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Fig.1 Tensile curves of PET/N-100 polyurethane films
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Table 1 Mechanical properties and network structure param-

eters of PET/N-100 polyurethane films

R on/MPa &, /% E/MPa M, v, x107™*
0.9 0.42 203.66 0.41 10843 0.96
1.0 0.58 141.83 0.59 7420 1.40
1.1 0.80 124.69 1.00 5542 1.88
1.2 1.03 116.33 1.50 4386 2.37
1.3 1.10 69.88 2.08 3048 3.41
1.4 1.15 62.78 2.24 2636 3.91
1.5 1.31 59.00 2.81 2202 4.72

Note: R is the curing parameters, o, is the max of tensile strength, & is the
elongation at break, E is the elasticity modulus, M_ is the average mo-

lecular weights between crosslinks, v, is the crosslinking density.
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Fig.2 The FTIR spectra of carbonyl part in the PET/N-100

polyurethane films
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Table 2
in the PET/N-100 polyurethane films

Proportion of the hydrogen bonding carbonyl group

R S, S, P/%

0.9 0.14290 0.14994 51.20
1.0 0.14755 0.16853 53.32
1.1 0.14484 0.20079 58.09
1.2 0.14799 0.23003 60.85
1.3 0.15556 0.24596 61.26
1.4 0.15061 0.24184 61.62
1.5 0.13806 0.27695 67.35

Note: S, is the absorption area of free carbonyl group, S, is the absorption ar-
ea of hydrogen bonding carbonyl group, P is the proportion of the hy-
drogen bonding carbonyl group.
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Fig. 3  The other three possibility of crosslinking network

structure
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Table 3
parameters of PET/N-100 binder films

Effect of the R value on the crosslinking network

R E/MPa M, p/g-cm™ D

0.9 0.41 10843 1.04 -0.10
1.0 0.59 7420 1.04 -0.15
1.1 1.00 5542 1.04 -0.13
1.2 1.50 4386 1.03 -0.09
1.3 2.08 3048 1.04 -0.15
1.4 2.24 2636 1.03 -0.23
1.5 2.81 2202 1.04 -0.24

Note: R is the curing parameters, E is the elasticity modulus, M_is the average
molecular mass between crosslinks,p is the density of the binder films,

D is the correction factor of shear modulus.
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Table 4 Effect of the R value on the crosslinking network in-

tegrity of PET/N-100 binder films

R D H N H/D N/D

0.9 -0.10 0.5120 0.0678 -5.1200 -0.6780
1.0 -0.15 0.5332 0.0748 -3.5547 -0.4987
1.1 -0.13 0.5809 0.0817 -4.4684 -0.6285
1.2 -0.09 0.6085 0.0884 -6.7611 -0.9822
1.3 -0.15 0.6126 0.0951 —-4.0840 -0.6340
1.4 -0.23 0.6162 0.1017 -2.6791 —-0.4422
1.5 -0.24 0.6735 0.1082 -2.8063 —-0.4508

Note: H is the ratio of hydrogen bonding.
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Crosslinking Network Structure Integrity of PET/N-100 Binder System

MAO Ke-zhu, MA Song, LUO Yun-jun
( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The mechanical properties, physical crosslinking degree, crosslinking network structure integrity and tenacity of hydroxyl-
terminated epoxy ethane/tetrahydrofuran random copolyether (PET) /polyfuctional isocyanate (N-100) binder films were analyzed
by the uniaxial tensile test, infrared spectrum testing and equilibrium swelling methods. Results show that with increasing curing
parameter (R), the crosslink density of PET/N-100 binder films increases gradually, the average molecular weight of chain seg-
ment between crosslink points decreases gradually, the maximum tensile strength and elastic modulus increases gradually, while
the elongation at break decreases gradually. The crosslinking network structure integrity of PET/N-100 binder system is directly
proportional to the ratio of hydrogen bonding, and is inversely proportional to the content of N-100. When the R value is 1.2, the
correction factor of shear modulus of PET/N-100 binder films is the maximum, the crosslinking network structure is most com-
plete, and the mechanical property is the better, the same as the tenacity of PET/N-100 binder film.

Key words: hydroxyl-terminated epoxy ethane/tetrahydrofuran random copolyether (PET) ; physical crosslinking; hydrogen bond;
crosslinking network structure integrity; binder; tenacity; correction factor
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