W55 1 DX THETKOBELCOSLE

(Heffy et

YT YTIVDXICETF YT UTIV - AT AIT47
2 DB

HERAT o) - JFEE—"T - KERZT? - N4 BIER

Introduction to Materials Informatics for Material DX

Dr. Kenji KOGA - Koichi KANO - Kazuyuki OMASA - Shinya KAGAO

25

<7 )T NDXIE, IRERLT Y V=T UM OME R B L, B E 1T 00U e T T v b
T =L LTHEHZBETWS, 2TOT Ty b7+ =21, A RHEOBE2ZTFHL, #BE 7ot 21280
LEBEEYIAL—MNTHIET, BERMERRGZ TR LTV 5,

ARTlE, EEDBEELOFTOLIEFEICHCHHELZRD, 2Bz FH—-RANTHASEDEWRER
Direct Energy Deposition (DED) & H Wi EBEM L w1 I 2L —Ya v (F—FEER) Hiftzd &1,
Fe-Co-Ni R DMRBEHEM B O RHRER % 17 - 72 IO W TR T %,

Abstract

Material DX is attracting attention as a comprehensive platform for researchers and engineers to understand
materials’ properties and behavior and achieve optimal design. This platform supports advanced material design
by predicting the properties of various materials and simulating their impact on the manufacturing process.
This paper introduces an example of a material search for a Fe-Co-Ni-based soft magnetic material. The search
uses quantum simulation technology (first-principles calculation) and experimental technology based on the
Direct Energy Deposition (DED) method. The DED method, among other 3D additive fabrications, offers a high
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degree of freedom and allows the combination of different materials within a given sample.
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Fig.1 Contour plots of magnetization for BCC and FCC structure calculated using the KKR-CPA method
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Fig.3 Contour plots of Curie temperature for BCC and FCC structure calculated using the KKR-CPA method
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Maximum magnetic Residual magnetic

Sample No. density flux density Coercivity Maximum permeability e 3
Bm (T) Br (T) He (A/m) Um
1 0.96 0.55 39 9,436
2 1.18 0.51 115 2,057
3 1.50 0.64 148 2,132
4 1.30 0.65 1,943 170
5 2.26 0.73 159 2,095

*Maximum magnetic field Hm 10000(A/m)

10,000

6 RS D TR R
Fig.6 Experimental result of magnetic property
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