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Fig.1 (a) Structure of self-healing epoxy material and (b) self-healing mechanism
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Fig.2 FT-IR spectra of raw materials and products
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Fig.3 (a) Stress-strain curves before and after repair and (b) DSC curves with different epoxy resins
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Fig.4 (a) Stress-strain curves before and after repair, (b) DSC curves with different curing agents and (c) structures of curing agents
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Fig.5 (a) Stress-strain curve before and after repair with different catalysts and (b) comparison of catalyst alkalinity
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Fig.6 Results of (a) cyclic repair and (b) scratch repair



Fig.7 (a) Original surface of reference coating; (b~d) surface of reference coating after salt spray testing 1 d, 3 d and 7 d; (e)
original surface of self-healing coating; (f~h) surface of self-healing coating after salt spray testing 1 d, 3 d and 7 d
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Preparation and Repair Performance of Highly Efficient Self-Healing

Polysulfide-Epoxy Materials

Yonggin Fang', Mengli Lii', Liang Xu’
(1.Design Research Institution of Changzhou University, Changzhou 213164, China;
2. Changzhou Finechemical Insititute, Changzhou 213004, China)

ABSTRACT: Here, a series of polysulfide- epoxy resins with block structure were prepared to avoid the conflict

between the mechanical strength and self-healing properties. Besides, self-healing elastomers/coatings based on these

resins were prepared to investigate the factors influencing the repair efficiency and self- healing properties in the

applications. Self-repair efficiency tests indicate that the best raw material resins for the elastomer is E20 epoxy resin

and LP-3 polysulfide rubber (mole ratio of 2:1), and the curing agent is polyetheramine D400. In addition, the

catalyst plays an important role in repair process, and 1% triethylamine was utilized to catalyze the healing reaction.

Tensile tests show that the tensile strength of the cured sample is 12.95 MPa, and the fractured sample can be

repaired to 93% of original strength (repair conditions: 80 ‘C,24 h). The tensile strength of the elastomer doesn’ t

decay after three times of repair. The neutral salt spray test indicates that the polysulfide-epoxy self-healing coating

possesses the excellent corrosion resistance and the scratched surface can withstand 72 h neutral salt spray after

healing. Besides, the intact coating could withstand 168 h salt spray, which has application potential.

Keywords: self-healing;epoxy;polysulfide;block structure;coating application



