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High Strain-Rate Viscoelastic Constitutive Model for HTPB Propellant
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Abstract; In order to research mechanical behaviors of HTPB propellant at high strain-rate, split Hop-
kinson pressure bar( SHPB) tests at different temperature( —40 ~25°C ) and strain rate (700 ~ 2050s ")
were conducted and stress-strain curves were obtained. The results show that the mechanical properties of
HTPB propellant are sensitive to temperature and strain rate, and stress increases gradually with decreasing
temperature and increasing strain rate. Based on Burke model, a constitutive model that incorporates non-
linear hyperelastic and viscoelastic material response for HTPB propellant was developed for high strain-rate
impact loading conditions. Predictions of the stress-strain response were made using the constitutive model.
The good agreement between the predicted and the experimental results indicates the validity of constitutive
model for different temperature and high strain-rate. The constitutive model can provide the theoretical basis
for structural integrity of solid propellant grain under ignition transient pressure loading.
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Fig.1 Scheme of the SHPB system with temperature controller
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Fig.2 Stress-strain curves at different

temperature and strain rate
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Fig.3 Comparison of experimental data

and model predictions
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