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Fig.1 Schematic diagram of molecular structure for multi-

function telechelic bonding agents
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Table 1 Backbones and f function groups of the multifunction telechelic bonding agents

bonding agent backbone functional group

B1 trident polyether tertiary amine group, hydroxyl, borate group, epoxy group

B2 trident polyether tertiary amine group, hydroxyl, borate group, cyano group

B3 linear polyether tertiary amine group, hydroxyl, borate group, cyano group

B4 linear polyether tertiary amine group, hydroxyl, borate group, epoxy group

B5 polyethylene tertiary amine group, hydroxyl, borate group, cyano group, epoxy group
B6 linear polyether tertiary amine group, hydroxyl, borate group, cyano group, epoxy group
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Table 2 Monomolecular adsorption energies the multifunction telechelic bonding agents on the surfaces of RDX

bonding agent B1 B2 B3 B4 B5 B6
molecular weight / g-mol™ 1190 1184 970 1450 684 1082
adsorption energy / kJ-mol™ 191.67 282.42 302.76 286.18 236.04 253.32
competitiveness 1.07 1.58 2.07 1.31 2.45 1.75
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Table 3 Effect of the multifunction telechelic bonding
agents on the mechanical properties of HTPB propellants

bonding 20 C 70 °C -40 °C
agent o, /MPa g /% o /MPa & [% o/MPa ¢ /%
0.64 42 0.40 44 1.65 41
B1 0.72 47 0.50 48 2.20 42
B2 0.79 47 0.45 48 1.87 48
B3 0.78 48 0.48 50 1.88 48
B4 0.74 48 0.48 46 1.76 46
B5 0.80 52 0.50 50 2.10 54
B6 0.72 47 0.50 48 1.93 43

Note: o is maximum tensile strength, & is maximum elongation, tensile

velocity is 100 mm-min~".
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Table 4 Effect of the multifunction telechelic bonding
agents on the mechanical properties of polyether propellants

bonding 20 C 60 °C -40 °C
agent o /MPa g /% o /MPa g /% o /MPa & /%
0.58 40 0.40 35 2.15 50
B1 0.76 43 0.50 40 3.20 52
B2 0.70 42 0.47 42 2.57 55
B3 0.80 45 0.52 45 2.44 60
B4 0.72 44 0.50 42 2.36 56
B5 0.65 42 0.48 40 2.10 50
B6 0.85 52 0.57 46 3.10 74

Note: o is maximum tensile strength, & is maximum elongation, tensile

m

velocity is 100 mm-min~".
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Design and Application of a Kind of Multifunction Telechelic Bonding Agent

LOU Jian-kun', YUAN Jian-min', ZHANG Ping-an’, DENG Jian-ru’
(1. College of Materials Science and Engineering , Hunan University , Changsha 410082, China; 2. College of Chemistry and Chemical Engineering , Hunan
University , Changsha 410082, China)

Abstract: In order to improve the adaptability of bonding agent to various energy-containing fillers and modify the interfacial
bonds of solid propellants, a kind of multifunction telechelic bonding agent was designed and prepared. The bonding effective-
ness was studied by molecular dynamics simulations and experimental evaluations. The results show that this bonding agent can
show decent interactions with various energy-containing fillers. By altering the molecule backbone of this bonding agent, it can
adapt to different adhesive systems. As compared to the three-claw bonding agent, the two-claw one has fewer branches, better
diffusivity in adhesive, higher transferability toward interface, and better bonding effectiveness.

Key words: multifunction telechelic bonding agent;solid propellant;interface;mechanical property
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