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MSI Eureka. Modern Electronic Resource and Tool
for Efficient Materials R&D

Svitlana lljenko

MSI, Materials Science International Services GmbH, Stuttgart, Germany

Efficient progress in materials requires understanding of the physical and chemical properties of a
material which in turn requires to know the materials constitution, its driving forces, the materials
thermodynamics, and its kinetics, if possible. This challenge of correlated subjects requires
networking and integration of many skills.

36 years ago, this challenge was taken on, by a global team of material scientists (MSIT®, Materials
Science International Team) starting from the Max-Plank-Institute of Metals Research (Stuttgart,
Germany), under the lead of Dr. Giinter Effenberg. Since than MSIT® continues to organize the never-
ending flood of materials constitution data, to keep them accessible and interpretable, and to evaluate
as many of the scattered data as possible.

The results of these activities are accessible from MSI Eureka® - the world’s largest knowledge base
on materials constitution of inorganic materials. It is made by scientist for scientists and engineers to
keep its users current with the growing knowledge in materials chemistry. MSI Eureka® contains
information on unary, binary and multicomponent systems up to 15 components. Today, its electronic
content includes over 496,800 entries related to more than 76,150 material systems and almost 16000
diagrams and graphs. Its content is continuously updating and growing. The data base MSI Eureka®
covers constitutional data on many materials classes, like alloys, non-metals and some composites.

The lecture gives an overview of different data categories in MSI Eureka® and demonstrates how it
can be used in R&D of materials.
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MSI@EUREKA is

a one-stop resource for materials chemistry:

MSI Eureka is the world's
leading interactive database for

high-quality, evaluated phase » phase diagram information; thermodynamics & kinetics
diagrams and related » crystal structure data; materials properties
constitutional data. » ideal resource of evaluated input data for Calphad modelling
Relevant for: MSI@EUREKA includes

Engineering MSIT Documents:

Materials Science (full-text factual database on materials constitution)
Crystallography

v

X 4,597 critical evaluations of binary & ternary systems
Thermodynamics

Crystal growth 4,295 extended extracts from literature

)

Materials design

v

15,828 phase diagrams and graphs

Alloy development .
» and continuously updated

Chemistry

Physics

Industrial engineering .

across multiple industries MSI@EUREKA includes

others Materials World Library:

(bibliographic database on materials constitution)

On alloys » all materials systems are cross-linked with relevant publications,

(steels, bronzes, magnets, allows delivery of relevant search results only

implants, electronic

materials,...) » benefit from the Materials Ontology approach and
On non-metals find similar materials with one click

(ceramics, semiconductors,

Sensors, ...) ~ 496,868 bibliographic entries on all inorganic materials ever published, related to
On composites

(cermets, ...) » 76,150 material systems

» and continuously updated

ENCE
IONAL TEAM

-
4| MSI “6‘. The Authoring Team that creates MSI Eureka

MSIT®, a global network of experts, cooperates for over 36 years, structured
regionally, operating globally (MSIT Russia, MSIT China, MSIT Europe, others).
More than 280 scientists compile and evaluate data, generate missing data, create
phase diagrams and describe the materials constitution, in MSI Eureka.
They < monitor all relevant publications

* evaluate data on binary & ternary material systems

* published more then 60 books, edited by MSI

M SI &8,  Materials Science International Services GmbH
Scionce Simplified "‘ Am Wiallgraben 100, 70565 Stuttgart, Germany

Dr. Svitlana lljenko
+49 (0) 711 6771240
ilienko@msiport.com

www.msiport.com

www.msiport.com www.msi-eureka.com/search
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MSI&EUREKA NEW SEARCH FUNCTIONS
NEW ®SEARCH Find material properties
by combining search criteria: material systems + keywords

MSI Eureka is a one-stop platform that offers everything The NEW search interface brings together journal articles
related to materials constitution: from exhaustive with material systems and many other sources of information,
bibliography to high-quality evaluated phase diagrams. including conference proceedings, books, theses, case

studies, reference handbooks and databases.
Materials constitution describes phase relations, crystal O

structures, thermodynamics ... and more in a material The NEW search interface is integral part of MS| Eureka and
system. free of charge for existing customers.

select elements
in the
Periodic Table

Go To:
https://search.msi-eureka.com/search

choose
selection mode

MSI@EUREKA i tierature seagfn

SEARCH RESI AT\ SELECTED REFE REN CES

Select Material Systems Search Result and Statistics

Search query
:1 As selected + any other element material systems: A-Mg-Si AND keywords: Mechanical Properties
¥ 3, As selected + subsystems 3 s 2 8 4
- — © As selected - - N, o. F
w ] Pov ol
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
13 Ca Sc T v cr Mn Fe Co i Cu Zn Ga Ge An Total results 478
38 as 40 41 42 46 -7 48 9 50 S1
Sr ¥ 2zr Nb Mo pd Ag cd In Sn sb
Ba La wf w Re Pt Au n Pb -1
MSIT Evaluations 3
58 39 60 62 €4 68
Ce Pr nd S5m Gd Er MSIT Data Compilations o
:: Phase Diagrams and Figures 48
Matching Material Systems 1
E—— = add keywords to
Select Keywords 3 Related Material Systems 315
your selection
Mechanical Properties B
OR  (Click to select keywords. Keywords in line are ANDed, separate lines are ORed
Advantages of Literature Search in MSI Eureka
MSI Eureka Other sources
® intuitive search search » long complicated
interface search phrases
® finds only relevant relevance » many irrelevant hits
information need manual sorting out
» publications since 1830 completeness » publications before 1960
completely covered poorly covered
® finds materials related value added info » no cross-analytics for
to your search (data ontology) similar materials

www.msiport.com www.msi-eureka.com/search
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MSI&EUREKA
NEW ®SEARCH

NEW SEARCH FUNCTIONS

Find material properties

by combining search criteria: material systems + keywords

76,150 systems with 496,868* bibliographic citations link material systems and all their publications, for each individual system!

The bibliographic data base covers practically all relevant publications from 1830 up to the present, providing a valuable and

constantly growing information source.

SEARCH

Refine Results

Toral results available: 829 @  Results licensed: 829@  Results shown: 820@

* as of Dec. 2021, continuously updated

sort results by
- year

- author
- source

refine results by | Showenly
£ ([ MSIT Evaluations 3 Showing references 11010 Referencesperpage 10 ¢
- type. o . [0) MSIT Data Compilations 2 = : S T,
publication .
-year Refine publication year ©Selectall on page | © Cear all on page. Sortby Year & II
—
- system d oo : e e
o & KC Heri Kumer, N. Chakrabort, H.L, Lukas, O. Bodak, L. Rokhlin
Al-Mg-Si Ternary Phase Diagram Evaluation
Refine material systems ‘ B Msifureka
2004
SNe ABCTeVaS | Recommended content by MSIT
0O a ™ open full-text
g et list of Select from Al-Mg-Si Marerials Chemistry Research Results MSIT
=1 © Mtching material systems \ B msiEureks
similar e | 1999 documents
2 Related material systems
materials Recommended content by MSIT
Number of clements 6 |2 | O a
Al-Mg-Si Materials Chemistry Research Results
7 | B wsitureka
TR 1999
limit number 2
of ® 1 Khorshidi, R.
Microstructural Evolution and High Temperature Mechanical Proparties of Cast A-15Mg251-xGd in Siru Composites
components J. Alloys Compd,
2017
a » Authors Zhang, Xi; Sluiter, Marcel H. F.
Title Cluster for fyr and Kinetics of M Alloys
Source short J. Phase Equilib. Diffus.
v Source full Journal of Phase Equilibria and Diffusion
Volume 37
Issue 1
Pages 4452
Publication year 2016
Cited references 57
Dol 10.1007/511669-015-0427-x
MSIT keywords  Calculation, Crystal Structure, Kinetics, Phase Relations, Theory, Thermadynamics
Language English
Abstract Cluster expansions have proven a very useful tool to model and kinetics of alioys in

read full

Print or download selected references

print or export

SEARCH RESULTS **°

metallic, ionic, and even covalently bonded systems. Cluster expansions are usually obtained with the structure inversion method in which
the energies, or ather rele...

abstract v
& Export RIS | [@#rin version
O 3 Zhang, Daojie
Progress on Numerical Modeling of the Dispersion of Ceramic Nanoparticles During Ultrasonic Processing and Sclidification of Al-Based N..
). Metals
2016
work with
selected
< references

Showing references 1to 4 Referencesperpage 10 2

Sortby vear & |

a 1 Zhang. XI
search results Cluster Expansions for Thermodynamics and Kinetics of Multicomponent Alloys
J. Phase Equille, Diffus
= 2016
- 8 2 Seifl, Mohsen
Overview of Materials Qualification Needs for Metal Additive Manufacturing
etals
2016
8 34 KCHariKumar, N. Chakraborti H.L. Lukas, O. Bodak L Roknlin
Al-Mg-Si Ternary Phase Diagram Evaluation
B msicueka
2004
ﬁ 4 W. Sander
Gleichgewichtsstudien im Vierstoffsystem Aluminium- Magnesium-Silizium-Zink
2. Metallkd
1923

www.msiport.com

www.msi-eureka.com/search

22



A‘A

MATERIALS ]
TERNATION’\

materials knowledge

comprehensive
relevant

Features

« The only source offering information for ALL inorganic
material systems ever studied, over 76,150 element
combinations

e Largest number of critically evaluated material
systems, more than 4,597 evaluated systems

e The largest bibliographic database on materials
constitution, over 496,868 entries, from 1830 - present

« Monitors unary, binary, terary and ... multi-component
materials systems

e Comprehensive and continuously updated

e Fully searchable, interactive, intuitive and user friendly

Benefits

® Find & navigate the world’s collective knowledge with a few mouse clicks

« fast and comprehensive!

* by materials

« by properties

* by categories of added value
« from 1830 till now

® Bring real-life examples into classroom teaching

® Save time and money

MSI Eureka is unique by

e Coverage
inorganic materials, all ever published
> 76,150 material systems, as of December 2021

« Extensive search possibilities
highly effective search engine

e Unparalleled in depth and breadth at highest quality
unlike others, our evaluation reports are critically
evaluated, and independently reviewed by experts

« Affordability
flexible license scheme allowing annual subscriptions or
perpetual use of data

« Possibility to join MSIT
customers of MSI Eureka have first priority on
registration to MSIT Schools on Materials Chemistry.

)

* with expert evaluations in hand, identify key areas for experiments or computauons
* saving energy, resources and time, leads to efficient research strategies.

® Supplement and accelerate genomic approach for materials design and Integrated Computational Materials Engineering

MSI &

Science Simplified

MSI GmbH

Am Wallgraben 100
70565 Stuttgart Germany

www.msiport.com

Contact us

Read more about MSI Eureka: www.msiport.com
Preview documents in MSI Eureka: www.msi-eureka.com/search
Ask for a trial to MSI Eureka: presales@msiport.com

o Contact: Svitlana lljenko
({, +49 (0) 711 6771242
iljlenko@msiport.com

www.msi-eureka.com/search



