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Synthesis and Application of Modified Borate Ester Bonding Agent for HTPB Propellant

LIU Mico-e, ZHANG Xi-long, DENG Jian-ru
( College of Chemistry and Chemical Engineering of Hunan University, Changsha 410082, China)

Abstract: As the poor mechanical properties of four-component hydroxy-terminated polybutadiene (HTPB) propellant(ammonium perchlo-
rate/hexogen/Al/HTPB, AP/RDX/AI/HTPB), a modified borate ester bonding agent(BEBA) was synthesized using N, N-dihydroxyethyl-3-
amino methyl propionate as the external connection monomer, polybutylene adipate( PBA) with low molecular mass as interconnec-
tion monomer, and tributyl borate as material. Polybutylene adipate(PBA) was synthesized using adipic acid and 1,4-butanediol
as materials, and N, N-dihydroxyethyl-3-amino methyl propionate was synthesized from diethanolamine and methyl acrylate. Their
structures were characterized by FT-IR, GPC, 'H NMR, and GC-MS. The application of modified BEBA as bonding agent for four-
component HTPB propellant shows that with the curing parameter of 1.01, the crosslinking parameter of 0.22, and the mass ratio
between BEBA and JHO3 of 0.08/0. 04, the mechanical properties of the four-component HTPB propellant are the best at high
(70 °C), constant(20 °C) and low(-40 °C) temperatures.

Key words: four-component hydroxy-terminated polybutadiene (HTPB) propellant; borate ester bonding agent( BEBA) ; external
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