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Abstract: Laser derusting technology is a new and green rust removing method. For some low carbon steel in an
environment prone to rust, traditional rust removing method can be replaced by laser derusting technology, which
has broad prospects. The corrosion surface of the laser radiation has the characteristics of high laser energy and
short pulse, so that the corrosion temperature quickly reaches above the melting point. But at the same time of laser
rust removal, there will be some laser directly through the rust layer, and the laser radiation on the corrosion surface
will also transfer part of the energy to the metal substrate surface through heat conduction. By means of experi-
mental analysis on the surface of the metal base, microstructure, mechanical properties and hardness were studied
and compared. The results show that the laser derusting process has a good rust removal effect, laser derusting
technology does not damage to the metal substrates and the properties of the surface has not been affected.
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Fig. 1 (a) Dry laser cleaning. (b) Wet laser cleaning. (c) Laser cleaning of plasma shock wave.
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Fig. 2 Laser and corrosion in the cartesian coordinate
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Fig. 7 (a) The original sample surface microstructure. (b) Surface microstructure of laser rust removing sample.
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Table 1 Characterization of mechanical properties of original specimens.

Detection point number Yield strength/MPa Tensile strength/MPa n Elongation/(%)
1 214 473 0.24 33.5
2 198 455 0.26 28.6
3 205 482 0.23 325
4 264 450 0.18 24.8
5 275 458 0.17 20.3
Average value 231 463 0.22 27.9
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Table 2 Characterization of mechanical properties of derusting specimens.

Detection point number Yield strength/MPa Tensile strength/MPa n Elongation/(%)
1 231 486 0.22 30.5
2 240 496 0.25 28.6
3 225 472 0.18 252
4 262 452 0.19 20.5
5 211 440 0.26 21.2
Average value 233 469 0.22 21.1
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Fig. 10 Polarization curve before and after laser derusting.
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