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. . L Working proof-of-concept
* FLIR A700 thermal camera on a fixed tripod, viewing . Emissgi\l/)ity uncertaintyl:natters more at higher

the target surface from a stationary position temperatures
* Roughness in, emissivity and uncertainty out

Friction Stir Additive Manufacturing (FSAM) relies on
thermal cameras to monitor temperature during
machining and processing. Readings can allow for
control systems, wear detection, and quality oversight.

 The camera outputs data where each pixel value

maps to a temperature, and it sends that data to the Agababov Model can be used to geometrically derive

computer over an Ethernet connectionl3! emissivity from roughness. It calculates a rough
surface's emissivity by modifying a smooth surface's

emissivity based on its roughness and internal cavities.
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However, metals are hard to measure, and aluminum
reflects its surroundings like a mirror. Surface finish
(roughness) strongly affects emissivityl®], but there is
no quick way to determine whether a surface can be
measured reliably.

* Object parameters: emissivity, reflected temperature,
distance set the accuracy of every reading

Correct trend
The rougher (wire-brushed) surface is predicted to
* Onlow-emissivity metal, an incorrect emissivity can give higher, more stable emissivity and a more

lead to a shift in a reading by over 100 °C trustworthy reading. Validated theory of being
applicable for FSAM applications.

Manufacturing Implementation

Goal: To develop a software tool that links measured
surface roughness to expected thermal-measurement
accuracy for 6061 series aluminum.
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Methodology

Surface Analysis | A ved Software tool (C++) Sta!(es. | |
* Olympus LEXT OLS5000 confocal laser microscope l S-receive . Roughness (S./R.) — An incorrect thermal reading drives wrong process
* One 6061 plate, two sections ?i{’*fi 4 ”{%'Mg'fi*;;x,‘pﬂaﬁg, smooth /rou g?l _)a decisions. This can include overheating or damage.
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