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ABSTRACT: To study the influence of various component proportions of hydroxyl-terminated
polybutadiene (HTPB), toluene diisocyanate (TDI), and tris—1 — (2-methylaziridinyl) phos-
phine oxide (MAPO) on the structure and properties of HTPB propellant curing system, three
curing systems based on molecular models formed by different parameters, which were obtained
by the theoretical derivation, were established by molecular dynamics method. Accordingly, the
binding energy, the mechanical property, the radial distribution function, the glass transition tem-

perature, and solubility parameters were comprehensively calculated. Furthermore, the relation—
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ship between component proportions and these feature parameters were analyzed. Results showed

that variations of contents of TDI and MAPO result in significant changes in the property of the

curing system. An increase of TDI and MAPO contents could effectively improve binding energy

and glass transition temperature. With the reduction of TDI and MAPO contents, the solubility

parameter, shear modulus and Young’ s modulus decrease, while the bulk modulus, the Cauchy

pressure and B/ G values increase. With increasing temperature, there is a significant decline in

the solubility parameter of the three curing systems.

KEYWORDS: HTPB propellant; curing system; molecular dynamics; mechanical property;

glass transition temperature
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