1 1 ( ) Vol. 44, No. 1
2018 2 JOURNAL OF DONGHUA UNIVERSITY(NATURAL SCIENCE) Feb. 2018

: 1671-0444(2018)01-0045-08

a, b a a, b a, b a, b
b b b o
( a. ;b. , 201620)
R 7n’t -
o (FTIR) ., (TGA),
(DMA) | . ,
. TQ 31 ‘A

Effect on Performance of Reversible Covalent Self-healing
Materials of Sacrificial Bonds

LIU Yingying® ", WANG Yan*, YU Junrong®"®, ZHU Jing™", HU Zuming™ "

(a. College of Materials Science and Engineering;
b. State Key Laboratory for Modification of Chemical Fibers and Polymer Materials,
Donghua University, Shanghai 201620, China)

Abstract: The self-healing materials could autonomically repair the internal damages, thereby prolong the
life time of the materials in numerous application, which could reduce the production costs. A major aim
of self-healing materials is to combine robust mechanical properties and high healing efficiency. The co-
crosslinked interpenetrating networks were constructed with the coordination role of Zn* " -imidazole as
the dynamic sacrificial bonds and the reversible cross-linked covalent network of disulfide bonds. Fourier
transform infrared spectroscopy (FTIR), thermo gravimetric analysis (TGA), dynamic mechanical
analysis(DMA) and electro-mechanical universal testing machine were used to research the structure and
properties of the elastomeric polymer. The results show the introduction of the sacrificial bond has
enhanced toughening effect on the elastomer, and the faster exchange rate of the non-covalent bond
makes the co-crosslinked network have better repairing effect than pure covalent crosslinking system.
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Fig. 1

Preparation of prepolymer and reversible non-covalent cross-linked network
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Fig. 2 Preparation of reversible covalent cross-linked network
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Fig.9 Recovery and cyclic loading of samples
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