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Topics of the Webinar

 Introduction to Hexagon Design & 
Engineering Solutions

 What is AI in Structural Design?
 Case Studies

o Crash and Safety
o NVH
o Manufacturing

 Key Takeaways and Summary



Introduction to Hexagon Design & 
Engineering Solutions
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MSC One

Unlock the World of Engineering Simulation



What is AI in Structural Design?
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AI/ML helps you overcome some of today's 
major engineering challenges

Inefficient Processes

Manual processes that are time-
consuming and error-prone, leading to
lower efficiency and productivity.

Higher Costs

Expensive manual processes and
simulation-based design exploration
leading to higher operating costs.

Scalability of Complex 
Processes

Managing large amounts of data from
complex processes, making it difficult to
scale operations.

Inaccurate Decision-Making

Lack of decision-support tools, leading to
inaccurate or suboptimal outcomes.

Lower Quality

Identifying key product improvement
areas and lacking physics-based
optimization tools.

Inability to Extract Full Value of 
Available Data

Simulations, physical test
data, images, CAD datasets produced
through the years... not being leveraged
within new engineering projects.
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ML Introduction – Supervised Machine Learning
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Accelerate design cycles, test more CAE scenarios with real-time FEA results

ODYSSEE CAE Capabilities
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Supporting full range of pre/post design and certification iterations

ODYSSEE CAE – Capabilities
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Automated designs, reduction or improvement techniques, adaptive sampling)

CAE specific needs – Adaptive Design of Experiments
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Data driven methodology – moving away from differential equations

ODYSSEE CAE – Capabilities
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Integration of AI and CAE

Structural & Thermal 
Analyses

Buckling modes prediction, fatigue life 
estimation, thermal behavior of 

electronic components

Multi-Body Dynamics
Racing data prediction, chassis frame 

optimization, ROM generation with 
sensitivity analysis 

Materials & Manufacturing
Material characterization, data 

enrichment, manuf. process effect 
prediction, AM part performance 

Fluid Dynamics & 
Acoustics

Steady-state analysis, flow around 
obstacle, transient analysis, pump 

membrane optimization

Explicit Analyses
Pedestrian/hood impact prediction, 

interior/seat design optimization, payload 
integrity analysis during landing



Case Studies - Crash and Safety
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Real-World Application Example: Prediction of Crash Parameters
Challenge: Long time required for predicting effects of materials & thicknesses

CAE: Blue 
AI: Red
(Trained with 20 Runs – 5 materials and 4 thickness –
0.8 mm / 1.0 mm / 1.2 mm / 1.4 mm)

CAE AI 
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Solutions
• By first identifying the most sensitive variables, 

AI enables design optimisation using very few 
evaluations of the model. Ultimately, AI can be 
used to find the best design.

• Design exploration studies can be performed in 
minutes.

Benefits
• Using AI allows engineers to determine the 

most sensitive parameters first and then 
evaluate different scenarios (in a few seconds 
instead of hours) with historical curves and 
animations with elemental info (stress, strain…)

• Finally, AI can perform optimisation (multi 
constraint), multi objective) and generate 
optimal responses (curves and field data) in 
a few seconds.

Real-World Application Example: Front Crash in Real Time
Challenge: Optimizing the design requires multiple time-consuming simulations
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Challenge: Long CPU hours for two-phase simulations

Real-World Application Example: Injury Prediction Considering Driving 
Posture

9 Simulations

Prediction accuracy: 98.6%
Two phase simulation time: 19 hours
Odyssee CAE time: <1s

JSOL, Japan
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Real-World Application Example – Crash Structure Optimization

Challenge: Identifying optimal designs for occupant safety by controlling 
structural deformation, acceleration, and impact forces

Cross section designs

 AI Solution: 
o Developed Reduced-Order Models (ROM) to analyze 12 complex structural 

geometries.
o Automated optimization evaluated thousands of design scenarios, requiring 

only 1,500 simulations instead of the typical 15,000 for full FEM 
optimizations.

o Enabled accurate predictions of critical performance metrics like maximum 
structural loading and acceleration with less than 5% average error.

 Benefits:
o Quickly pinpointed optimal crash structure designs, significantly reducing 

analysis time and cost.
o Demonstrated clear performance advantages of innovative hexagonal 

crash can designs.

Non-
parametric

AI Predicted and FEA calculated acceleration 
curves

Comparison of structural designs to the standard 
squared design (red line) 



Case Studies - NVH
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Real-World Application Example: Front Lateral Bending Mode Optimization

Objective

Optimization of front lateral bending mode

 10 DOE runs to train the model
 Identification of sensitivity: 2s
 Time required for new response prediction
 5 sec

 AI accuracy: 96%

Honda Accord
Sensitive parts

Correlation of AI predicted & 
CAE results

Optimized results

Validation Curves

CAE Results– Dotted Curve

Lunar – Solid Curve
Optimized Curve (Blue)  

Target  Mode-7 reach 40Hz

40Hz
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• Optimization target: 7th mode >= 40Hz
• Regular CAE run for optimization: 72 hrs
• AI: 1 min
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Challenge: Lightweight design with tailor welded blanks

Real-World Application Example: Chassis Frame Optimization for Natural 
Frequency

AI achieved the optimization target with only 1/3 of the 
CPU time by the conventional optimization method



Case Studies - Manufacturing
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Prediction Output: deformed 
drawn panel and thickness.

Training Data: 49 DOE with 10 states each
Input for Prediction: initial blank, 
new tools in initial position.

SimAI LS-Dyna

Challenge: To predict thickness and strain distributions on deformed stamping panels

Real-World Application Example: AHSS Stamping Simulation

Courtesy of Li Zhang,
Ansys
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AI Solution: 

Predictive simulations to create 
optimal welding schedules

Reduced physical testing, automated 
optimization of welding parameters

Outcome:

Improved weld reliability and 
substantial reduction in testing costs 
and time. 

Challenge: Extensive manual testing for RSW schedules (material compatibility, weld quality)

Real-World Application Example: Resistance Spot Welding Optimization

Std. Opt.



Key Takeaways and Summary
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Embracing AI in Steel Vehicle Design

 AI Transforms Structural Design: AI accelerates design, reduces costs, and 
improves quality by automating tasks, enabling faster, more reliable results.

 Improved Efficiency: AI speeds up iterations and optimizations, shortening 
development cycles and cutting costs—essential in the fast-moving automotive 
industry.

 Data-Driven Decisions: Real-time data and design learnings ensure higher 
accuracy and better decision-making throughout the design process.

 Cross-domain integration: Seamlessly optimize across structures, materials, 
dynamics, and acoustics.

 The Future of Engineering: AI is reshaping structural engineering, turning 
engineers into AI application specialists, and pushing performance and 
sustainability.

 Stay Competitive with AI: Adopting AI isn't just about keeping up—it's about 
leading the way in innovation, competitiveness, and sustainability.

Act Now: Embrace AI-driven solutions to 
revolutionize your vehicle structural designs



Thank You!

LinkedIn Link:

https://www.linkedin.com/in/sdliu/


