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Material Database for Efficient Development Using Materials Informatics
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A comprehensive material database that enables the
storage, management and export of material data and
related information in a standardized format has been
constructed to promote the use of materials informatics
to achieve highly efficient materials research, such
as the application of information science to predict
physical properties in order to reduce experimental
trial and error.

Usability and user differences such as expertise
were taken into account when selecting the database
tools and creating the internal structure. As a result,
storage of around 10,000 test data and standard
properties in various material fields has been
completed.

It was confirmed that this enables a reduction in
the work time required for data cleansing, which is an
issue for use of materials informatics. It also facilitates
the acquisition of data needed for design and CAE,
etc., and helps to increase operations efficiency and
reduce development costs.
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Table 1 Comparison table of DB software
DB Software
Requirements Software | Software | GRANTA
[A] [B] MI
Material name, standard name and product name can be input together +++ +++ +++
Input Attributes can be added easily, and input template is created automatically + ++ +++
Unit can be converted automatically +++ +++ +++
Links between data can be created easily + ++ +++
Display items and layout can be changed according to the purpose + +++ +++
Display Graphs can be superimposed easily + +++ T
Graphs can be created from the results of search and statistical processing + ++ +++
Search Complex search including process and test conditions can be performed + ++ +++
Export Data can be exported in Excel, PDF, CSV format, etc. + +++ 4+
Works with Abaqus, LS-Dyna, FEMFAT, Nastran, Enovia, CATIA, etc. ++ +++ ++
Access can be controlled by data, folder or database + +++ +++
Administration Revision and release history remains + 4+ 4+
Easy modifications for large amounts of data + + +++
Reliability rank of data can be displayed + +++ et
Cost Reasonable purchase price and maintenance cost +++ + +++
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Fig. 1 System configuration of GRANTA MI AEMUMAHTAZENE S k5.
Metals Polymers Magnetics and Chemical
catalysts
L l _
Parts ’; S Ay i i
- - S
Body, cylinder block, Bumper, tire, oil, Rotor, stator, Door, color, seat,
gear, etc. engine cover, etc. converter, etc. etc.
Materi Steel, aluminum, Resin, rubber, oil, Ceramics, magnet, Adhesive, paint,
aterial . . . )
magnesium long life coolant precious metal fabric
Fatigue strength, Environmental Core loss, flux density, Adhesion strength,
Demanded elongation, rigidity, resistance, wear conversion efficiency, anti-corrosion
properties weldability, heat resistance, fluidity, etc. performance,
resistance, etc. etc. viscosity, etc.

Fig. 2 Material classification and required properties
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Table 2 Number of records
Databases
Material -
categories D§S|gn gnd Metal,
simulation resin, etc.
Metals 755 7104
Resins 304 363
Rubbers 87 495
Magnetics 121 785
Fluids 49 66
Catalysts 0 394
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:l—_j sk ien b (e.g. density) (e.g. true stress vs. plastic strain)
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Design Datatype # |Density (g/icm*3) # | Reliability % g : : . =
Represeniative | 1.12 Validated - - : ‘ — 0.1
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Guaranteed | 1.0710 117 Validated @ : =0
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Fig. 3 Structure of database and example data
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Fig. 4 List output of adhesive test data
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Fig. 7 Properties of developed material
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Fig. 8 Temperature and lifetime of rubber materials
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Fig. 9 Relationship of core losses by frequency of
electrical steel sheet
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