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Motivation

The 3D printing industry has grown tremendously over the last ten years. Additive manufacturing (AM) allows for the fabrication of advanced parts that are impossible to
make by injection moulding. In particular, within ceramics manufacturing, AM techniques, such as stereolithography (SLA) 3D printing, dominate the market. To establish a
new level of print quality and reduction in resource consumption in the 3D printing ceramics industry, there is a need for integrated, sub-surface, and non-destructive

inspection (NDI) during printing. Optical coherence tomography (OCT) is a laser-based technology that is fast and non-destructive for imaging very complex structures [1].
Here, we present how we can use mid-infrared (MIR) OCT technology as an NDI scanner.

ZDZW Challenge NIR OCT vs MIR OCT

Print parts 4 process stages Performance test During this experim(?nt, we observed structgres to a depth Ic?vel of ~ O..7 mm.which
correspond to 29 print layers. This penetration was not possible to achieve with NIR
OCT (1.3 um center wavelength) which allows a depth penetration of ~ 0.1 mm. We
considered an average refractive index of 1.67 [5].
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material/Slurry - We characterized three different groups of printed alumina ceramic samples with

DMD —>» three print configurations. The intention of these samples was to simulate frequent
4). impacts on airCode antenna modules for medical care.
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MIR OCT set-up

The laser source of the MIR OCT scanner is a supercontinuum laser source with an
emission spectrum from 1 um to 5 um. The long pass filter in the input arm of the

Michelson interferometer passes light above 3.2 um and the sensor allows a
detection from 3.5 to 4.8 um[2-4]. The defects are cube air pockets with designed dimensions of 800 x 800 x 800 um3.

The size of the complete sample is after printing 4.96 x 19.8 x 2.56 mm?3.
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MIR OCT schematic
' , Parameters This figure presents an example of OCT , averaging 5 B-scans of green ceramics. The
pconversion

ard MIR wavelength : Ao~4um images revealed distinct effects of the chosen print parameters, including the
spectrometer _ . appearance of voids, collapsing surfaces, or layer separation. Additionally, we
Axial resolution : noticed unintended defects such as air voids and agglomerates inside the parts.
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Transversal resolution: Ax~30um
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MIR SC laser | Sensitivity : 60 dB — 3kHz A-scan rate

Roll off: 1.38 mm
B-scan size : 400 X 2048
- Scan head

Scan area : 5.76 X 5.76 mm?

Exposure time : 200 pus
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