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New approach for local treatment of defects on glazed ceramics by CO, laser

N M Ferreira', J M Fernandes', C M S Freitas', F Rey Garcia', J Carneiro?, M N Capela?, R Santos®, A J S Fernandes', M P Seabra? and F M Costa’
"University of Aveiro, Portugal

2CICECO - Aveiro Institute of Materials, Portugal

3Coimbra iParque - Parque tecnolégico de Coimbra, Portugal

he evolution on ceramic industry is constant and significant improvements in automation and process efficiency are

necessary. The treatment of small defects usually involves a new firing to repair small defects with only a few mm?
representing a significant increase in costs productions. One option is the use of laser technology to in situ repair defects
of the ceramic pieces, preventing all the extra costs associated with a re-firing. Several authors indicating that CO, laser is
strongly absorbed by the ceramic material, allowing the repairs in a rapid and highly localized manner. This study present a
new approach of using a CO, laser to repair small defects on the surface of ceramics glazed. The application of laser technology
to the traditional repairing material proved problematic since it was detected the formation of microcracks ascribed to
thermal stresses generated by the high temperature gradients. To overcome this, alternative approaches through changing the
interaction area of the laser beam on the piece to repair, in order to reduce the thermal stresses due to the heat by laser beam.
Repaired defects were evaluated based on the velocity of the piece motion to laser focus, power of the laser, presence of cracks
on the surface and the size of microscopic cracks. The incident laser power, duration of laser heating/cooling and velocity of
approach were analysed. After laser treatment the restored surfaces and cross sections were analysed by p-Raman spectroscopy;,
3D optical profilometry and optical microscopy together with optical and chemical/mechanical characterization. The results
show the effect of velocity and power laser of the spread of cracks and microcracks on the surface of material irradiated.
Nevertheless, this new approaches show good results to implement laser technology in the repair of ceramic industry.
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