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Advancing automotive innovation with materials modeling

Objectives

• The main objective of this webinar is to identify the requirements of industrial end users for materials modeling software in order to suggest 
guidelines for future software development and best practices for industrial use.

Outline

1. What kind of industrial end user is the Volkswagen Group?

2. What do we use materials modeling software for?

3. What requirements do we have for materials modelling software?
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Group statistics
• 670,000 employees
• 125 production sites
• 43,000 vehicles per day
• 12 brands
• 365 models

Volkswagen Group
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Volkswagen Group
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International Innovation Ecosystem
Regional Mobility & Innovation Ecosystems for and with our brands

DEEP TECH 
INNOVATION 

FOR  
ALL OUR 

BRANDS

MOBILITY INNOVATION

VOLKSWAGEN GROUP 
INNOVATION

MOBILITY 

INNOVATION 

AT OUR

WORLDWIDE 

ECOSYSTEM 
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Technological progress requires… 

…and is accelerated by materials modeling.
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…materials innovation…



Innovative materials needed for…  

battery

electric motor

frame & body

electronics

interior

fuel cell system

…and many other automotive applications!
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Objectives

• The main objective of this webinar is to identify the requirements of industrial end users for materials modeling software in order to suggest 
guidelines for future software development and best practices for industrial use.

Outline

1. What kind of industrial end user is the Volkswagen Group?

• Large, international organization

• Major automobile manufacturer

• Products utilize numerous, diverse materials

2. What do we use materials modeling software for?

3. What requirements do we have for materials modelling software?

Advancing automotive innovation with materials modeling
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Approach: replace quantitative experiments with materials modeling

Requires: numerically correct results

Examples:

o Generate parameters for larger scale models (e.g. battery aging)

o Optimize a material or manufacturing process (e.g. pore structure)

Materials engineering: numerically correct

numbermaterial
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Approach: replace screening experiments of candidate materials 

Requires: categorically correct results

Examples:

o Search for materials exhibiting specific properties (e.g. hydrogen storage) 

o Probe the relationship between a material’s structure and its properties 
or performance (e.g. microstructure of battery cathode materials)

Materials exploration: categorically correct

comparisonmaterials
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Approach: replace experiments verifying a materials hypothesis. 

Requires: conceptually correct results

Examples:

o Establish plausibility of a technological approach (e.g. doesn’t violate the 
laws of thermodynamics)

o Elucidate underlying physical principles (e.g. catalytic mechanism)

Materials evaluation: conceptually correct

verification
materials 

hypothesis
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Objectives

• The main objective of this webinar is to identify the requirements of industrial end users for materials modeling software in order to suggest 
guidelines for future software development and best practices for industrial use.

Outline

1. What kind of industrial end user is the Volkswagen Group?

• Large, international organization

• Major automobile manufacturer

• Products utilize numerous, diverse materials

2. What do we use materials modeling software for?

• Engineering – numerically correct results

• Exploration – categorically correct results

• Evaluation – conceptually correct results

3. What requirements do we have for materials modelling software?

Advancing automotive innovation with materials modeling
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atoms materials pouch cell cell module battery electric vehicle

Multiscale framework

… materials modeling software should be compatible with a multiscale framework.

Because technology simultaneously utilizes phenomena at a range of scales… 

[2] 
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Technological context

… materials modeling software should be compatible with real-world applications.

In order to apply materials in automotive technologies…  

FIB-SEM cross sections FIB-SEM Reconstruction
Material information:

ID 00: LiPF6 [LiPF6]
ID 01: NMC 622 [NMC 622]
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Digital environment

…materials modeling software should be compatible with these tools.

To utilize the many available materials databases and simulation & analysis tools…  

~100,000

1,000s

Com
putational cost

Low throughput

Medium throughput

High throughput

10s

Synthesis & characterization

By searching databases of results from previously performed 
simulations and experiments, more material candidates can 
be considered than one could feasibly test explicitly.   

By performing computationally inexpensive calculations, a 
large pool of materials candidates can be efficiently pared 
down by ranking candidates based on one or more properties.   

By performing computationally intensive simulations, a pool 
of select materials can be carefully investigated to identify 
the most promising candidates for synthesis.

By only synthesizing materials after they have been 
rigorously investigated computationally, the chance of 
finding suitable materials increases significantly.
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Organizational boundary conditions

…it can be purchased, installed and maintained in a corporate environment.

The best materials modeling software is useless for industry unless…  

Document the use of third party software meticulously.

Build in safeguards as needed to guarantee data protection.

Provide a stable version of the software requiring minimal bug fixes.

Provide prompt, professional customer support.

Design software to be compatible with network security measures.

Negotiate administrative hurdles together with customer.
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Objectives

• The main objective of this webinar is to identify the requirements of industrial end users for materials modeling software in order to suggest 
guidelines for future software development and best practices for industrial use.

Outline

1. What kind of industrial end user is the Volkswagen Group?

• Large, international organization

• Major automobile manufacturer

• Products utilize numerous, diverse materials

2. What do we use materials modeling software for?

• Engineering – numerically correct results

• Exploration – categorically correct results

• Evaluation – conceptually correct results

3. What requirements do we have for materials modelling software?

• Multiscale framework 

• Technological context

• Digital environment

• Organizational boundary conditions

Advancing automotive innovation with materials modeling

Concluding thoughts
Industry provides materials modeling with:

1. Opportunities: a vast array of possible application

2. Priorities: achieving technological goals is essential

3. Approaches: getting the job done is what matters

4. Limitations: administrative hurdles are real
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Thank you
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MedeA Environment

MedeA modules mentioned in today’s 
webinar 
https://www.materialsdesign.com/property-modules

MedeA Environment
MedeA HT Launchpad 
MedeA VASP
MedeA UNCLE
MedeA Electronics
MedeA TSS
MedeA MT
MedeA Phonon

Webinar: Live and Recorded
https://www.materialsdesign.com/webinars

Publications
https://www.materialsdesign.com/Publications

Application Notes
https://www.materialsdesign.com/application-notes

For questions or comments contact:

Katherine Hollingsworth
khollingsworth@materialsdesign.com

https://www.materialsdesign.com/property-modules
https://www.materialsdesign.com/medea-software
https://www.materialsdesign.com/high-throughput
https://www.materialsdesign.com/datasheet/VASP6
https://www.materialsdesign.com/datasheet/UNCLE
https://www.materialsdesign.com/datasheet/Electronics
https://www.materialsdesign.com/datasheet/TSS
https://www.materialsdesign.com/datasheet/MT
https://www.materialsdesign.com/datasheet/Phonon
https://www.materialsdesign.com/webinars
https://www.materialsdesign.com/Publications
https://www.materialsdesign.com/application-notes
mailto:khollingsworth@materialsdesign.com
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Katherine Hollingsworth
khollingsworth@materialsdesign.com

Questions about 
the webinar

info@materialsdesign.com

www.materialsdesign.com



MedeA
Innovation by Simulation


