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Motivation

B PBF-LB/M enables the integration of sensors through its layer-by-layer manufacturing process, allowing
placement near critical regions of interest while providing protection from environmental influences.
B Strain gauge (SG) integration in PBF-LB/M components using adhesive bonding has not been previously
demonstrated. Preparation of
m Research Objective: To establish a reliable and low-cost approach for in-process integration of SGs required tools
in PBF-LB/M components. and equipment
m Key challenges addressed:
— Temperature monitoring at the integration site
— Design of sensor and wire cavities
— Selection of an adhesive ensuring reliable strain transfer
— Surface preparation to ensure sufficient bonding strength
— Development of manual integration procedures within the PBF-LB/M environment

Opening of
orocess chamber

Main results

Mechanical preparation

B Integration methodology for bonded SGs in PBF-LB/M components was developed. of bonding surface

m Build plate temperature was the main factor influencing integration-site temperature;
laser parameters had minor impact.

® Method validated through tensile testing, showing accurate and repeatable in-situ
strain measurements.
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m Non-weldable SGs successfully integrated into tailored sensor cavities in PBF-LB/M parts using

fast-curing cyanoacrylate adhesive Fraunhofer IGCV

B Improved sensor protection achieved through encapsulation within the component Am Technologiezentrum 10
m Minimal process modifications required, fully compatible with standard PBF-LB/M setups and powder 86159 Augsburg
oresence www.igcv.fraunhofer.de

m Method adaptable to various SG types and likely to different materials, requiring only minor design and
process parameter adjustments
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