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Study on Erosion Resistance of Concrete Protective Coating under
Simulated Desert Environment
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Autonomous Region Construction Inspection and Appraisal and Safety Assessment Engineering Technology Research Center,
d. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

ABSTRACT: The research is to study the influence law and the action mechanism of different types of protective coatings on
the erosion resistance of the concrete in the wind sand environment, and then select the concrete protective coatings with the
comprehensive performance in the wind sand environment. As the research objects, three kinds of protective coatings for the
concrete structure including polyurethane, acrylic acid and epoxy resin were studied. The mechanical properties of the coatings
were analyzed by the contact angle and hardness. The change rule of the erosion resistance of the system of protective coatings
for the concrete structure with erosion parameters was tested by the simulated sand erosion experimental system. Combined with
the sand erosion test of concrete protective coatings and the observation results of the scanning electron microscope, the erosion
mechanism of concrete protective coatings in the wind sand environment was explored. Under the same erosion conditions, the
erosion rate of different protective coatings was as follows: he polyurethane protective coating > the epoxy resin protective
coating > the acrylic acid protective coating; the corrosion resistance of the protective coating sprayed acrylic was about 57.56%
higher than that of the protective coating sprayed polyurethane, and 33% higher than that of the protective coating sprayed
epoxy resin. The change of the fractal dimension D; of the erosion surface reflects the change of different erosion stages.
Combined with the fractal dimension D, and the microscopic morphology after the erosion, it is shown that when eroded at low
angle, tearing and debonding occur on the coating surface under the influence of particle tensile stress, and the erosion rate is
higher. When eroded at high angle, plastic deformations such as a structure uplift and cavities are formed on the coating surface
under the influence of particle compressive stress, which buffers the impact of sand particles on the coating, and the fractal
dimension D; of the erosion surface increases, and the damage interface does not fall within the yield stress range of the
material, and the erosion rate is low, which shows the characteristics of the erosion damage of typical plastic materials. The
system of protective coatings of polyurethane, acrylic acid and epoxy resin can improve the erosion resistance of the concrete.
Combined with the comprehensive evaluation of the results of the contact angle and the hardness test of protective coatings, the
protective coating of acrylic acid is more suitable for the concrete protection in the wind sand environment. When different
protective coatings are eroded, there is no obvious plastic deformation and the brittle failure stage, but the transition mechanism
from the plastic deformation to the brittle failure with the change of the erosion component, and this phenomenon exists in the
whole erosion process.

KEY WORDS: wind sand enivironment; erosion resistance; polyurethane coating; acrylic coating; epoxy resin coating; fractal

dimension; erosion mechanism
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Mix proportion/(kg-m ) Compressive
Water Cement Sand strength in 28 d/MPa
285 525 1304.88 58.21
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Tab.2 Types and mechanical parameters of protective coatings

. . Impact Adhesion/ Flexbility/
Specimen  Coating .
resistance/cm level mm

W Uncoated

PU  Polyurethane 50 <1 1
coating

AR Acrylic resin 60 <1 1
coating

ER  Epoxy resin 50 <1 1
coating
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Fig.1 Schematic diagram of simulated sandstorm environment erosion test system
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