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Table 1 ~ Formulas of different contents of CTBN
Sample CE/g CTBN/g HQ/¢g
1 100 20 5
2 100 25 5
3 100 30 5
4 100 35 5
5 100 40 5
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Fig. 1 IR analysis of CTBN/CE system (a—120%C/2h;
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Fig.2 Pathway of the reaction of CE with CTBN
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Fig.3  Effect of the content of CTBN on Gel time - tempera-
ture of CTBN/CE system
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Fig.5  Effect of the content of CTBN on shape recovery
time of CTBN/ CE system
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Table 2 Effect of the content of CTBN on shape memory prop-
erties of CTBN/CE system ( flexural deformation)

Sample V./s™! R/ % R./%
1 0.010 100 100
2 0.012 100 100
3 0.014 100 100
4 0.015 100 100
5 0.024 100 100
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Table 3 Effect of the content of CTBN on shape memory prop-

erties of CTBN /CE system (tensile deformation)

Sample Ly/mm L,/mm L,/mm V/ %
1 10 12.0 12.0 20
2 10 12.8 12.8 28
3 10 13.1 13.1 31
4 10 13.9 13.9 39
5 10 15.1 15.1 51
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Fig.6 DMA curves of the shape memory
CTBN/ CE system
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Table 4 The cross-link densities of the shape-memory CTBN/

CE system
Sample T/K E'/MPa N/nm~’
1 457.1 4.08 0.215
2 449.1 3.54 0.190
3 442.1 2.39 0.130
4 434.1 2.04 0.113
5 431.1 1.58 0.088
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Shape Memory Effects of CTBN/CE Copolymers

NIU Lei, ZHU Guang-ming, WANG Kun, WEI Kun, SONG Rui

(Department of Applied Chemistry, Northwestern Polytechnical University,Xi’an 710129, China)

Abstract: A novel shape memory resin system with high glass transition temperature( T,) was prepared by the appropriate copolymeri-
zation of carboxy-terminated butadience acrylonitrile copolymer (CTBN) and cyanate ester (CE). This system was characterized by IR,
dynamic mechanical analysis(DMA). And its shape memory properties, mechanical properties were also investigated. The results show
that the block coplymer of proper content of CTBN and cyanate ester resin could exhibit excellent shape memory performance. The low-
est T, is in the temperature of 138°C , the largest deformation recovery rate of system is 100% , the maximum deformation recovery rate
is 0.024 s'; the maximum tensile deformation is 51% . And under the curing process of 120°C /2h + 140°C /2h + 160°C /2h + 180°C /

1h, the system tends to be completely cured.

Key words: cyanate ester resin; carboxy-terminated butadience acrylonitrile copolymer; shape memory effects



