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Method for enhancing the efficiency of scale removal on low-carbon
steel surfaces using laser-induced shock wave
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Fig. 1 Experimental setup for the removal of scale on low carbon steel using shock waves induced by
optical breakdown in an aqueous HCI solution.
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Fig. 2 Micrographs of steel surfaces in 18% HCI solution for 15sec (a) without a laser pulse and (b)
with 20 laser pulses (sound pressure: 1.20Pa)
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Fig. 3 Variation of O content with and without laser breakdown in HCI(80 C, 18%) solutions.

Fig. 4 Micrograph of steel surface after 20 s in (a) 5%, (b) 10 %, and (c) 18 % HCI solutions with 20
laser pulses (sound pressure: 2.07Pa).
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Fig. 5 Comparison of the conventional scaling-removal process with the novel process utilizing
laser-induced shock wave at a low acid concentration.
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