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gas gun data from Millett

The Hugoniot parameters of HTPB in this work and

sample po/g - cm™ Co/km « 57! A

HTPB in this work 0.95 1.63 2.64
HTPB-1[%! 0.85 1.53 2.84
HTPB-2'% 1.06 1.65 2.13

Note: HTPB-1 \HTPB-2 represent two HTPB samples from different issources.

po is initial density of the sample. ¢, and A are Hugoniot relationship

parameters.
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Table 2 Parameters used in simulation
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HTPB 0.95 1.63 2.64
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Dynamic Response of HTPB Under Ramp Loading with High Strain Rates

CAl Jin-tao' , XIAO Song’, WANG Gui-ji', ZHAO Feng', WU Gang', SHUI Rong-jie' , XU Chao', TAN Fu-li',
ZHAO lJian-heng'
(1. Institute of Fluid Physics, CAEP, Mianyang 621999, China; 2. Beijing Institute of Space Long Munch Vehicle, Beijing 100076, China)

Abstract: Based on the technique of magnetically driven ramp loading, the dynamic response of hydroxyl-terminated polybuta-
diene (HTPB) samples solidified by toluene diisocynate( TDI) were investigated under loading pressure up to 1.2 GPa. The veloci-
ty response curves of three HTPB samples with different thickness were obtained by Photonic Doppler Velocimeter (PDV). The
sound velocity vs. particle velocity curve and stress vs. specific volume curve were obtained by Lagrange analysis method. Based
on the relationships above and the loading history gained from experimental data, the experiments were validated by one dimen-
sional hydrodynamic simulation. The simulation results are in good agreement with experimental results. Research shows that the
Lagrange sound velocity vs. particle velocity behaves linear relationship. The loading strain rate ranges from 2x10° s™' to 1x10° 5™
and the strain rate increases with the increasing of sample thickness, but no strain-rate effect is observed. All results agree with the
shock loading results in reference.

Key words: hydroxyl-terminated polybutadiene( HTPB) ; ramp loading; Lagrange sound speed; dynamic response
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