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Abstract: Additive manufacturing grants control over both the shape and properties of the product. Therefore, validating
product operation necessitates predicting its properties. In this study, an optical fiber-based temperature sensor was inserted
into an additively manufactured specimen, and the actual temperature was collected. A machine learning model was
constructed using the collected temperature data for calibration, enabling accurate prediction of physical properties. These
predicted properties were then integrated into structural analysis to assess the performance of the specimen.
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Fig. 1 Dimension of the 3D printed sample and the
obtfained femperature positions
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Fig. 4 Boundary conditions for thermal analysis
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Fig. 5 Resulfant GPR model for the relafionship

between input variables and predicted temperature
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Fig. 7 Thermal conductivity measurement specimen
condifions

Table 1 Thermal conductivity(W/mk) measurements

Direction Dir 1 Dir 2 Dir 3
Temp

25C 143.33 151.12 165.63

100C 147.42 154.83 170.60
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