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Abstract

The current study aimed to establish a machine learning (ML) framework to predict key

parameters, namely the degree of strain localization (φ), elastic recovery (E ), and

maximum force needed (F ), in the nano-imprinting process of CuZr metallic glasses

(MGs). The ML model incorporated both structural features and imprinting process

parameters as inputs. An extreme learning procedure was employed to develop the ML

model, resulting in rapid data convergence, a short computational training time, and high

Log in

Menu Search Cart

rec

max

Home Journal of Electronic Materials Article

Assessment of Nano-Imprinting Process in CuZr
Amorphous Films Through Combination of
Machine Learning and Molecular Dynamics
Original Research Article Published: 11 August 2023

Volume 52, pages 6943–6958, (2023) Cite this article

Aims and scope

Submit manuscript

Journal of Electronic Materials

6/29/24, 12:37 PM Assessment of Nano-Imprinting Process in CuZr Amorphous Films Through Combination of Machine Learning and Molecular Dy…

https://link.springer.com/article/10.1007/s11664-023-10630-4 1/17

https://link.springer.com/article/10.1007/s11664-023-10630-4/metrics
https://link.springer.com/article/10.1007/s11664-023-10630-4/metrics
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/article/10.1007/s11664-023-10630-4
javascript:;
javascript:;
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/journal/11664
https://link.springer.com/journal/11664/aims-and-scope
https://www.editorialmanager.com/jems
https://link.springer.com/journal/11664


predictive performance. Regression analysis demonstrated that the ML model achieved

impressive predictive accuracy, with R2 coef�cient values of 0.976, 0.959, and 0.971 for φ,

E , and F , respectively. The �ndings indicated that the prediction of φ and F  heavily

relied on inputs related to structural defects, such as free volume, while E  prediction was

primarily in�uenced by inputs describing densely packed regions within the MGs.

Additionally, the imprinting temperature and rate of �lling displacement were identi�ed as

crucial factors in predicting the output targets. Consequently, the proposed ML model is

believed to serve as a promising tool for predicting and characterizing output parameters

that determine the feasibility and quality of the nano-imprinting process in MGs. In

summary, this study successfully developed an ML framework that integrates structural

features and process parameters to accurately predict important outcomes in the nano-

imprinting of CuZr metallic glasses. The proposed model has the potential to enhance the

understanding and optimization of the nano-imprinting process, contributing to

advancements in the �eld.
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