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Bt . 228 BE BE [ Ak 70 45 — Ik = S SRR EE (N-100) , 22
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(1) B Ah 7 A g 22 Pk g ik - 4% 1 GB/T 528-2009
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F1 EHMEPEG MR CU-1~CU-6 BiL T

Table 1 Formulations of highly plasticized PEG elastomer
CU-1-CU-6
samples R, R, mass / g

PEG/NG-BTTN  N-100 T12
CU-1 1.2 2.8 20 0.2404 0.02
CU-2 1.3 2.8 20 0.2598 0.02
CU-3 1.4 2.8 20 0.2780 0.02
CU-4 1.5 2.8 20 0.2963 0.02
CU-5 1.6 2.8 20 0.3175 0.02
CU-6 1.7 2.8 20 0.3323 0.02

Note: R is curing parameter. R is plasticization ratio.
P
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Fig.1 XRD pattern of highly plasticized PEG elastomer CU-1-
CU-6
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0.8 2 FHIMEPEG AR CU-1~CU-6 B fil J1 24 PEAE S 4L
gﬁ; Table 2 Tensile mechanical properties parameters of highly
0.6- CU-3 plasticized PEG elastomer CU-1-CU-6
& ——CU-4 samples enl % o,/ MPa E,/ MPa
= 044——CUS L CU-1 785 0.11 0.01
o 2
—Cu6 //// //,/ cu-2 1008 0.15 0.01
0.21 //,/”// cu-3 813 0.47 0.15
Al CU-4 1195 0.78 0.08
0.0+= : .
0 400 800 1200 1600 CU-5 1456 0.80 0.06
el% CU-6 800 0.39 0.12
a. stress-strain curves of CU-1-CU-6 Note: &_is maximum elongation. o, is tensile strength. E, is initial modulus.
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b. uniaxial tensile curve of CU-5
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Fig.2 Uniaxial tensile curves of highly plasticized PEG elas-
tomer CU-1-CU-6
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Fig.3 Cross-linked network structure diagram highly plasti-

cized PEG elastomer
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Fig.4 LF-NMR test and fitting results of highly plasticized
PEG elastomer CU-1-CU-6
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Table 3 Structural parameters of cross-linked network of high-
ly plasticized PEG elastomer CU-1-CU-6 by LF-NMR

chain ratio / % chain density/10mol-cm™

A%  B%  C%  A%+B% v . Vs Vie Vi

samples

CU-1 5.08 38.13 56.78 43.21 0.75 5.65 8.41  6.40
CU-2 4.83 40.96 54.21 45.79 0.89 7.54 9.97 8.43
CU-3  10.69 41.06 48.25 51.75 246 9.44 11.10 11.90
CU-4 10.71 39.69 49.59 50.40 1.99 7.37 9.21  9.36
CU-5 13.08 38.79 48.13 51.87 2.38 7.06 8.75 9.44

CU-6 8.61 42.04 49.35 50.65 1.96 9.58 11.24 11.54

Note: A% is crosslinking chains ratio. B% is dangling chains ratio. C% is free
chains ratio. A%+B% is total ratio of crosslinking and dangling chains.
is crosslinking chain density.

VA is dangling chain density. v . is

free chain density. »

L.B

LA Is total chain density of crosslinking and dan-

gling chains.
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hy 55 TE AL 3 A% B X 45 SR O 11 55 40 B e 4 45 I
§iE % X CU-1~CU-6 A7 1 i 35 il il it . 5 7%
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Table 4 Swelling crosslinking density and physical temporar-
ily entangled chain density of highly plasticized PEG elasto-
mer CU-1-CU-6

3 3

samples v_ /107 °mol-cm” v, /107 mol-cm”
CU-1 0.96 5.44
CU-2 0.99 7.44
CU-3 4.41 7.49
CU-4 3.50 5.86
CU-5 3.55 5.89
CU-6 3.06 8.48

Note: v, is swelling crosslinking density. v, is physical temporarily entangled

chain density.
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Fig.5 Influence of highly plasticized PEG elastomer CU-1-
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Relationship Between Networks Structure and Mechanical Properties of Highly Plasticized PEG Elastomer

WANG Yao-xiao', WANG Xiao-ying®, CHEN Chen', TAN Zhu-yun', ZHOU Xing'
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China; 2. Hubei Institute of Aerospace
Chemotechnology , Xiangyang 441003, China)

Abstract: To establish the correlation between the microstructure and mechanical properties of high nitrate plasticized polyethyl-
ene glycol (PEG) based polyurethane in nitrate ester plasticized polyether (NEPE) propellant, biuret triisocyanate (N-100) was
used as a multifunctional curing agent and mixed with nitrate ester plasticized PEG for curing to prepare PEG elastomers with cur-
ing parameters ranging from 1.2 to 1.7. The microstructure of PEG elastomer crosslinked network was studied by uniaxial ten-
sion, X-ray diffraction, low field nuclear magnetic resonance and equilibrium swelling test methods. Furthermore, the effects of
different network chain structures on the mechanical properties of PEG elastomer were analyzed. The results show that the PEG
elastomer is amorphous due to its high plasticized properties. Meanwhile, the total ratio of suspended tail chains to free chains is
more than 85%, the structural integrity of the crosslinked network is low, and the elastomer exhibits high elongation, low tensile
strength and low initial modulus. Secondly, all the tensile strength and initial modulus of elastomer are positively correlated with
the crosslinked chain density. The maximum elongation increases first and then decreases with the increase of physical tempo-
rary entanglement chain density. CU-5 elastomer with a curing parameter of 1.6 has the most complete cross-linked network. At
the same time, the corresponding tensile strength is 0.80 MPa, and the maximum elongation is 1456% , which indicates that the
mechanical properties are the best. Finally, the chain density measured by equilibrium swelling method and low field nuclear
magnetic resonance satisfy the magnitude relationship of v, ,<v <y ,.;.
Key words: polyethylene glycol polyurethane elastomer;cross-linked network structure; mechanical properties; low-field nuclear
magnetic resonance
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