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	PART  1: Comments


	
	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.

	          This manuscript is important for the scientific community because it applies the discrete element method (DEM) to model lithium‑ion battery electrodes in electric vehicles, a powerful approach that is still relatively underused for this purpose. By offering a micromechanical, particle‑based representation of electrode materials, it helps clarify how structural changes, cracking, swelling, and separator failures emerge under realistic charge–discharge and thermal conditions, which are difficult to visualize with conventional continuum models. The work also addresses lifetime‑limiting mechanisms such as separator degradation, internal resistance growth, and temperature‑induced damage, providing a graphical and computational framework that complements existing experimental and electrochemical aging studies. As a result, this manuscript can serve as a basis for optimizing electrode composition and manufacturing strategies in order to extend the lifetime, safety, and performance of lithium‑ion batteries for electric vehicles
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	         Yes, the current title, “Application of the Discrete Element Method for Modeling Lithium-Ion Batteries in Electric Vehicles,” is generally suitable, as it clearly states the method (DEM), the system (lithium‑ion batteries), and the application domain (electric vehicles). However, it can be made more specific and impactful by emphasizing electrodes, lifetime issues, or mechanical behavior, which are central in the manuscript.

1) Discrete Element Modeling of Lithium-Ion Battery Electrodes for Electric Vehicle Applications
2) Discrete Element Method Analysis of Mechanical Degradation in Lithium-Ion Batteries for Electric Vehicles
3) A Discrete Element Approach to Electrode Microstructure and Lifetime in Lithium-Ion Batteries for Electric Vehicles
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.

	The current abstract is not fully comprehensive, because it focuses heavily on general background and the conference context, while giving limited information on the specific methods, results, and implications of the work. It briefly states the purpose (applying DEM to model electrode materials in EV lithium‑ion batteries) but does not clearly summarize what was actually modeled, what main findings were obtained, or how these findings can be used by researchers or industry.
ADDITION RECOMMENDATION:
1) Add 1–2 sentences that describe the DEM model at a high level: what part of the electrode or cell is represented (e.g., active layer, separator, particle-scale contacts) and which key physical phenomena are captured (e.g., cracking, swelling, separator failure, stress distribution)
2) Add 2–3 sentences summarizing the main findings: identify the most critical failure mechanism(s) observed, such as separator structural change and short‑circuit onset, and note how the model helps explain lifetime reduction in EV batteries.
3) Add 1 sentence on the practical implications: for example, how the modeling can guide optimization of electrode composition, manufacturing, or operating conditions to extend battery life and improve safety.
DELETION RECOMENDATION:
1) Greatly reduce or remove the detailed description of the conference and the broad industry context (sodium, cobalt‑free, solid‑state, etc.), keeping at most one short sentence of general motivation; this space is better used for methods and results.
2) Avoid repeating generic statements on how lithium‑ion batteries have transformed infrastructure; this information belongs more in the introduction than in the abstract.

	

	Is the manuscript scientifically, correct? Please write here. 
	          The manuscript is broadly scientifically correct in its qualitative descriptions of lithium‑ion battery operation, aging mechanisms, temperature effects, and the role of internal resistance, and these explanations are consistent with established battery science literature. The presentation of the discrete element method and its applicability to micromechanical analysis of electrodes and separator behavior is also conceptually sound and aligned with how DEM is used in current research on battery electrodes and granular materials.
         However, some sections mix textbook‑style background with the specific contributions of this work, which can obscure the scientific focus rather than reflect incorrect science; tightening the link between the DEM model, assumptions (e.g., material properties, failure criteria), and the conclusions would further strengthen the scientific rigor.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
-
	1) Yes, the references are generally sufficient and include several recent and relevant works up to 2025, particularly on DEM simulation of lithium‑ion battery electrodes and their mechanical behaviour. They also cover broader topics such as electrode processing, degradation mechanisms, and DEM applications in related fields, which adequately support the manuscript’s context.​

a. To further strengthen the state‑of‑the‑art coverage, it would be beneficial to add a few more recent and specialized references on DEM and coupled electrochemical–mechanical modelling of lithium‑ion electrodes, for example:

b. An updated DEM study of electrode mechanical behaviour and calendering effects in lithium‑ion batteries (e.g., recent Powder Technology or Energy Technology articles on DEM‑based electrode mechanics and manufacturing).​

2) Recent works that couple DEM with electrochemical models or focus specifically on mechanical degradation of electrodes and lifetime prediction in lithium‑ion cells, including newer journal or thesis studies on DEM of electrode layers.
	

	
Is the language/English quality of the article suitable for scholarly communications?

	
Yes English is ok for the scholarly communication



	

	Optional/General comments

	

1) The manuscript addresses an important and timely topic, and the use of the discrete element method for micromechanical analysis of lithium‑ion battery electrodes in electric vehicles is a clear strength. The discussion of failure mechanisms, separator damage, and temperature‑related degradation is informative and well aligned with current understanding of battery aging.
2) To improve readability, it would be helpful to reduce the length of the general background on lithium‑ion batteries and conferences and sharpen the focus on the specific modelling approach, assumptions, and key findings of this work in the Introduction, Abstract, and Conclusions. Some language editing is also recommended to correct minor grammatical issues, remove repetition, and ensure a more conventional scientific style, especially in sections that currently read like textbook explanations rather than research reporting.
3) The manuscript addresses a relevant topic and uses an appropriate computational approach (DEM) for lithium‑ion battery electrodes in electric vehicles, but it requires substantial editorial attention before it can be considered for publication. The text contains extensive textbook‑style background and conference narrative that should be streamlined, with greater emphasis on the specific modelling methodology, assumptions, validation (if any), and quantitative findings.
4) Language and style editing are recommended to correct grammatical issues, improve clarity, and align the tone with standard scientific prose. The abstract, introduction, and conclusion should be revised to clearly state the research gap, objectives, main results, and practical implications. Additionally, there are indications that the manuscript may overlap with an already available article under the same title, so the editorial office should verify originality and clarify any potential duplicate submission or self‑plagiarism before making a final decision.
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	Are there ethical issues in this manuscript? 

	(If yes, Kindly please write down the ethical issues here in details)

	






Reviewer details:
Suresh. N. S, India




Created by: DR	              Checked by: PM                                             Approved by: MBM	   	Version: 3 (05-12-2024)	
