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WE GO
ALL-IN ON Al

The map is still unfinished.
Start now and help shape the field.
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Machine learning and physics: where physics lives in the model
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Introduction to Deep Material Network (DMN) CMMAIE

Original RVE Reduced Microstructure Material Network
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Ansys-LSDYNA R&D Goal

It is essential to develop Al-enabled Material Multiscale Analysis (Deep Material Network, DMN) to fill the gap and
accelerate virtual product development for Industrial Digitalization (Digital Transformation).

An Al-enabled material multiscale simulation workflow for mobile phone shell design and analysis

Manufacturing Material/shape design

simulation and optimization

Macro

Injection-molding software Reemimt - T
Moldex3D Composite Mobile Phone Housing and Cover

. Hetef‘f_{figeneous RVE by FEM
Al-enabled Material ‘ .

Multiscale Modeling (DMN)

*  More efficient
* Capable of simulating large deformation

©2026 ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



Composite Materials and Car Bumpers cHmATE

Multiscale simulation bridges the micro-scale (where the deformation mechanisms occur)
and the macro-scale (which is of interest to engineering structural applications)

> injection-molded skin-core
e short-fiber structures

A composites

impact-contact analysis of
injection-molded bumper cover

Wang, M-L., Chang, R-Y.,

A )
hii? Hsu, C-H. (2018). Hanser.

fiber orientation
distribution )
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True stress [MPa]
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injection molded [ —
bumper cover
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Hessman, P. A., Riedel, T., Welschinger, F., Hornberger, K., Béhlke, T. (2019). effective stress effective plastic strain
Composites Science and Technology, 183, 107752.
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Metallic Materials and Processing CMMAIE
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ENGINEERING SOFTWARE - STRUCTURAL DESIGN

Structural design: from engineering software 1.0 to 3.0

From engineer-led analysis to learned seismic response to agent-led design.

1 0 PHYSICS-BASED 2 0 DATA-DRIVEN 3 0 AGENTIC
" Structural analysis . Seismic response model " Structural design agents

e —
e e ETABS .
- Structural graph Domain knowledge

S A*— Floor responses Ontology - codes - office practice
Loads == ‘ -
- |l = /
— 5 .\ Z S a(t) =
—_— /.7 i - ~i~
S E/ S | GNN iy m
— N D st |
! g ~~ Run
L % E < > < u(t) l Re:iewT
<[> [ _\/\/\,
| & - Fusion model
& L ETABS
ANNNANA
Ground motion
Engineer builds the workflow Model learns structural response Agent builds and iterates
Model, load, analyse, check and revise GNN-LSTM - Kuo et al., 2024 Plans + domain knowledge + analysis tools

3.0 DESIGN LOOP Read plans —> Build model —> Analyse —» Check & revise —> Engineer review

Knowledge directs;
ETABS computes.

Geometry & levels Members & loads ETABS solver Codes & material use Judgment & sign-off

; iterate and optimise 4|

Sources: CSI ETABS; Kuo et al. (2024); supplied structural-design Al Agent proposal. lllustrative models and signals



= Structural Design Workflow and Agentic Al
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