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Project goals
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Requirements Properties

Electroplating

Im
pa

ct

Concentration, 
Temperature, 
Current, pH, 

Hydrodynamics, 
Pretreatment etc.

Better understanding of process-structure-property relationship for more efficient electroplating

REACH 
compliant

HS Aalen

Quelle: Hansgrohe SE
Betz-Chrom

Cr(III) layer + 10 g/l B4C



PlatingOntology (PLATON)
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Actual status:

§ 36 processes

§ 1247 classes

§ Based on mid level ontology BMWD

§ Mapped on PMDco 3.0

(Janik Harter, Advanced Engineering 

Materials, 2026)



Data generation
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Metadata

Thickness 
measurement

Color and gloss 
measurement

Corrosion 
measurement Hardness 

measurement

Process data

DB

Image analysis

Each partner own database



Graph Database Relational Databases

Structure Network-shaped Tabular

Flexibility High Fixed structure

Data import/preparation 
(DigiChrom specific)

Uniform input mask Mapping of partner data

Ontology Integrated External (later mapping layer 
over tables)

Interoperability Must be tested

Queries SPARQL SQL

Software

Data storage
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DigiChrom workflow

Iron
transform maschine 
data (Betz Chrom)

Bronze
clean raw data

 & header

Silver
calculation, 

conditional columns 

Gold
Filter output 

data

Blob 
Storage

Maschine 
Learning

Storage 
Explorer

Power 
query



Creating SQL-Databases
DATA FACTORY

• x

Iron



Creating Graph database
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GF7_public / IWM-GDTool · GitLab

Thanks to 
Christoph Schweitzer
Elena Garcia Trelles
(Fraunhofer IWM)

https://gitlab.cc-asp.fraunhofer.de/gf7_public/iwm-gdtool/-/tree/master
https://gitlab.cc-asp.fraunhofer.de/gf7_public/iwm-gdtool/-/tree/master
https://gitlab.cc-asp.fraunhofer.de/gf7_public/iwm-gdtool/-/tree/master
https://gitlab.cc-asp.fraunhofer.de/gf7_public/iwm-gdtool/-/tree/master


GraphDB
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Actual status:

Data from 1 partner

323 experiments/plated layers
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Use Case - DigiChrom



Use Case
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Database
GraphDB or SQL

Question/
Problem

Technician
Galvanizer

SPARQL or
SQL-Query

Experimental 
Data/ Simulation 
data

Evaluation/Preparation

Answer / 
Visualisation

DigiChrom – Dual Chatbot

http://localhost:5000/
http://localhost:5000/
http://localhost:5000/


Chatbot Color
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Chatbot thickness
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Chatbot electrolyte composition
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Machine Learning
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Additive N in mL/L

Partial Dependance Plot

Mean PDP

Impact of Features

(Christopher Mai, Advanced Engineering Materials 2026)



Optimization Box

MaterialDigital General Assembly 2025, 27.11.2025 Dr. Christoph Baumer

Targets: Thickness
Gloss

Variable:
- Electrolyte use life: 28
- Additive: 26

Fix:
- Temperature: 55°
- Chromium concentration: 10.5 g/L

Thickness in µm

G
lo

ss
 in

 G
U

Aim



Image analysis

MaterialDigital General Assembly 2025, 27.11.2025 Dr. Christoph Baumer

• Image analysis for counting the crack density of hard 

chrome layers

• Deep Learning: Extracting crack masks through 

image segmentation



Outlook
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• Improvement of chatbots/query systems

• Integration of graphical analyses and machine learning results

• Possibly application of RAG(Retrieval Augmented Generation) or finetuning

• Expansion of the GraphDB with data from additional partners

• Generation of a larger database

• Measurements regarding the composition and structure of the layers

• Process – Structure - Properties



Thank you!
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