
4 cm

3,95 cm

15,8 cm

1,0 cm

17 cm

Glass Synthesis in the Digital Age

Ulrich Fotheringham1, Leopold Talirz1, Tilmann Hickel2, 

Jan Janssen3, Joachim Deubener4, Ralf Müller4, Marek 

Sierka5, Lutz Pfeifer6, Andrea Simone Stucchi de 

Camargo2, Frederik Teepe7, Kerstin Thurow8, Moritz To 

Baben9, Anh Tuan Vu10, Lothar Wondraczek5

1 Schott AG
2 BAM Bundesanstalt für Materialforschung und –prüfung
3 Max-Planck-Institut für Nachhaltige Materialien GmbH
4 Technische Universität Clausthal
5 Friedrich-Schiller-Universität Jena
6 LTB Laser Technik Berlin GmbH
7 PRALL-Tec GmbH
8 Universität Rostock
9 GTT Technologies
10 Fraunhofer-Institut für Produktionstechnologie IPT 



4 cm

3,95 cm

15,8 cm

1,0 cm

17 cm MaterialDigital 3, Project GlasAgent

Vision for Specialty Glass 

Development and Life Cycle

Glass Development Loop

1. Simulation of glass properties & process (digital twin)

2. Robotic Melt for automated synthesis in the lab

3. Lab automation for automated sample analysis

Product Life Cycle

4. Production using recycled components and process 

parameters informed by digital twin

5. Product use without compromises in safety & performance

6. Recycling with separation of different special glass types

GlasAgent: Software agent integrating these loops
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Application
New specialty glass for cost-effective optoelectronic components
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GlasAgent
Tools

Tools

▪ Databases (glass properties, 
patents, …)

▪ Models that predict glass properties 
based on composition

▪ Thermodynamic simulations via GTT

▪ Atomistic simulations via pyiron
workflows

▪ Melt request for robotic melts

▪ …

Architecture

Ontology

▪ Starting from GlasDigital ontology 
(MaterialDigital 1)

▪ Include relevant ISO and DIN 
standards for raw materials, 
processing, analysis & recycling

▪ Integrate description of simulation 
methods for digital twin
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GlasAgent
Chat Mockup
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1. Simulation

1.1 Data-driven models

▪ Given composition (75% SiO2,15% Na2O, 10% 
CaO) predict glass properties (glass transition 
temperature, …).

▪ Semi-empirical and machine-learning models

▪ Development focus:

− Uncertainty prediction

− Inverse design: from property to composition

Chat Mockup
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1. Simulation

1.2 Atomistic simulations

▪ Automated workflows for melt-quench 
procedure & property calculations

▪ Classical & machine-learning force fields

▪ Using pyiron workflow manager

Melt-quench workflow

[K]

[ps]

Chat Mockup
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1.3 Thermochemical simulations (Calphad)

▪ Based on GTT’s GTOx database & ChemApp software

▪ Current development focus:

− Expansion of thermochemical database

− Cloud-based software solution

Calphad = Calculation of Phase Diagrams

Chat Mockup

1. Simulation
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2. Robotic Melting System

Development Goals

1. Automated definition of process parameters in the control software

2. In-line measurement of viscosity & density

Crucible 
(re-) filling

Batch 
dosing

Melting furnaces

Cooling 
furnace (old)

Batch 
container

Lids for mixing 
or crucible 
filling
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3. Automated Lab

3.1. Sample Polishing (bottleneck for various tests)

Sample In

Fine Grinding

Sample 

Out
Sample 

Cleaning 

Ultrasonic 

system

Polishing

Visual 

Inspection

Sample Drying

Development Goals

1. Development of a robot-

based system for 

automated sample 

preparation in glass 

analysis

2. Development of a 

camera-based automated 

quality control system 

for polishing processes
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3. Automated Lab

3.2.1 LIBS for quantitative glass analysis

LIBS = Laser-Induced Breakdown Spectroscopy

Working Principle

1. Laser-Induced ablation, creating µm- to mm-size 

plasma

2. Optical emission spectroscopy of the plasma

3. Concentration of elements derived from intensity of 

characteristic  spectral lines.
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3. Automated Lab

3.2.2 LIBS for quantitative glass analysis

Al marker

Ca marker

Si marker

CALIBSO settings

Diode pumped ns-laser: 

1064 nm, 4 mJ – 24,5 mJ

Spectrometer: 

210 nm – 850 nm

Settings: 

10 x 10 grid on 2.5mm x 2.5mm 

area 

0 – 20 cleaning shots. 

10 shots accumulated on camera

Glass sample with three main 

components:

Al2O3, SiO2, CaO

CALIBSO LIBS experiment on 

rough, sawn side 
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4. Production
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5. Product use at customer
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6. Recycling

6.1. Separation of components from complex devices 

▪ Innovative company specializing 

in various recycling technologies

▪ Broad product portfolio: 

Impact Crushers, Hammer Mills, Shredders, 

Screening and Sorting Systems

SOLAR LAMINATED GLASS

FLOAT GLASS E-SCRAP

Areas of Application:

Plant Engineering:
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6. Recycling

6.2. Test of melting behaviour
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▪ Goal 1: speed up specialty glass development through

− Easy-to-use digital tools via chatbot interface

− Automatic simulation workflows

− Robotic melt

− Sample preparation for any analysis by automated 

polishing

− LIBS for fast composition measurement

− Demonstrator: development of special glass for 

optoelectronics

▪ Goal 2: enable recycling of special glasses & integrate it 

into the development process

▪ Partners: 10 partners from industry, university & 

research institutes with leading expertise

▪ Duration: 01/2025 - 12/2029

GlasAgent



Discussion

© SCHOTT AG

Contact

Leopold Talirz

Head of Computational Materials Engineering

leopold.talirz@schott.com

github.com/ltalirz
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