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ABSTRACT

The importance of advanced computational models in developing revolutionary materials and
structures cannot be overstated, especially in light of the transformative impact of additive
manufacturing on the production of intricately detailed, precision-based small-scale features.
This technological shift brings forth new design challenges for creating innovative materials
and structures. The primary objective of this mini-symposium is to gather researchers from
diverse disciplines to facilitate in-depth discussions on state-of-the-art analytical models,
numerical tools, and experimental approaches for the design, optimization, characterization,
and fabrication of advanced materials and structures. The ultimate goal is to seamlessly
integrate materials design and digital manufacturing into a unified workflow, an endeavor of
paramount significance for advancing the realms of digital twin technology and Integrated
Computational Materials Engineering (ICME) during the fourth industrial revolution.

The potential topics for discussion in this symposium include, but are not limited to:
1. Design, simulation, and optimization of advanced materials:
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Acoustic, mechanical, thermal, and electromagnetic metamaterials; Architecture materials;
Hierarchical materials; Nano-materials; Soft materials; Bio-inspired materials; Composite
materials;

2. Computational methods for materials and structures design:

Stochastic modeling and uncertainties; Isogeometric Analysis; Molecular dynamics; Artificial
intelligence / Machine Learning; Homogenization Methods/Inverse Homogenization;
Topology optimization; Multiscale algorithms

3. Additive manufacturing simulation and experimental studies related to materials and
structures design:

Multi-scale and multi-physics modeling in additive manufacturing; Microstructure and defects

analysis; Topology optimization considering manufacturing constraints; Uncertainty

quantification and propagation in additive manufacturing; Combined experimental and

numerical studies in additive manufacturing; Fracture and fatigue behavior of additively

manufactured materials and structures; Machine learning techniques in additive manufacturing

REFERENCES

1. JK. Gan, F.L. Li, K.Q. Li, E. Li and B. Li, “Dynamic failure of 3D printed negative-
stiffness meta-sandwich structures under repeated impact loadings”, Compos Sci Technol.,
109928, (2023).

2. Q.Q.Li,LJ. Wu, L.Hu, T. Chen, T.F. Zou and E. Li. “Axial compression performance of
a bamboo-inspired porous lattice structure”. Thin-Walled Struct., 109803, (2022).

3. Z.C. He, S.L. Huo, E. Li, HT. Cheng and L.M. Zhang. “Data-driven approach to
characterize and optimize properties of carbon fiber non-woven composite materials”,
Compos. Struct., 115961, (2022).


https://scholar.google.com.sg/citations?view_op=view_citation&hl=en&user=MGKqZ30AAAAJ&sortby=pubdate&citation_for_view=MGKqZ30AAAAJ:ML0RJ9NH7IQC
https://scholar.google.com.sg/citations?view_op=view_citation&hl=en&user=MGKqZ30AAAAJ&sortby=pubdate&citation_for_view=MGKqZ30AAAAJ:ML0RJ9NH7IQC

