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Fig.1 IR spectrum of polyurethane elastomer

3.2 GPC &
AR 43 F i B = A F TPUE 22 DL RO 4% g
Lo R, I OR BB 03 % (GPC)

Chinese Journal of Energetic Materials, Vol.20, No.1, 2012 (49 —52)

XFBT & R TPUE #E47 T £ AL, & 2 2 BDOS5O #y
GPC ik, IEl 2 AT LAFE i, GPC il £ 1) 16 TP 3 AR Xf
PR, BEAT WA 1 2% T U, A A 1Y 3 700 0, AT LA &
ARy A

|

|

i I
\MMW
0 5 10 15 20 25 30 35 40
t/min
B2 RAMMEARN GPC L

Fig.2 GPC curve of polyurethane elastomer
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Table 1 GPC analysis results of different TPUEs
TPUE M, M, M, /M,
BDOO 90691 175940 1.94
BDO20 66405 125686 1.89
BDO50 81739 159636 1.95
BDO80 73206 137629 1.88
BDO100 69385 132757 1.91

Note: 1) M, means number-average molecular weight; M,, means
weight-average molecular weight; 2) M, //\/17n means polydis-

persity.
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Table 2 Effect of TPUE on the mechanical properties of
propellants
50 °C —40 °C
No. TPUE tensile elongation tensile elongation
strength % strength 1%
/MPa /MPa
1 BDOO 1.98 24.2 28.9 2.72
2 BDO20 2.06 25.6 30.4 3.34
3 BDO50 2.14 25.2 33.3 3.10
4 BDO80 1.87 24.7 29.2 2.95
5 BDO100 1.81 23.9 28.7 2.23
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Properties of Thermoplastic Polyurethane Elastomers Extended with BDO and DBM

ZHANG Wen-yu', Ll Jin-ging’, LUO Yun-jun', LI Xiao-meng', JIU Yong-bin'
(1. School of Materials Science and Engineering , Beijing Institute of Technology, Beijing 100081, China; 2. Academy of Ordnance Science, Beijing 100089, China)

Abstract: A series of thermoplastic polyurethane elastomers( TPUEs) with bonding function which can be used as propellant binders
were synthesized from polyethylene/polypropylene adipate diol ( PEPA ), tetrahydrofuran/ethylene oxide copolyether ( PET ),
isophorone diisocyanate(IPDI) ,1,4-butanediol (BDO) and diethyl bis( hydroxymethyl) malonate( DBM) as primary substances by
melt pre-polymerization method. Then Fourier transform infrared spectroscopic (FTIR) , gel permeation in chromatography ( GPC),
differential scanning calorimetry( DSC) and tensile test techniques were employed to characterize the structures and properties of
TPUEs. Results show that the microphase segregation of TPUEs become more obvious with the BDO content in chain extenders
increasing. When the molar content of BDO exceeds 50% in chain extender,the glass transition temperature of soft segment become
lower than —70 °C. It is also observed that tensile strength of the TPUE increased with the BDO content increasing,while the elonga-
tion to break decreased. TPUEs extended with mixed diols have better effect than that extended with BDO or DBM to improve the
mechnical properties of modified double-based propellant.
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