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Table 1 Typical formula of HTPB/IPDI composite propellant
constituents binder AP Al auxiliary
mass fraction/% 7.85 69.5 18.5 4.15
volume fraction/% 22.6 63.8 12.3 1.3
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Fig. 1 Cross section micrograph of HTPB/IPDI composite

solid propellant
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Table 2
HTPB/IPDI composite solid propellant

The dimension distribution of particles filled in

particle AP-1 AP-2 AP-3 Al
mean diameter/um 246 165 80 35
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Fig.2 The packing model of HTPB/IPDI composite solid pro-

pellant and boundary conditions
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curing film
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Fig.4 Stress-relaxation curve of binder of HTPB/IPDI curing

film
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Inverse Identification of the Rate-dependent Micro Interface Parameters of HTPB /IPDI Composite Propellant

HAN Long, XU Jin-sheng, ZHOU Chang-sheng
( Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. To study the change rule of mesoscopic interface performance of HTPB/IPDI ( hydroxyl-terminated polybutadiene/iso-
phorone diisocyanate) composite solid propellant with the loading rate, based on the molecular dynamics algorithm, the meso-
scopic particles packing model of HTPB/IPDI composite solid propellant was generated. Bonding effect between particles and
binder was modeled by a rate-dependent cohesive zone model constructed via combining viscoelastic standard mechanical units
and exponential type rate-independent cohesion zone model(CZM). The relaxation parameters of the matrix material in the meso-
scle finite element model were obtained through stress-relaxation tests of HTPB/IPDI curing films. The macroscopic mechanical re-

1 . .
and 20 mm - min~' was simulated and calculated

sponse of HTPB/IPDI propellant at different loading rates of 0.1, 5 mm + min~
based on the model. The inversion analysis of rate-dependent cohesive zone model parameters was performed through Hooke-
Jeeves optimization algorithm using numerical simulation results and the uniaxial tensile test results curve of of HTPB/IPDI propel-
lant. The optimized values of interface parameters were obtained. The macroscopic mechanical behavior of HTPB/IPDI composite
solid propellant at the loading rates of 50 mm - min™" and 100 mm - min~' was predicted using the established model. Results
show that the predicted results are consistent with the actual experimental ones.

Key words: composite propellant; viscoelastic; meso-analysis model; cohesive zone model; interface mechanical property
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