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[bookmark: _Toc2]Article summary:
1. Functionally gradient materials (FGMs) are composite materials with gradually distributed metallic compositions generating unique mechanical and physical property gradients.
2. Directed Energy Deposition (DED) has become an important approach to building metallic FGMs, but there is a lack of effective modelling tools to predict the material composition gradients, FGM geometry, and the FGMs building process.
3. A novel multi-physics & multi-material thermal fluid model has been established to fundamentally investigate the building process of FGMs with DED, which can predict the material distribution and conforming deposition geometry of the FGM part.
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Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
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The article titled "Comprehensive studies of SS316L/IN718 functionally gradient material fabricated with directed energy deposition: Multi-physics & multi-materials modelling and experimental validation" discusses the development of a new multi-physics and multi-material thermal fluid model to simulate the building process of functionally gradient materials (FGMs) using Directed Energy Deposition (DED). The article highlights the importance of FGMs in various industries due to their unique material property gradients, which are achieved by gradually distributed metallic compositions. The DED process has become an important approach for manufacturing metallic FGMs, but there is a lack of effective modeling tools to predict the material composition gradients, FGM geometry, and the FGMs building process.

The article provides a detailed literature review on the current state of research on FGMs and their fabrication processes. It highlights the limitations of existing modeling approaches that cannot simulate the melting and solidification process of blown powder mixture in the deposition of FGMs. The authors argue that there is a need for a new model that involves non-uniform powder input, gradient material composition, multi-material heat&mass diffusion, phase change, and temperature-dependent thermo-physical properties.

The authors then describe their newly developed multi-physics & multi-material thermal-fluid model that can simulate the temporal and spatial thermal distribution, phase change, and molten pool dynamics during FGM fabrication using DED. The model can also predict the distribution of material composition gradients in the FGM part. The article concludes with a discussion on how this new modeling tool can fundamentally investigate the physical principles governing the building process of FGMs with DED.

Overall, this article provides valuable insights into the challenges associated with fabricating metallic FGMs using DED and proposes a novel solution to address these challenges. However, it is important to note that this study was conducted by researchers affiliated with universities in China and may have some biases towards Chinese research interests or perspectives. Additionally, while the authors provide a comprehensive literature review on existing research on FGMs and their fabrication processes, they do not explore potential counterarguments or alternative perspectives on this topic. Finally, while this study highlights potential benefits associated with using metallic FGMs in various industries such as aerospace or biomedical applications, it does not discuss any possible risks or drawbacks associated with these materials.
[bookmark: _Toc5]Topics for further research:
· Risks and drawbacks of using functionally gradient materials in aerospace and biomedical applications

· Alternative approaches to manufacturing functionally gradient materials

· Applications of functionally gradient materials in other industries besides aerospace and biomedical

· Environmental impact of manufacturing functionally gradient materials using Directed Energy Deposition

· Comparison of the properties of functionally gradient materials with other types of advanced materials

· Future research directions for functionally gradient materials and their fabrication processes
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