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ABSTRACT: The work aims to study the effect of different temperatures on the shape memory effect and protective
performance of epoxy coating. Self-healing anticorrosive coating was prepared by mixing equimolar bisphenol A diglycidyl
ether, neopentyl glycol diglycidyl ether and D230 curing agent. The chemical structure and mechanical properties of the epoxy
coating were characterized by Fourier infrared transform spectroscopy (FTIR) and adhesion tester. The shape recovery rate of
the epoxy coating at different temperatures was measured to characterize its shape memory performance. Electrochemical
impedance spectroscopy (EIS) technique was used to characterize the electrochemical performance of the epoxy coating, and
micro-morphological evolutions of scratched coating were recorded by an electronic digital microscope. The main characteristic
peaks and relative intensity of the anti-corrosion coating with self-healing function at different temperatures in the infrared
spectrum were basically the same as those of the unheated epoxy coating, and the adhesion strength of the epoxy coating at
different temperatures all exceeded 13 MPa. As the heating temperatures increased, the recovery rate of the epoxy coating first
increased rapidly and then increased slowly. Meanwhile, the impedance modulus first increased and then decreased, and the
scratch width first decreased and then basically did not change. The impedance value of the epoxy coating after heating at 70 C
was always significantly higher than that of the unheated epoxy coating in the same immersion time. Within a certain
temperature range, the self-healing anticorrosive coating has no degradation reaction, and it has excellent adhesion performance.
Increasing temperature enhances the movement trend of molecular chains, and improves the self-healing performance of the
epoxy coating. When the heating temperature is very high, the self-healing performance of the coating is not further enhanced.
Therefore, the optimal response temperature for obtaining the shape memory effect of the epoxy coating is 70 °C. Triggering the

shape memory effect of the epoxy coating after it is heated to 70 ‘C can significantly narrow the width of the scratches and

greatly improve the protective performance of the scratched coating.

KEY WORDS: epoxy coating; shape memory effect; temperatures; self-healing; EIS
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