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Synthesis and characterization of thermoplastic
polyurethane elastomer for propellants
HE Jryu, TAN Hurmin

( Coll. of Material Science and Engineering, Beijing Inst. of Technology, Beijing 100081, China)

Abstract:  Nitroester plastisized thermoplastic Ether/ Ester polyurethane elastomer suitable for thermoplastic propellant binders
were prepared basing on polyethylene adipate, ethylene oxide/tetrahydrofuran random copolyether, isophorone diisocyanate and 1,4 bu-
tanediol. Melt- prepolymerization method was adopted to synthesize themmoplastic polyurethane elastomer with different fraction of hard
segments. GPC, FTIR, tensile test techniques and the miscibility with nitrate ester were applied to make further characterization of the
TPUE. It shows that the TPUE has a higher molecular weight(;ﬁ:;b- 50000) with polyurethane characterization and exhibits excellent inte-
grate properties to meel requirements of lower T, of soft segments and good miscibility with nitrate ester and mechanical properties.
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Fig.1 GPC curve of TPUE with
50% hard segment contents

Fig.2 FTIR curves of TPUE

Fig.3 DSC curve of TPUE with
PEA/PET as soft segment
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Table 2 Mechanical properties of TPUE with
different hard segment contents

Sample Whi % a,/ MPa €./ G0
| 40 4. 84 954
2 45 5.76 768
3 50 15.73 576
4 55 20. 81 468

note: Wh is hard segment contents
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Table 3 NG absorption of TPUE

Sample ~ Wh/! % Weight of TPUE sample mo/ g Miscibility
1 40 0.5112 Dissolved
2 45 0. 5092 Dissolved
3 50 0. 5320 Dissolved
4 55 0. 5032 Partly dissolved
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