W&  KOBELCON T 7T MifEAIEE %2521 M7 FEATURE : 21 Core Technologies Supporting KOBELCO's Materiality and Value Creation

R-D # 7 K ERBH KOBELCOD YT U7 7« EMIERIE

AN ZB210 A7 EMBENEE—EFR (Vol.62, No.2~Vol.72, No.1)

Papers on Advanced Technologies for 21 Core Technologies Supporting KOBELCO’s Materiality
and Value Creation in R&D Kobe Steel Engineering Reports (Vol.62, No.2~Vol.72, No.1)

&/ 5

.(g:ﬁ%g;};/ ]\ &Xi‘—Aﬁk%;}Eﬁj—éDX?ﬁ,ﬂﬁ ......................................................... :Fgﬂ‘{“'fc‘ﬁ%ciﬁ) 72/1
Digital Transformation (DX) Technology to Promote Adoption of Welding Robot Systems Atsushi FUKUNAGA et al.

.(ﬁ?%ﬂ?{"«l—ﬁ-ﬁ%biﬁbj‘éMI?%iﬁO)ﬁﬁ}ﬂ ..................................................................... %{Dﬁ~6iﬁ) ’72/1
Application of MI Technology to Process of Welding Material Development Genichi TANIGUCHI et al.

.?%%T%é\@gﬁf%T%?ﬁ’@%?ﬂ;) %E%ﬁ%”ﬁﬂ*ﬁﬂﬁ ......................................................... %%1E$ﬁci j‘;) ’72/1
Metal Surface Preparation Technology for Adhesive Joining Reliability Dr. Yusuke TAKAHASHI et al.

.$i/ﬁ\@%7]ﬁ%&:—‘_7\%ii%’f%lﬁlﬁwﬂ%*f“&%@y]):L‘_‘:/El S e e 71/2
Functional Materials and Solutions for Diverse Needs of Society

© RIS EM B O FE N T O A DB % F g L 7 WImT 12 X DR THEEEZDS T1/2
Benefit Estimation of Soft-magnetic Pure Iron by Magnetic Field Analysis Considering Effect of Forging Strain ~ Shingo KASAIT et al.

@ M) R A W T X v L v TR — & HHEWIT A 71/2
Axial-gap Motor Using Thin Wire of Soft-magnetic Pure-iron Shinya MORITA et al.

O I T AT R Y N E v FE— F OV BT ST 0 B v ML 712
Effect of Processing Method on the Performance of Axial Gap Motor with Soft Magnetic Powder Composites Dr. Hiroki KATO et al.

O it Fk - EEME L RIBEICEN I REI R L /S L — F HINCT 4 & e EH &5 712

OFcHiFUII BT HP L ERGIBITTHOIRATIZE S 2 — R HHE® 7171
First-principles Calculations on Co-segregation of P and Transition Metal Elements at Fe Grain Boundaries Shinya MORITA

© S {LBIBEFEMIZ & 5 Dual-phaseSlo0 L A 5 — WHIEREHT +ovovressssvennssssnes BEHS T/
Multiscale Elasto-plastic Finite Element Analysis of Dual-phase Steel Based on Homogenization Method Dr. Eisuke KUROSAWA

@ S B S O TR A -+ veeee oo e e o213 711
Technology for Predicting Hardness of Cast Iron Parts Kazuyuki TSUTSUMI et al.

.fﬁﬁﬁ(ﬁ?&iﬂ%ﬁ%%ﬁ@*ﬁ?{%%%%)VT%%2: L/\/lij?,(/ﬁu ................................................... #ﬁ%gl\ciz’)) 71/1
Construction of Phase Transformation Model for Heat-affected Zone of Steel Plate Welds and
Toughness Prediction Masahiro INOMOTO et al.

© BXHRFEIA & L FREE A — A7 4 1 R I AR - oovveeeeeeerssssssssen AY #iEh 711
Technology for Analyzing Solute Carbon in Retained Austenite Using Soft X-ray Emission Spectroscopy Dr. Aya HINO et al.

© S 1 KL TR B TE 3252 B L2101 7-STEM-EDSAMIF I 3513 5 ¢ B MISEHEME --ooeeoe T ES 71/
Zeta-factor Determination for Quantification of Grain Boundary Segregation of Trace Elements in Steel
by STEM-EDS Keiko YAMADA et al.

© 5 5 SRR O B 0T 7B TN AP AE RPN ---vvvvvvvveeees wa miEr Tl
Technology of Evaluating Minute TiN Inclusions in High-carbon Steel Wire Rod for Advanced Applications Takashi SUGITANTI et al.

O FIENH Y ARy ¥ g YT TV I =7 AGEHEEM O B X A EEE L ORI 7072
Strengthening of Aluminum Alloy Forgings for Automotive Suspension by Two-step Aging Masayuki HORI et al.

.TIAI%fﬁ\E %ﬂ{t%#@g)(gﬁgf%ﬁ?i%f ..................................................................... *Zk%jﬁﬁﬂi f)‘ ’70/2
Melting and Casting Technologies for Titanium Aluminide Intermetallics Daisuke MATSUWAKA et al.

RsD =7 8115/ Vol. 72 No. 2 (Jan. 2024) 121



@ RHISEE S 3 2 L= R LT 5 2 G R DFGT W --oovvvvvvvvoonn

Prediction Technology of Titanium Alloy Microstructure Utilizing Large Forging Simulator

O K E M BT TR A ISR AT — 3 3 L BT e veeeee e

Demonstration of Hydrogen Refueling Station Using Renewable Energy for Fuel Cell Vehicles

@ KFAE £ DBIR A AR 2 AR IS B HHOGO BRI --oo+---oooeoe

Development Status of HHOG Aimed at Arrival of Hydrogen-Based Society

) LNG}%,H,EQ}% E;’ﬂ'ﬁ;’:ﬁ% ..................................................................................

Compressor for LNG-fuelled Ships

[} {%ﬁ;’rﬂ% e ]\ ANV 7“@1&GWP(%&%}'¢{I‘L‘B .......................................................

Refrigeration Unit and Heat Pump using Low GWP Refrigerant

@ EIECO, 7 — AIEMEME oo rveerree e

Integrally Geared Compressor for High Pressure CO,

........ MEZERIIS  70/2

Yoshio ITSUMI et al.

"""" PEEETZ AT 70/1
Dr. Akitoshi FUJISAWA et al.

-------- FIF #iEs 701

Yutaka ISHII et al.

........ mA —3h 7071

Hitoshi TAKAGI et al.

........ MEREKRIES 70/1

Eiji KANKI et al.

........ ERREKIE2  70/1

Toshiaki BABA et al.

O3 NL v 7 AT UYA— ZDHALE Pl TR AD R — oo oty >y iisp 70/1

MIDREX" Process: Bridge to Ultra-low CO, Ironmaking

O [E W DTN TSI (BLRHZETEIIT) «ovvreerrrremrrmreemreesiees e

Japan's First Inland Thermal Power Plant (Moka Power Station)

[} ﬂﬂjﬂ‘ﬁ‘:%ﬂgfﬁ” @ﬁ%g .....................................................................................

Outline of Steel Production System

oLy MLET T Y AIBIT B ESEH A EHREOHEA ASOKMIE ST v

Reduction of SOx in Exhaust Gas under Condition of Using Large Amounts S Rich Ore in Pellet Production

o ﬂuﬁ‘“lﬁgfyﬂjﬁ‘ Iz ﬁ bj— s (%\Qd?ﬂﬁ}%«@ﬂ‘x%ﬂ ..........................................................

Effective Utilization of Byproducts at Kakogawa Works

© S5 BRI 12 5 UF B REA S A o A O FE 37~ 55 3 VARSI LB R B, 565 6 75 e e o i ik e v ~

Establishment of Special Steel Production System at Kakogawa Works -Construction of No.3
Secondary Refining Equipment and No.6 Continuous Caster-

@ STVABEILIE 7 10 2 A ANZ X 2 AR 7 T b A DRESL e

Establishment of Highly Efficient Steelmaking by Newly Installed Hot-metal Pretreatment Process

O F — 7D I AT D F i TE MG OO R -+ vveeeesmmmreee et e et

Establishment of Optimization Technology for Assigning Billets to Orders

@ [ AT G v vvvveeeeeeeee e et

Automotive weight reduction

® {3 Bl B BRI D LV T VTS TREL o — AT F A B AEAERRE DR oo

Effects of Retained Austenite Conditions on Ductility of Advanced High Strength Steels for
Automobiles

@ ANV L F 7 1) TIALE ZHE LR B BMAT - errreeereooooo

Multi-materialization of Automotive Body and Dissimilar Joining Technology to Realize the use of
Multi-material

[ ICT‘(E}ﬂ ....................................................................................................

Utilization of ICT

[ %ﬁi\;}:}%;@zli%%ﬁ H 1}%%1—@ . #@(ﬁ’r“é—’-fif/ B A TEEPTTRRRRPLRRR:

Development of New Production Scheduling and Logistics System for Takasago Machinery Plant

O T HFIC X T Tl T2 everveeeeses oo

Method for Predicting Gas Channeling in Blast Furnace

122 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 72 No. 2 (Jan. 2024)

Dr. Vincent CHEVRIER et al.

........ BERBEAES  70/1

Akihisa FUJIO et al.

.............. EHO% 69/2

Tsutomu HAMADA

........ MEEREIZ,  69/2

Tsugunori KATO et al.

........ s —i3h  69/2

Ryoichi YAMANAKA et al.

C HHEERIZ 69/2

Yasumasa YOSHIDA et al.

~~~~~~~~ WHEEMID 69/2
Kosuke SAITO et al.

"""" FIRE 3 A 69/2
Takanari SHIRASAKA et al.

................................ 69/1

.............. MEgE 69/1

Dr. Toshio MURAKAMI

........ MR A 69/1

Dr. Junya NAITO et al.

........ HEEAITA  68/2

Rihito IZUTSU et al.

........ BRI 1 F A 68/2

Kazufumi KAMO et al.



O I L= g VBT D BES o re EAE 68/2

Development of Logistics Simulation Technology Dr. Toshiharu IWATANI

© B TASHIRIE I 5 O XA AT OB TE- e FEEFTIE D 68/2
Development of prediction technique for temperature distribution of molten steel in steelmaking  Dr. Nobuyuki TOMOCHIKA et al.

@ AT R Y P Y AT AIZBIT AICTIEF crrvvrrrrrrrrrr e Nt ' I 68/2
Applications of ICT to Robot Welding System Takeshi KOIKE et al.

OIEIEN Y AT 5 Y X 2 L — Y 3 Y ORGSR & 7 BEIHILS Y A7 4 oo wEH OB 68/
Electric Motor HILS System Using Numerical Stabilization Technique for Simulating Nonlinear Coupled System Kei MORITA

O AL TN T XL X ARG RIE E AR EEZER LTS 7 N ORRFHET e Hii i 68/1
Duct Shape Design Technology Based on Evolutionary Algorithm Considering Noise Attenuation
Performance and Air Permeability Satoshi TABUCHI

@20t/ A 7)) » K g NIUSK200H-10D BHBE  +veveerrrererere I I E— BB LT 2 68/1
Development of 20-tonne Class Hybrid Excavator, SK200H-10 Yoichiro YAMAZAKI et al.

O KBS I T CRIIRIRAE OBR A T AT DB 5o BAISEIE S 67/2
Partially Filled Flow Simulation Based on Particle Method of High-Viscosity Fluid in Mixer Kazuhide SEKIYAMA et al.

.Eﬁﬁ;}:}%@iﬁEﬁ%*ﬁ\ ’TD\TH?}M‘:/X%L\ ........................................................................... 7]:2\\2!:\‘7—4:%(@ 67/2
System for Monitoring Operation and Diagnosing Maintenance of Compressors Yasuharu MATSUMOTO

[ (gj:;é . ??}/E'\?i,ﬁ;]" ........................................................................................................................... 67/1
Welding and Joining Technologies

.E%ﬁuillillgo Mpa%&{%ﬁﬂﬂﬂi@ﬁ?]é .................................................................. *TEE]FE\;&L& %7) 66/2
Characteristics of 1180 MPa Grade Cold-rolled Steel Sheets with Excellent Formability Tadao MURATA et al.

® HENH /S IV 6000 R T IV I =7 AEGED 7 T A5 JLRE LRI L e HEFEEIZ2 66/2
Cluster Morphology and Age-hardenability in 6000 Series Aluminum Alloys for Automotive Body Panels Dr. Yasuhiro ARUGA et al.

@5y b RS Y TEEAD M TIEHEEET b b O BAREIEEE & O PIREROLIE S 66/2
Correlation between Side Impact Crash Behavior of Hot-stamping Parts and Mechanical Properties of Steel ~ Dr. Junya NAITO et al

O B FE TS B MBI DBE T TS I Lo 3 9 2 rreeeemrrrr e et PG ARIED 66/2
Simulation to Predict Failure in High-Strength Steel Sheet Shota CHINZEI et al.

..E}Eﬂ}jf%f&ﬂﬁ]%@%iﬁffﬂ% ............................................................................................. E‘%ﬂﬁjﬁz 66/1
Development of Steel Castings and Forgings for Vessels Nobuyuki FUJITSUNA

O[EA DT AEA 7 T 2 7O G TTHE BT v MHZENT D 66/1
Prediction of Residual Stress in Crankshafts Using Inherent Strain Method Dr. Keisuke OKITA et al.

.—‘ffZ!K?__ﬂJﬁ ? V2 7$H”§ﬁ ﬁiﬂ@%(&*ﬁr{%%ﬁ .................................................................. %D{Eg%%‘:biﬁ) 66/1
Ultrasonic Test Apparatus for Integral-type Crankshafts Yasuhiro WASA et al.

@ HTHASE FH B L HI T & UMHERT® cvveverererereme e A 2= BB LT A 66/1
High Heat-transfer Titanium Sheet-HEET® - for Heat Exchanger Keitaro TAMURA et al.

© RUACHEVER S TREVEEEIS | AN e SR gsE 65/2
Expectations for Next-generation Magnetic Material “Magnetic Iron Powder” Hiroyuki MITANI

O )Y = NAHTF IR A RN T Ty R R AT e HEFZ T 65/2
Site Flatness Measurement System with an Accuracy of Sub-nanometer Order for Silicon Wafer Kazuhiko TAHARA et al.

O VT4 THWEMHMIM (LI 2 —M) B SCHE LT 2 65/1
Steel Plate with Long-life for Painted Bridges (Eco-View) Dr. Fumio YUSE et al.

O IR TN E &L THDY I 2L — g Mt E S BAZE AN DR e FAE—BHI 64/2
Research on Numerical Analysis Technique for Sound Fields Including Perforated Plate Dr. Kazuki TSUGIHASHI et al.

RsD =7 8115/ Vol. 72 No. 2 (Jan. 2024) 123



O AT /S A LD B IRFE A T TR v vveeee et o HEEELE A 64/1

Evaluation of Spontaneous Combustion in Stock Pile of Sub-bituminous Coal Haeyang PAK et al.

@ 1 300CHBDEIETIZ O 2 A EMBIRFEERIETIMT e SH AT LT 64/1

O ERHEALMAR T AT A [AF — L7 B b= FRY T (SGH) Jrrreerrrrn. FIHAAHMEA 63/2
High Efficiency Steam Supply Heat Pump System; Steam Glow Heat Pump (SGH) Daisuke WADA et al.

® VAL S B O I [ U PETI EFART ++oovvvveeee e mmmee e e et EBARIFEIZS  63/1
Technology for Reducing Solidification Cracking Susceptibility of Carbon Steel Weld Metal Masaki SHIMAMOTO et al.

O 7 V= AEMHIEIED v b7 v TOIZODMEE - FE TR T I Ak EIE 62/2
Models for Predicting Rolling Temperature and Rolling Load in Aluminum Plate Hot Rolling Process Makoto IWASAKT et al.

® HEH/ A OV HALME SR EEDN— 70— FEIZKIZT FO§ A5 &

s L Y - Ry 1 SR PP PpP BT 62/2
Combined Effect of Pre-straining and Pre-aging on Bake-hardening Behavior of Al-Mg-Si Alloy for
Automobile Body Panels Dr. Tetsuya MASUDA et al.

O T L = A B RDCHIEIT BT B REHISEE TR LT oreveerrreresneenns HE sEn 622
Methods of Predicting and Preventing Surface Crack During Rectangular Aluminum
Alloy DC Casting Dr. Makoto MORISHITA et al.

O ALMgSIAEMMICHA LB ¥ o 2B O BV oo JNVERE 2 13 A 62/2
Crystal Plasticity Analysis of Ridging in Al-Mg-Si Series Sheet Alloy Dr. Haruyuki KONISHI et al.

® ALMg:-Sié GH b O T AU J USRI DB oovverveesssinn FIERARRIE S 62/2
Effect of Extrusion Temperature on Recrystallization Textures of Extruded AA6005C Alloys Dr. Kentaro ITHARA et al.

o ﬁﬂﬂiﬁ?’fﬁ%ﬂﬁ‘[éﬁ%?ﬁft Lf:ﬁ%%ﬁﬁflﬁ]él\é'\CACS ............................................................... ﬁ;ﬁ'ﬁ% 62/2

New Copper Alloy, CAC5, with Excellent Stress Relaxation Resistance for Automotive Electrical Connectors Dr. Koya NOMURA

® Ui - FiCu-(Ni, Co)-PRA LD IREE & EBEHRII MATTIRFRNZEMOREE REARIZD 62/2
Effect of Aging Conditions on Hardness and Electrical Conductivity in Cu-(Ni, Co)-P Alloys for Connectors Hisao SHISHIDO et al.

124 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 72 No. 2 (Jan. 2024)



