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Abstract: In order to study the indentation expansion law of the impact damage zone of the steel structure coatings
under different impact heights and to analyze the elastoplastic characteristics of the steel structure coatings by
calculating dynamic hardness and recovery coefficient the impact test of polyurethane coatings on steel structures was
carried out with an automatic ball pressure impact meter The results show that the size of the indentation increases
with the increase of the impact height. The indentation stress decreases first and then increases slightly with the increase
of the indentation strain. The increase in the indentation stress indicates that the coating has basically lost its protective
effect. The inside and edges of the indentation circumferential cracks, radial micro-cracks and long cracks are produced.
The coating bulges within 2—3 mm from the end of the radial long crack. The dynamic hardness and recovery
coefficient gradually decrease with the increase of impact height, and the coating's anti-deformation ability decreases.
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Table 1 Basic mechanical properties of coating material

Property Test value
Hardness/MPa 16. 4
Elastic modulus/MPa 905
Flexibility/mm 0.5
Bond strength/MPa 1.8
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Table 2 Impact load values of the coating under different impact heights

h/cm 20 22 24 26 28 30 32 34 36 38

P/N 1226 1492 1835 2193 2518 2717 2985 3616 4 657 5 358
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Fig.2 Indentation diameter, indentation depth-impact
height curve of PU coating under impact
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impact indentation
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Fig.4 Two-dimensional morphology change diagram of indentation in impact damage zone
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Fig. 5 Three-dimensional morphological changes of indentation in the damage zone under different impact heights
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Table 3 Indentation size of PU coating under different

impact heights

h/cm Diameter/pm Depth/pm Volume/mm®
20 2486.9 69.1 5.61x10°
22 2929.2 77.6 1.54% 10"
24 3235.0 146.9 2.59x 10"
26 3600. 5 209.6 3.85x% 10"
28 3879.0 306. 8 5. 32X 10"
30 4275.6 412.2 7.27x10'
32 5049.2 752.2 9.23x10'
34 5548.8 1036.2 1. 35X 107
36 6032.5 1216.3 1. 79X 107
38 6397.3 1304.5 2.40X 10
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Fig. 6 Dynamic hardness and recovery coefficient of PU coating under different impact heights
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