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Interstitial sub-lattice design of ferrous alloys

Furuhara, Tadashi
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A novel concept "sub lattice engineering” , in which the arrangement of
interstitial element was controlled in coupling of that of substitutional element as well as phase
transformation, was proposed In materials design by choosing iron lattice as a model system. It was
confirmed that strong attractive interaction between interstitial and substitutional elements was
important in nanoscale clustering induced by atomic ordering and resultant large strengthening
effects. This concept can be applied to a wide variety of metallic solid solution for the design of

multi-dimensional structure and functions.



fce

X Fe-36Ni
X
@
X-N
Fe-35Ni-10X(X =V, Cr, Mo, Mn Al)
Fe-35Ni Fe-35Ni-30Cr Cr
Cr-N Cr
(b) Nb
C Nb Fe-0.2C-1.5Mn

NbC

Fe-35Ni-10X(X=V, Cr, Mo)



Y
Cr Fe-35Ni-Cr
Cr 11
=
E/A
Fe—35Ni Fe—-35Ni-30Cr
1500, T T ™0.5
- Hardness 0.4 2
¢ 1000F @,
o {037
5 bo¥
T 500} N content 02 5
Ja”
96 01 02 03’
4 Cr site fraction 4
Fe-35Ni Fe-35Ni-30Cr
Fe-35Ni-Cr
N
, Cr
Cr-N
Nb
Nb
Nb-C

1500
! %1200
| 2 900
. 5
! & 600
T
300
S 25F
g
< 20
g 15
p e S 10Cr
10M0 % 10fid . :{:/\ 10Mo
x = /j&/WAI
2 5 4%
c 7\ “Ra,
8 orbase “!\E\-ﬁq‘au”-u
Z 0 10 20 30 40
' Distance from surface, x/um
Fe-35Ni-10X

10Cr

BB M SFIBIZEYTEM,3DAPE ST s

20Cr

Cr

10nm
Cr-N Cr
Cr
Cr-N
Nb
NbC Riser @
Terrace @
Terrace @
3 Nb

3DAP



Xie Yulin Miyamoto Goro Furuhara Tadashi

213

Nanosized Cr-N clustering in expanded austenite layer of low temperature plasma-nitrided Fe-
35Ni-10Cr alloy

2022

Scripta Materialia

114637 114637

DOl
10.1016/j -scriptamat.2022.114637

Xie Yulin Miyamoto Goro Furuhara Tadashi

High-throughput investigation of Cr-N cluster formation in Fe-35Ni-Cr system during low-
temperature nitriding

2023

Acta Materialia

118921 118921

DOl
10.1016/j .actamat.2023.118921

Dong Haokai Zhang Yongjie Miyamoto Goro Inomoto Masahiro Zhang Weiwen Liu Lehua Chen 222
Hao Furuhara Tadashi
Heterogeneous segregation behavior of Nb at the stepped migrating interface during phase 2023

transformation

Scripta Materialia

115038 115038

DOl
10.1016/j -scriptamat.2022.115038

Furuhara Tadashi Zhang Yongjie Sato Mitsutaka Miyamoto Goro Enoki Masanori Ohtani 223
Hiroshi Uesugi Tokuteru Numakura Hiroshi
Sublattice alloy design of high-strength steels: Application of clustering and nanoscale 2023

precipitation of interstitial and substitutional solutes

Scripta Materialia

115063 115063

DOl
10.1016/j -scriptamat.2022.115063




Kubo Hironori Miyamoto Goro Tagashira Satoshi Furuhara Tadashi 64

Alloying Effects on the Microstructure of Fe-1mass%M Binary Alloys Treated by Austenitic 2024

Nitriding and Quenching Treatment

IS1J International 226 234
DOl

10.2355/isijinternational . ISIJINT-2023-260

Zhang Yongjie Marusawa Kento Kudo Kohei Morooka Satoshi Harjo Stefanus Miyamoto Goro 64

Furuhara Tadashi

Multi-aspect Characterization of Low-temperature Tempering Behaviors in High-carbon Martensite 2024

IS1J International 245 256

DOl

10.2355/isijinternational . ISIJINT-2023-251

10 7 6

Tadashi Furuhara

Interface in Solid-solid Transformation - Interplay of Kinetics and Crystallography -

The 8th International Conference on Solid- Solid Phase Transformations in Inorganic Materials (PTM2022)

2022

Tadashi Furuhara

Interface Engineering in Controlling Microstructure and Property of Steels

The 7th International Conference on Advanced Steels (ICAS 2022)

2022




32 TOKAI

2022

Yulin Xie, Goro Miyamoto, Tadashi Furuhara

Surface hardening and nano-sized clustering during low temperature nitriding of Fe-35Ni-X (X=Cr, V, Mo, Al) alloys

The 7th International Conference on Advanced Steels(1CAS2022)

2022

Yongjie Zhang, Goro Miyamoto, Tadashi Furuhara

Interphase Precipitation of Nano-sized Alloy Carbide in V-Nb and V-Ti Multiple Microalloyed Low-carbon Steels

The 8th International Conference on Solid->Solid Phase Transformation in Inorganic Materials(PTM2022)

2022

Fe-Ni-X-N(X:Cr,V,Mo,Al)

2022 171

2022




Fe-35Ni-X MEA

2023 172

2023

2023 173

2023

Tadashi Furuhara, Yongjie Zhang, Mitsutaka Sato, Goro Miyamoto

Sublattice alloy design for application of solute clustering in high-strength steels

Thermec 2023

2023

Tadashi Furuhara, Yulin Xie, Goro Miyamoto

High-throughput Approaches for Sublattice Alloy Design of High Performance Nitriding Steels

TMS2024

2024




(Sato Mitsutaka)

(10547706) (11301)
(Zhang Yongjie)
(40793740) (11301)




