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Fig.1 Schematic diagram of ultrafast laser processing
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Fig.2 SEM image of inclined holes at 45° on
the superalloy sample with thermal barrier
coatings (TBCs) using ultrafast laser
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Fig.3 SEM images of ultrafast laser
processing inclined holes at 45° with different
thermal cycling times
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Laser Paint Removal Technology for Aircraft Metal Skin and
Composite Materials

JIN Sen"?, WANG Jingxuan®, YUAN Xiaodong’, HU Yong', YAO Caizhen’

(1. College of Science, Northeastern University, Shenyang 110819, China;
2. Laser Fusion Research Center, China Academy of Engineering Physics, Mianyang 621000, China)

[ABSTRACT] As an environmentally friendly and efficient new paint removal technology, laser paint removal is an im-
portant branch of laser cleaning technology. The aircraft needs to remove the original paint layer regularly. This paper re-
views the industrial application progress of laser paint removal on the surface of aircraft metal skin and composite material
components, and the mechanism of laser paint removal on the surface of aircraft metal skin and the surface of composite
materials is analyzed in detail. Finally, the development direction of laser paint removal technology in domestic aviation
industry is also prospected.
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Effect of Ultrafast Laser Processing Inclined Holes on Thermal Barrier Coatings
(TBCs) Spallation Failure

CAI Min, ZHANG Xiaobing, ZHANG Wei, JI Liang, JIAO Jianeng
(AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] Inclined holes processing at 45° on thermal barrier coatings (TBCs) which were deposited on superalloy
samples by electron beam physical vapor deposition (EB—PVD) using the ultrafast laser were processed. Then the thermal
cycling test was performed on samples with inclined hole at 45°, the changes of the holes in the thermal cycling test and the
effect of the holes on thermal barrier coatings spallation failure were studied. The results show that, there is no cracking and
re-casting layer in both thermal barrier coating and superalloy on the edge of the hole which processed by ultrafast laser.
Ultrafast laser processing does not result in changes in the tissues of the hole edge at the location of the superalloy, which
is still typical y and y” tissues. The hole diameter is no obvious change before and after the thermal cycling. But the inner
wall of the inclined hole is changed from a clean surface to a surface with obvious oxide. With the increase of the thermal
cycling times, the oxide on the surface of the inner wall of the superalloy is exfoliated. The spallation occurs on the thermal
barrier coatings surface after 500 times of thermal cycling. Inclined holes at 45° processed by the ultrafast laser does not af-
fect the thermal cycling spallation failure of thermal barrier coatings.

Keywords: Ultrafast laser; Thermal barrier coating; Superalloy; Inclined holes at 45°; Thermal cycling test
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