile mechanical property experiments of solid propellant were carried
out at —50—25C and tensile rates of 14—200 mm/min. The results show that under constant rate tension, as the tempera-
ture decreases and the tensile rate drops. the dewetting becomes more severe. The mechanical properties of the propellant
have a strong correlation with temperature and strain rate. The maximum tensile strength and elastic modulus gradually increase
with the increase in strain rate and decrease in temperature, while the dewetting strain shows the opposite trend. The effects
of low temperature on the elastic modulus and dewetting strain of the propellant is more significant than that of the strain rate,
while the influence of the strain rate on the maximum tensile strength is more significant than that of temperature. Under varia-
ble rate tension, the mechanical properties of the propellant are more sensitive to low temperature, and both the maximum
tensile strength and the maximum tensile strain decrease significantly with the decrease in temperature. At —40 C , the maxi-
mum tensile strength decreases from 1.89 MPa and 2. 18 MPa at high-rate loading to 1.47 MPa and 1.60 MPa at variable-rate
loading., respectively, and the maximum tensile strain decreases from 61% and 71% at high-rate loading to 51% and 58% at
variable-rate loading, respectively.
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Fig. 1  Standard dumbbell-shaped specimen
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Fig.2 Tensile fracture surface morphology of propellants under different conditions
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Fig.3  Stress—strain curves of solid propellants under

constant strain rate tensile loading
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Table 1 The variance analysis results of two-elements on

tensile mechanical properties
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Fig.6  Stress—strain curves of solid propellants under

variable strain rate tensile loadings
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