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Novel Hydroxy-terminated Copolyether-based Polyurethane
system for Propellant Binder

Hojoon Yoo* - Jongkwon Song - Bumjae Lee' - Gabsung Hwang**

ABSTRACT

Two novel synthetic route proposed for Hydro-Terminated Poly(EO-ran-THF)  and
tri-block(PEG-PTHF-PEG) copolymer by cationic ring-opening polymerization of tetrahydrofuran(THF)
and ethylene oxide(EO) and just by polymerization of EO on poly-THF, respectively. Polyurethane was
synthesized from random and tri-block HIPE using N-100/IPDI mixture as curing agent, and
TPB(Triphenylbismuth) as catalyst. The mechanical properties of resultant polyurethane after mixing
with various ratio of isocyanate was also investigated. Finally, the post treatment process of HTPE
based on amount of catalyst used in the synthesis was studied, to evaluate the optimum curing

condition for the polyurethane propellant binder.
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Table 1 Mechanical properties of polyurethanes derived from various HTPEs.

Prepolymer Equivalent | o ee Mechanical properties
= Ratio
Sample Code #| Cal. Mn (X107 |op. Mn OHIndex ( system{N-1
e -NCO/ Y
(EG-PTHrpeg) |(X10| POV [inikg) | EO/THF Neo/ Pooreon Eolbar) Om{loar) £(%)

Random HTPE 1 3.50 3.40 1.69 | 0.565 | 55/45 1.0 5/5 17.4(+0.8) 10.6(%1) 86(£13)
Tri-block HTPE 4 14.00{1.00-2.00-1.00)| 4.51 1.73 | 0.582 | 50/50 1.0 5/5 10(+1) 9.7(+0.6) 227(+28)

ATK HTPE 6 3.87 1.74 | 0.685 | 49/51 1.0 5/5 13.2(0.3) 9.3(£0.1) 100(£2)
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Fig. 2 OH group reactivity of (ajrandom- HTPE and
{bltriblock—-HTPE by various extraction conditions.
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Fig. 3 OH group reactivity of (a)random-HTPE and
{bitriblock-HTPE by amount of catalyst
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