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Abstract

Materials Informatics/Materials Integration (MI) technology is gaining attention as a method to advance the
development of new materials efficiently. Kobe Steel is actively utilizing MI technology, exemplified by Al
and simulations, in developing and utilizing a wide range of metal materials and their associated technologies.
This article explains some representative cases: one involves using Al to predict material properties based on
experimental data for welding materials and thin steel sheets, enabling the discovery of materials that achieve
target properties by exploring chemical composition and heat treatment conditions. The other case explains
how MI was used to obtain a material patent with few embodiments. Also explained is a case where simulations
were constructed to evaluate the atomic-level material structure, properties, and processability into parts for
thick steel plates and copper alloys. This allowed the development to be conducted on the desk. Finally, this
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article discusses the outlook for broadly utilizing MI to its fullest potential.
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Table 1 Experimental data and virtual data used for patent acquisition

Chemical compositions of materials Annealing condition parameters Mechanical properties

Data No c [ si [mn[ at [ 1 [ N [ Mol cr [TrAes] Tyoar | MsTo | Tyouar | teat | tposar | TS | EL A
(mass %) (°C) (s) (MPa) | (%) (%)
Experimental-Data 1 | 0.20 0.8 2.0 | 0.04 | 0.00 | 0.0 0.0 0.5 -9 500 180 400 10 300 983 242 39.0
Experimental-Data2 | 0.24 | 0.6 24 | 0.60 | 0.00 | 0.0 0.0 0.0 24 450 218 460 90 20 933 19.1 422
Virtual-Datal 0.20 0.8 2.0 0.04 | 0.00 0.0 0.0 1.0 130 500 50 400 10 300 O X O
Virtual-Data2 0.20 0.8 2.0 | 0.04 | 0.08 0.0 0.0 0.0 110 500 100 400 10 300 X O O
Virtual-Data3 0.40 | 2.0 2.0 | 0.04 | 0.00 0.0 0.0 0.0 48 380 5 380 100 450 @] X X
Virtual-Data4 0.20 0.8 2.0 1.2 | 0.00 0.0 0.0 0.0 -12 450 200 400 23 300 X O @]
Virtual-Data5 0.20 0.8 2.0 0.04 | 0.00 0.5 0.0 0.0 130 450 100 400 5 300 X X O
Virtual-Data6 0.20 0.8 2.0 | 0.04 | 0.00 0.0 0.2 0.0 110 500 50 400 5 300 X X @]

% O: achieve target property. X : not achieve target property
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Table 3 Inverse problem analysis verification test results

Base material HAZ

Tensile strength (MPa)

501 transition
temperature (°C)

501 transition
temperature (°C)

Predicted value 1,090 -44 -91%
Experimental result 1,011 -45 -58~-70
Target property > 980 <-40 <-50

% Worst value in the heat input range for calculating HAZ toughness
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