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Synthesis and Properties of Energetic Thermoplastic Polyurethane
included Glycidyl Azide Polymer
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Abstract

Thermoplastic polyurethane elastomer(PU-TPE) and energetic thermoplastic polyurethane Elastomer(E-PU-TPE)

were prepared from Hexamethylene diisocyanate(HDI), 1,4-BD/AA ester polyol and glycidyl azide polymer(GAP-

2400) as an energetic material by the addition polymerization. The PU-TPE and E-PU-TPE were characterized by

FT-IR and GPC. Viscometer, DSC and UTM were used to investigate the viscose behavior with a various solvent,

thermal properties and mechanical properties of PU-TPE and E-PU-TPE, which are of potential interest for the

development of high performance binder of energetic solid propellants.

It was found that My, of PU-TPE and E-PU-TPEs are over 100,000 and decreased with increase of GAP-2400
contents. T, and AH as thermal properties decreased and also tensile strength and elongation at break as

mechanical properties decreased with increase of GAP-2400 contents.

Keywords : Glycidyl Azide Polymer(GAP), Energetic Thermoplastic Polyurethane Elastomer(ETPE), Polyurethane, Addition

Polymerization
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Scheme 1. Synthetic process of PU-TPE
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Fig. 2. GPC spectra of PU-TPE and E-PU-TPEs

Table 2. GPC results of PU-TPE and E-PU-TPEs

Exp. No. My Mn (I\/IF:V/Dl\llln)

PU-TPE 270,300 64,500 4.19
E-PU-TPE-A 223,600 21,600 10.35
E-PU-TPE-B 201,200 13,500 14.87
E-PU-TPE-C 187,200 11,300 16.57
E-PU-TPE-D 162,000 8,600 18.93
E-PU-TPE-E 130,200 6,100 21.46
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Table 3. DSC result of PU-TPE and E-PU-TPEs

Exp. No. Tm(C) AHU/g)

PU-TPE 61 58.26
E-PU-TPE-A 56 5741
E-PU-TPE-B 51 47.93
E-PU-TPE-C 52 42.18
E-PU-TPE-D 50 31.67
E-PU-TPE-E 49 28.46
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Fig. 4. DSC thermograms of PU-TPE and E-PU-TPEs
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