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Research Results Please describe following three items briefly.

[ The major results] The goal of this study is to investigate how residual stresses affect the tribological
performance of thin—film coatings in order to improve their service life and overall performance. The
tribological properties of the coatings have been examined using a tribometer, and their adhesion
energy has been determined by scratch testing, coupled with contact angle measurements to estimate
residual stress levels. The residual stress magnitude of the PVD coating was computed from the scratch
test and was consistent with the findings obtained from XRD. Moreover, this work aims to design a new
coating system, called the CrsC,—Ti—-DLC-coated SKD61 steel, which is successfully produced using
the dual magnetron sputtering technique. The FSW—coated tool effectively reduced the friction heat
generated by the friction stir welding (FSW) process, as evidenced by the tool testing apparatus, and
exhibited a minimal wear rate. Furthermore, the prediction of coating tribological properties was
introduced using machine learning and artificial intelligence approaches.

[Future Prospects] For residual stress evaluation, future work may emphasize various types of thin—
film coatings to ensure the technique is reliable. The proposed coating will be applied to the actual
aluminum extrusion die, thereby linking the residual stress retained before and after use. Furthermore,
future research could explore DLC’s multilayer and variable interlayer coatings, which may further
enhance tool performance and wear resistance of aluminum forming applications.

[ Concrete results]
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