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Table 1 TPU with different hard segments contents

sample TPUL TPU2 TPU3
PET/PEPA =1(% ) 65 50 35
IPDI, BDO( % ) 35 50 65
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Table 3 Effect of hard-phase content on mechanical properties of TPU

sample o,/ MPa e,/ %

TPU1 15.91 946

TPU2 20.45 568

TPU3 24.53 21
Note: o, , tensile strength; g, , elongation at break.
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Table 4 Impact sensitivity of CL-20 coated with TPU

sample Hgy/ cm

CL-20 22.3
TPU1/CL-20 40.3
TPU2/CL-20 46.2
TPU3/CL-20 26.3
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Table 5 Surface free energe and its polar component

of CL-20 coated by TPU mJ - m™
sample Ve v, v v " Yo
CL-20 43.64  26.93  16.71 0.93 92.91
TPUI/ CL-20  50.94  32.93  16.12 1.98 47.31
TPU2/ CL-20 51.22 19.37 31.85 1.21 211.21

TPU3/ CL-20 39.54 24.05 15.49 0.51 118.01

N LW - - ab
ote: y_, surface free energy; y " , dispersive component; y_ ", polar
component; y_ " , electron acceptor component; vy, ~ , electron do-

nor component.
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Table 6 Coating degree (R) of CL-20 and CL-20 coated with TPU

sample Cl/% 01/% N1/% R/ %

CL-20 55.37 32.36 12.27 0
TPU1/CL-20 57.97 33.19 8.84 27.95
TPU2/CL-20 58.92 37.17 3.91 68.13
TPU3/CL-20 55.21 33.25 11.54 5.95
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Influence of Thermoplastic Polyurethane Elastomers ( TPU)
with Different Fraction of Hard Segments on the Coating of CL-20

YANG Yin, LUO Yun-jun, JIU Yong-bin, DU Mei-na, GE Zhen, CHAI Chun-peng
( School of Material Science & Engineering, Beijing Insititute of Technology, Beijing 100081, China)

Abstract: A series of thermoplastic polyurethane elastomers (TPU) with different fraction of hard segments based on poly ( ethylene-
propylene adipate) ( PEPA)/ethylene oxide/tetrahydrofurancopolyether ( PET) as soft segments were synthesized. The TPUs were
characterized by GPC, FTIR and the tensile testing, and were used to coat the hexanitrohexaazaisowurtzitane ( CL-20) by water sus-
pension method. The coating effects were assessed by testing impact sensitivity , surface free energy and XPS . The results show that
impact sensitivity of CL-20 coated with TPU is lowered and affected by fraction of hard segments of TPU. The coating effects of CL-
20 is apparently related to the mechanical properties of TPU. The comprehensive properties of TPU with 50% hard segments content
are optimum. The special height Hy, of CL-20 coated by this kind of TPU is 46.2 cm, which increase 23.9 cm than that before coat-
ing. The coating degree achieved as 68.13% .

Key words: material science ;thermoplastic polyurethane elastomer; hexanitrohexaazaisowurtzitane ( CL-20) ; coating; desensitiza-

tion; surface free energy



