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Access 

･Tohoku University, Kawauchi Campus is a 3-minute walk from exit at South gate 1 or 2 of Kawauchi 

 Station, Subway Tozai Line. 

･Sendai International Center is a 3-minute walk from Sendai International Center Station, Subway Tozai 

 Line. 
 
From Sendai Station to Kawauchi Station 

Sendai Sta.→〈Subway Tozai Line/Yagiyama Zoological Park-bound Local train/6min.〉→Kawauchi Sta. 

 
From Sendai Airport to Kawauchi Station 

Sendai Airport→〈Sendai Airport access Line/17~25min.〉→Sendai Sta. 

→〈Subway Tozai Line/Yagiyama Zoological Park-bound Local train/6min.〉→Kawauchi Sta. 

 
From Sendai Station to Sendai International Center Station 

Sendai Sta.→〈Subway Tozai Line/ Yagiyama Zoological Park-bound Local train /5min.〉 

→Sendai International Center Station 
  
From Sendai Airport to Sendai International Center Station 

Sendai Airport→〈Sendai Airport access Line/17~25min.〉→Sendai Sta. 

→〈Subway Tozai Line/ Yagiyama Zoological Park-bound Local train /5min.〉 

→Sendai International Center Station 
 
For more information, please visit the website of each facility. 
 
 
Banquet 

1.Date:  September 19, 2018 18:30〜20:30 

2.Vanue: Hotel Metropolitan Sendai, Grand Ballroom Chiyo (4th Fl.) 
 (1-1-1, Chuo, Aoba-ku, Sendai, Miyagi Japan 980-8477) 
 https://www.sendaimetropolitan.jp/en-gb 
3.Fee: 10,000yen 
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① Hotel Metropolitan Sendai: Banquet(Sept. 19, 2018) 
② Sendai International Center, Exhibition Building： Poster Session for Students(Sept. 20, 2018) 
③ Lecture Rooms A： ISIJ Secretariat, Session Room 4,5,13,14(1st Fl.), Session Room7,8 (4th Fl.) 
④ Lecture Rooms B:  ISIJ Reception Desk, Session Room 1-3(1st Fl.), Session Room 9-12(2nd Fl.) 
⑤ Lecture Rooms C： JIM Session Room A-Q 
⑥ Multimedia Education and Research Complex： Session Room 6,15(6th Fl.) 
⑦ Welfare Hall: Cafeteria, Shop, ATM 

 

No smoking is allowed inside the campus. 
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AM PM AM AM PM

Session Room 1

Kawauchi Lecture

Rooms B101

Blast furnace/COURSE 50

［65-70］（9:30-11:40）

Sintering 1・2

［71-76］（13:00-15:10）

Session Room 2

Kawauchi Lecture

Rooms B102

---

Interim report of "Clean Cr steel

production by slag, inclusion

control" research group

（13:00-17:30）[Charge-Free]

---

Fundamentals of reduction/

New iron source

［77-84］（9:00-11:50）

Young engineer session of iron

making

［85-88］（13:00-14:20）

Session Room 3

Kawauchi Lecture

Rooms B104

Thermodynamics/

Transport phenomena

［1-8］（9:00-11:50）

Solidification and structure control

1・2/Continuous casting and

solidification

［9-18］（13:00-16:40）

Converter/Physico-chemical

properties, reactions, and transport

of multiphase interfaces in matrix

of high temperature melts related

to refining processes 1

［31-38］（9:00-11:50）

--- ---

Session Room 4

Kawauchi Lecture

Rooms A105

--- ---

Novel processing/

Introduction of research topics in

novel processing forum

［49-56］（9:00-11:50）

Slag and dust treatment/Slag

［89-102］（9:30-12:00）

Elution from slag 1・2

［93-99］（13:00-15:30）

Session Room 5

Kawauchi Lecture

Rooms A106

---

Value assessment with burden

assessment for steel

（13:00-17:00）[Charge-Free]

---
Cultural heritage

［103-106］（10:00-11:20）

Session Room 6

Multimedia Education

and Research

Complex M601-1

--- ---

Advanced abnormality diagnoses

based on area sensing technologies

［D1-D5］（9:15-11:45）

Human-system

shared control

realizing high

efficient and

stable rolling

［D6-D10］

（13:00-15:45）

System

［107-110］

（16:00-17:20）

Instrumentation/Control

［111-118］（9:00-11:50）

System model of resilience and its

application

［D11-D15］（13:00-14:50）

Session Room 7

Kawauchi Lecture

Rooms A404

---

Cutting edge of research for weld

metal 1・2

［119-127］（13:00-16:10）

Numerical simulation of leveling and

straightening of metal

［D16-D22］（9:00-12:00）

Session Room 8

Kawauchi Lecture

Rooms A406

---

Control technology for free

cutting-12/Modeling of various

phenomena in metal forming and its

application 1・2

［128-139］（13:00-17:20）

Deformation and forming/

Coating fabrication

［152-157］（9:20-11:30）

Symposium on viscous flow

processing of Fe-based metallic

glass micro-particles

（12:39-16:30）[Charge-Free]

Session Room 9

Kawauchi Lecture

Rooms B201

Modeling and simulation/

Phase diagram

［158-165］（9:10-12:00）

Machine structural steel

［166-170］（13:00-14:40）

Surface technology 1・2

［263-270］（9:00-11:50）

Hot-dip coating/Mechanism of

corrosion and corrosion protection

［271-280］（13:00-16:30）

Session Room 10

Kawauchi Lecture

Rooms B202

Diffusional transformation 1・2

［171-178］（9:00-11:50）

γ-α transformation/

Reversed transformation and

eutectic transformation/

Recrystallization and grain growth

［179-188］（13:00-16:40）

Hydrogen embrittlement 1・2

［198-204］（9:20-11:50）

Hydrogen embrittlement 6・7

［281-286］（9:30-11:40）
---

Session Room 11

Kawauchi Lecture

Rooms B203

Austenitic heat resistant steel 1・2

［216-223］（9:00-11:50）

Ferritic heat resistant steels 2

［287-290］（9:00-10:20）
---

Session Room 12

Kawauchi Lecture

Rooms B204

---

High-strengthening theory in high-

temperature materials

（13:00-17:15）[Charge-Free]

Strength and deformation behavior

1・2

［234-241］（9:00-11:50）

Interface migration in iron-family-

metal-base alloys

（9:00-12:20）[Charge-Free]

Subjects considering

microstructure control and material

properties using secondary phase

and solute segregation

（13:30-16:10）[Charge-Free]

Session Room 13

Kawauchi Lecture

Rooms A101

---
Toughness/Fatigue 1・2

［189-197］（13:00-16:20）

Electrical steel

［251-255］（10:00-11:40）

Aging and precipitation 1・2

［291-298］（9:00-11:50）

Investigation of bio-corrosion of

structural materials ～diagnosis

and analysis～ I

［D28-D33］（13:20-16:20）

Session Room 14

Kawauchi Lecture

Rooms A102

---

Session Room 15

Multimedia Education

and Research

Complex M601-2

Analytical and sample pretreatment

techniques for on-site/on-line

analysis

［299-302］（10:30-11:50）

New functionalities of iron and

steelmaking slags by biofilm

coating and their evaluation and

characterization  I

（13:00-15:50）[Charge-Free]

Precipitate and inclusion

analysis/Crystal structure analysis

［303-310］（9:00-11:50）

JIM Session Room B

Kawauchi Lecture

Rooms C102

ISIJ and JIM joint session

Ultrafine grained materials -

fundamental aspects for ultrafine

grained structures- 1・2

［J31-J35］（10:00-11:50）

--- --- --- ---

JIM Session Room R

Kawauchi Lecture

Rooms B103

---

ISIJ and JIM joint session

Materials science of martensitic

and bainitic transformations and its

applications 1・2

［J36-J43］（14:10-17:00）

---

ISIJ and JIM joint session

Titanium and its alloys 1・2

[J1-J10]（10:00-14:20）

ISIJ and JIM joint session

Titanium and its alloys 4・5・6

[J17-J30]（9:00-15:00）

ISIJ and JIM joint session

Titanium and its alloys 3

[J11-J16]（15:30-17:30）

Elemental analysis/

Surface and state analysis

［311-317］（14:10-16:40）

Hydrogen embrittlement 3・4・5

［205-215］（13:00-17:00）

Heat resistant alloy/

Ferritic heat resistant steel 1

［224-233］（13:30-17:00）

Strength and deformation behavior

3・4

［242-250］（13:00-16:10）

Stainless steels 1・2

［256-262］（14:00-16:30）

Energy-Environment-Dust processing in ironmaking processes

［Int.1-16］（8:50-17:10）

Iron ore sintering technology toward solving resources and

environmental problems

（10:00-16:50）[1,000yen]

Current research and development in cold sheet metal forming

simulation

［D23-D27］（10:20-15:00）

*Banquet （18:30-20:30 Hotel Metropolitan Sendai）

 *Poster Session for Students

  （12:00-16:00 Sendai International Center, Exhibition bldg.,

Exhibition Hall 1）

 *ISIJ Beer Party

  （17:30-19:00 Cafeteria "Kawauchi no Mori Dining" in Kawauchi

Campus）

New analytical approach for microstructural evolution

（9:30-16:45）[Charge-Free]

Monitoring and analysis methods for industrial processes

［Int.17-30］（8:50-16:30）

Coal and coke/Young engineer

session of coke-making 1・2

［19-30］（12:30-16:50）

Physico-chemical properties,

reactions, and transport of

multiphase interfaces in matrix of

high temperature melts related to

refining processes 2・3

［39-48］（13:00-16:30）

Application of direct observation

method to novel processings/

Refractories

［57-64］（13:30-16:20）

Present conditions and maintenance

for aging infrastructure IV

（13:20-17:00）[Charge-Free]

The technical session by young

engineers of hot rolling 1・2/

Cooling and tribology

［140-151］（13:00-17:20）

Argument on the history of ironmaking in the Tohoku where has taken the

lead in the ironmaking technology in Japan

 （10:00-17:00）[2,000yen, Student: 1,000yen]

Heterogeneous structure control: Towards innovative development of

metallic structural materials

（9:30-16:45）[Charge-Free]

ISIJ and JIM joint session

Materials science of martensitic and bainitic transformations and its

applications 3・4・5・6・7

［J44-J63］（9:00-17:20）

ISIJ and JIM joint session

Materials science of martensitic and bainitic transformations and its

applications 8・9・10・11

［J64-J80］（9:00-16:10）

The timetable the 176th ISIJ Meeting
（September 19-21, 2018 at Tohoku University, Kawauchi Campus）

Sept. 19 （Wed.） Sept. 20 （Thu.） Sept. 21 （Fri.）
Session Room

PM

[ ]： Lecture Number

( )： Lecture Time

: Symposium: Please ask to each of  symposium room desks directly
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Instrumentation, Control and System Engineering
Lecture No.
Discussion Sessions	 Title	 Speaker	 Page

Advanced abnormality diagnoses based on area sensing technologies
9:15-9:25
	 D1	 Intelligent abnormality diagnosis for steel works by using adaptive area sensing	 H. Tamaki	 ・・・	 421
9:25-9:55
	 D2	 Small vibration measurement of a structure using sampling moire camera	 M. Fujigaki	 ・・・	 422
9:55-10:25
	 D3	 Wide-area small-vibration measurement using high-frame-rate panoramic images	 I. Ishii	 ・・・	 426
10:25-10:55
	 D4	 State, parameter and input estimation for deterioration detection (A method assuming multi-channel  

output measurements)	 T. Asai	 ・・・	 429
10:55-11:25
	 D5	 Bridge and conveyor failure discovery using an evaluation function to select variables and  

parameters with an area sensing method	 I. Ono	 ・・・	 431

Human-system shared control realizing high efficient and stable rolling
13:05-13:35
	 D6	 Human-system shared control realizing high efficient and stable rolling	 A. Kitamura	 ・・・	 435
13:35-14:05
	 D7	 Characteristics of cold rolling in consideration of negative forward slip ratios	 T. Shiraishi	 ・・・	 438
14:05-14:35
	 D8	 The notion and examples of shared control: The case of driving assistance	 M. Itoh	 ・・・	 440
14:45-15:15
	 D9	 Analysis of latent structures in area-of-interest sequences to extract plant operation skills	 Y. Horiguchi	 ・・・	 444
15:15-15:45
	 D10	 Basic and recent trend of reinforcement learning	 S. Shirakawa	 ・・・	 448

System model of resilience and its application
13:10-13:30
	 D11	 A fundamental study on system model of resilience	 N. Fujii	 ・・・	 451
13:30-13:50
	 D12	 A study on risk evaluation of suplly chan from a viewpoint of supplyers	 I. Hatono	 ・・・	 454
13:50-14:10
	 D13	 Agent based anomaly detection method in production facility network using pheromone	 S. Hong	 ・・・	 458
14:10-14:30
	 D14	 Variability analysis of a steel production line with an extended model of functional resonance  

analysis method for the design of resilient socio-technical systems	 T. Hirose	 ・・・	 462
14:30-14:50
	 D15	 Scenarios to evaluate the actions against unexpected situations	 M. Takahashi	 ・・・	 466

Processing for Quality Products
Lecture No.
Discussion Sessions	 Title	 Speaker	 Page

Numerical simulation of leveling and straightening of metal
9:10-9:30
	 D16	 Improvement of springback prediction for high strength steel sheets by sophistication of material model	 S. Sumikawa	 ・・・	 470
9:30-9:50
	 D17	 Review of the levering process technology in sheet and coil	 Y. Maeda	 ・・・	 472
9:50-10:10
	 D18	 Prediction and evaluation of residual stress after leveling process	 K. Hayakawa	 ・・・	 476
10:10-10:30
	 D19	 FE analysis of influence of wave length on flattening of wavy edges during roller leveling	 J. Negami	 ・・・	 479
10:40-11:00
	 D20	 Influence of incoming curvature on robustness of roller leveling effect	 T. Higo	 ・・・	 481
11:00-11:20
	 D21	 In-plane cyclic deformations of sheet metals and its modeling	 T. Uemori	 ・・・	 485
11:20-11:40
	 D22	 Steady state tension leveling FE simulation and its application to optimization problem	 H. Hamasaki	 ・・・	 489
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Current research and development in cold sheet metal forming simulation
10:25-11:10
	 D23	 Constitutive models of elasto-plasticity for sheet metal forming simulation  

(Descriptions of the Bauschinger effect and anisotropy evolution)	 F. Yoshida	 ・・・	 492
11:10-11:55
	 D24	 Enhancement of the accuracy of material models and numerical simulations for steel sheets by  

advanced material testing methods	 T. Kuwabara	 ・・・	 496
13:00-13:30
	 D25	 Effect of anisotropy evolution on circular and oval hole expansion behavior of high-strength steel sheets	 T. Suzuki	 ・・・	 500
13:30-14:00
	 D26	 Improvement in shape accuracy of press-formed parts with springback cause analysis	 M. Urabe	 ・・・	 504
14:00-14:45
	 D27	 (Invited Lecture) Recent applications and the future direction of stamping simulation  

in Toyota Motor Co.	 N. Ichijo	 ・・・	 508

Microstructure and Properties of Materials
Lecture No.
Discussion Sessions	 Title	 Speaker	 Page

Investigation of bio-corrosion of structural materials ~diagnosis and analysis~I
13:20-13:45
	 D28	 (ISIJ Research Promotion Grant) Cathodic electron flow in the corrosion by iron-corrosive methanogen	 S. Wakai	 ・・・	 510
13:45-14:10
	 D29	 Effect of nitrate addition on souring control under the presence of nitrate- and sulfate-reducing bacteria	 K. Miyanaga	 ・・・	 513
14:10-14:35
	 D30	 Microbiologically influenced corrosion of carbon steel in soil	 R. Hayashi	 ・・・	 515
14:50-15:15
	 D31	 Relationship between the amount of mixed - culture biofilm and the initiation of corrosion on  

stainless steel weldment	 T. Wada	 ・・・	 516
15:15-15:40
	 D32	 Effect of addition of glutaraldehyde in the solution on biofilm observation by SICM	 N. Hirai	 ・・・	 519
15:40-16:05
	 D33	 (ISIJ Research Promotion Grant) Effect of microbe and ferrous ion concentration on pitting  

corrosion initiation of stainless steel in artificial marine water	 Y. Miyano	 ・・・	 520
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International Organized Sessions

High Temperature Processes / Environmental, Energy and Social Engineering
Energy-Environment-Dust processing in ironmaking processes
Session organizer：H. Nogami [Tohoku Univ.], T. Murakami [Tohoku Univ.], T. Usui [Osaka Univ.]

8:50-8:55
		  Opening Address: H. Nogami [Tohoku Univ.]
Chair: T. Usui [Osaka Univ.]

8:55-9:20
	Int.-1	 (Invited Lecture) Biogas: how we can reduce environmental impact in the iron and steel industry
	 	 Federal Univ. of Ouro Preto　○P. S. Assis，　REDEMAT　K. O. Calixto，　	
	 	 Federal Univ. of Ouro Preto　M. E. Martins	 	 ・・・	 521

9:20-9:45
	Int.-2	 (Invited Lecture) Rising the efficiency of fossil and renewable energy carriers in the blast furnace
	 	 RWTH Aachen Univ.　○A. Babich・D. Senk	 	 ・・・	 524

9:45-10:10
	Int.-3	 Carbon requirement for ironmaking under carbon and hydrogen co-existing atmosphere
	 	 Tohoku Univ.　○H. Nogami	 	 ・・・	 526

10:10-10:35
	Int.-4	 Simultaneous carbonization and pulverization behaviors of biomass in the rapid carbonization process  

applying heat storage materials
	 	 Tohoku Univ.　○D. Maruoka・T. Nakamura・H. Sumikawa・T. Murakami・E. Kasai	 	 ・・・	 528

10:35-11:00
	Int.-5	 Improvements on coking process time and coke quality by coal moisture control
	 	 REDEMAT　○P. S. Assis・M. C. Carias，　ENVIROX　M. C. R. Oliveira，　GERDAU　G. L. R. Silva	 ・・・	 530

Chair: T. Murakami [Tohoku Univ.]

11:10-11:35
	Int.-6	 (Invited Lecture) Use of biochar and biogas as fuel for iron ore sintering in a small machine
	 	 Federal Fluminense Univ.　○J. A. Castro・E. M. Oliveira・M. F. Campos	 	 ・・・	 534

11:35-12:00
	Int.-7	 Effect of magnetite on initial melt formation in sintering process
	 	 Kyushu Univ.　○Z. Wang，　OECD Nuclear Energy Agency　H. Ogi，　	
	 	 Kyushu Univ.　K. Ohno・T. Maeda・K. Kunitomo	 	 ・・・	 536

13:10-13:35
	Int.-8	 (Invited Lecture) Use of different particle size pellet feeds on granulation behavior in the sintering process
	 	 Federal Univ. of Minas Gerais　○M. C. Bagatini・R. A. Lopes Jr.・I. V. Flores・A. F. L. Oliveira	 	 ・・・	 538

13:35-14:00
	Int.-9	 Agglomeration of return fines of sinter for blast furnace raw materials
	 	 JFE　○Y. Ogasawara・T. Sato・J. Ishii・R. Murai・S. Watakabe	 	 ・・・	 540

14:00-14:25
	Int.-10	 (Invited Lecture) Modeling breakage and mechanical degradation of steelmaking materials during handling
	 	 Federal Univ. of Rio de Janeiro　○R. M. Carvalho・P. P. S. Cavalcanti・L. M. Tavares	 	 ・・・	 542

Chair: H. Nogami [Tohoku Univ].

14:35-15:00
	Int.-11	 (Invited Lecture) Kinetics of methane reforming for direct reduction of iron
	 	 Inst. Tech. Research　○T. R. Ribeiro，　Univ. of Sao Paulo　C. Takano，　Univ. Center of FEI　J. G. R. Poço，　	
	 	 Inst. Tech. Research　J. B. F. Neto，　Norwegian Univ. of Sci. Tech.　L. Kolbeinsen，　SINTEF　E. Ringdalen	 ・・・	 546

15:00-15:25
	Int.-12	 Ethanol-assisted ironmaking of mild-dehydrated goethite-contained ore
	 	 Hokkaido Univ.　○A. Kurniawan・T. Akiyama・T. Nomura・K. Abe	 	 ・・・	 550

15:25-15:50
	Int.-13	 (Invited Lecture) Economic feasibility for reducing iron by electrolysis
	 	 Federal Fluminense Univ.　○M. F. Campos・J. A. Castro	 	 ・・・	 552

15:50-16:15
	Int.-14	 Evaluation of carbonization gas from coal and woody biomass and reduction rate enhancement of carbon  

composite iron oxide pellets by using semi-char and semi-charcoal
	 	 Osaka Univ.　○T. Usui・H. Konishi，　JFE　K. Ichikawa，　Univ. of Toyama　H. Ono，　	
	 	 Osaka Univ.　H. Kawabata，　Federal Univ. of Ouro Preto　F. B. Pena・M. H. Souza・A. A. Xavier・P. S. Assis	 ・・・	 554
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16:15-16:40
	Int.-15	 Experimental research on the dust emission of raw materials in a steel plant stockyard
	 	 Baoshan Iron & Steel Co., Ltd　○H. Li，　Tongji Univ.　H. Yang，　	
	 	 Baoshan Iron & Steel Co., Ltd　W. Wei・Y. Zhang	 	 ・・・	 556

16:40-17:05
	Int.-16	 Practices and analysis of gas dedusting for blast furnaces in Baosteel
	 	 Baoshan Iron & Steel Co., Ltd　○C. Wang・Y. Chen	 	 ・・・	 560

17:05-17:10
		  Closing Remark: T. Usui [Osaka Univ.]

Process Evaluation and Material Characterization
Monitoring and analysis methods for industrial processes
Session organizer：Y. Deguchi [Tokushima Univ.], S. Kashiwakura [Tohoku Univ.]

8:50-9:00
		  Opening Address: Y. Deguchi [Tokushima Univ.]
Chair: Y. Deguchi [Tokushima Univ.]

9:00-9:30
	Int.-17	 (Invited Lecture) Analysis of cluster formation reactions in laser-induced plasma for LIBS measurement
	 	 Kyoto Univ.　○T. Sakka	 	 ・・・	 564

9:30-10:00
	Int.-18	 (Invited Lecture) Quantification for laser-induced breakdown spectroscopy
	 	 Tsinghua Univ.　○Z. Wang	 	 ・・・	 565

10:00-10:30
	Int.-19	 (Invited Lecture) Improved LIBS detection ability for underwater measurement of solid samples
	 	 Xi'an Jiaotong Univ.　○Z. Wang	 	 ・・・	 566

10:40-11:10
	Int.-20	(Invited Lecture) Laser induced breakdown spectroscopy for fast quantitative analysis of elemental composition  

in manufacturing processes
	 	 Gwangju Institute of Science and Technology　○S. Jeong	 	 ・・・	 568

11:10-11:40
	Int.-21	(Invited Lecture) Combining LIBS and FTIR for the analysis of coal components
	 	 South China Univ. of Technology　○S. Yao	 	 ・・・	 571

11:40-12:00
	Int.-22	Perspectives for rare-earth recycling
	 	 Federal Fluminense Univ.　○M. De Campos，　UFF - Universidade Federal Fluminense　J. Castro	 	 ・・・	 573

12:00-12:20
	Int.-23	Determination of manganese in steels with a combination of laser-induced breakdown spectroscopy and  

partial-least-square regression
	 	 Tohoku Univ.　○S. Kashiwakura・K. Wagatsuma	 	 ・・・	 574

Chair: S. Kashiwakura [Tohoku Univ.]

13:10-13:40
	Int.-24	(Invited Lecture) Laser-induced breakdown spectroscopy in the aluminum industry
	 	 Chinese Academy of Sciences　○L. Sun	 	 ・・・	 576

13:40-14:10
	Int.-25	(Invited Lecture) Use of a generalized spectrum and machine learning in LIBS data treatment for  

quantitative elemental analysis of soils
	 	 Shanghai Jiao Tong Univ.　○J. Yu	 	 ・・・	 579

14:10-14:40
	Int.-26	(Invited Lecture) Study on high-precision analysis of steel and iron ore content in laser-induced  

breakdown spectroscopy
	 	 Huazhong Univ. of Science and Technology　○L. Guo	 	 ・・・	 580

14:50-15:20
	Int.-27	(Invited Lecture) Laser remote analysis for decommissioning of Fukushima Daiichi nuclear power station
	 	 Japan Atomic Energy Agency　○I. Wakaida・H. Ohba・K. Akaoka・M. Miyabe・M. Oba，　	
	 	 Institute for Molecular Science　T. Taira	 	 ・・・	 581
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15:20-15:40
	Int.-28	Fundamental aspects of fiber-optic long-pulse laser-induced breakdown spectroscopy in air
	 	 Univ. of Hyogo　○A. Matsumoto	 	 ・・・	 584

15:40-16:00
	Int.-29	Quantitative elemental measurement of steel samples using long and short DP-LIBS
	 	 Xi'an Jiaotong Univ.　○M. Cui，　Tokushima Univ.　Y. Deguchi・Y. Fujita・S. Tanaka，　	
	 	 Xi'an Jiaotong Univ.　Z. Wang，　National Twaiwan Univ. of Science and Technology　F. Shiou	 	 ・・・	 587

16:00-16:20
	Int.-30	LIBS applications to steel and iron making processes
	 	 Tokushima Univ.　○Y. Deguchi・M. Cui・Y. Fujita・S. Tanaka，　Xi'an Jiaotong Univ.　Z. Wang，　	
	 	 National Twaiwan Univ. of Science and Technology　F. Shiou	 	 ・・・	 588

16:20-16:30
		  Closing Address: Y. Deguchi [Tokushima Univ.]
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High Temperature Processes
Lecture No.
Plenary Session	 Title	 Speaker	 Page

Thermodynamics
	 1	 Measurement of deoxidation equilibria and Al2O3/MnAl2O4 doubly-saturated composition for  

Fe-Mn-Al melt at steelmaking temperature	 R. Nishigaki	 ・・・	 591
	 2	 Phase equilibrium between Fe-Cr-Mn-S alloy and FeS-CrS-MnS sulfide	 K. Takahashi	 ・・・	 592
	 3	 Solubility of oxygen in molten Ni-Cr alloy in equilibrium with Cr oxide in slag	 Y. Miyazaki	 ・・・	 593
	 4	 In-situ observation of Fe3C formation in the reduction of Fe2O3 by CO2-CO using high temperature XRD	 Y. Sasaki	 ・・・	 594

Transport phenomena
	 5	 Morphology changes during the reduction of Na2O-doped Fe2O3 compacts	 W. Pan	 ・・・	 595
	 6	 Simulation of gas-liquid surface behavior with particle injection into a water bath	 S. Sato	 ・・・	 596
	 7	 Effect of mechanical stirring power on behavior of injected gas in refining process	 K. Wang	 ・・・	 597
	 8	 Investigation of melt interface deformation in KR method by a water model experiment and  

large-scale simulation	 Y. Fang	 ・・・	 598

Solidification and structure control 1
	 9	 Influence of temperature gradient on γ phase coarsening after the massive-like transformation  

in 0.18mass%C steel	 T. Hashimoto	 ・・・	 599
	 10	 Influence of Ti addition on volume shrinkage rate during the masive-like transformation  

in 0.18C steel	 N. Sei	 ・・・	 600
	 11	 Volume change and crystallographic orientation relationship of δ/γ during the massive-like  

transformation in Fe-18Cr-11Ni alloy	 K. Ichida	 ・・・	 601

Solidification and structure control 2
	 12	 Permeability normal to columnar dendrites by phase-field and lattice Boltzmann methods	 T. Takaki	 ・・・	 602
	 13	 (ISIJ Research Promotion Grant) Simulations of cooling curve obtained from unidirectional casting  

experiment by solidification analysis coupled with estimation of heat transfer coefficient  
based on particle filter	 Y. Natsume	 ・・・	 603

	 14	 Estimation of solid/liquid interfacial energy during solidification of metals based on data assimilation	 Y. Oka	 ・・・	 604
	 15	 (ISIJ Research Promotion Grant) Acceleration of macrosegregation simulation based on  

lattice-Boltzmann method and its application to continuous casting process	 M. Ohno	 ・・・	 605

Continuous casting and solidification
	 16	 Experimental verification of mold flux entrainment	 K. Mishima	 ・・・	 606
	 17	 Effect of in-mold electromagnetic stirring frequency on pin holes at slab surface	 T. Ishikawa	 ・・・	 607
	 18	 Influence of bloom cooling on crack formation of high carbon and manganese steel	 T. Hirosumi	 ・・・	 608

Coal and coke
	 19	 Application of petrographic analysis for imported cokes in CSC	 Y. Chen	 ・・・	 609
	 20	 A novel approach to quantify the effect of oxidized high fluidity coal on Coke Strength  

after Reaction (CSR)	 K. Ko	 ・・・	 610
	 21	 The method of coal loading in coke oven for dry coking coal by telescopic pipe	 S. Zhang	 ・・・	 611
	 22	 Influence of caking additives on pore formation of coke (Evaluation of the coke pore formation-4)	 H. Hayashizaki	 ・・・	 612
	 23	 Influence of non-coking domain in coke cake on pushing force passing wall projection.	 S. Aizawa	 ・・・	 613

Young engineer session of coke-making 1
	 24	 Upgrading effect on coal by adding aromatic amines	 H. Otsuka	 ・・・	 614
	 25	 Promotion of waste plastic recycling in Wakayama coke oven	 Y. Asahi	 ・・・	 615
	 26	 Effect of gas condition from tuyeres on temperature conditions in Ferro-coke furnace	 M. Nagayama	 ・・・	 616

Young engineer session of coke-making 2
	 27	 The optimum design in burner of Coke oven heating up	 M. Fuse	 ・・・	 617
	 28	 Development of deposit carbon control technique in coking chamber	 T. Edano	 ・・・	 618
	 29	 Combustion of COG in deteriorate coke oven	 K. Handa	 ・・・	 619
	 30	 Performance reporting of Muroran No.5 west coke oven before refresh	 Y. Nakasugi	 ・・・	 620
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Converter
	 31	 Discussion on limestone slagging method making low phosphorus steel and gasification  

dephosphorization	 H. Li	 ・・・	 621
	 32	 Reduction behavior of FeO from molten CaO-SiO2-FeO slag by carbon dissolved in molten steel	 X. Gao	 ・・・	 622
	 33	 Effect of interference behavior of multiple jets from top-blown lance on post combustion	 A. Kaizawa	 ・・・	 623

Physico-chemical properties, reactions, and transport of multiphase interfaces in matrix of  
high temperature melts related to refining processes 1
	 34	 How to control physical properties for enhance flow in packed bed of coke	 S. Ueda	 ・・・	 624
	 35	 Influence of CaO powder top blow timing on hot metal dephosphorization behavior	 T. Tamura	 ・・・	 625
	 36	 Reduction in CaF2 consumption in LF refining process	 T. Ideguchi	 ・・・	 626
	 37	 Mechanism of colour change and evaluation of apparent thermal conductivity of iron particle  

dispersed mould fluxes produced by reduction with silicon	 R. Endo	 ・・・	 627
	 38	 Influence of oxidation state of iron ions on viscosity of supercooled liquids composed of silicate	 S. Sukenaga	 ・・・	 628

Physico-chemical properties, reactions, and transport of multiphase interfaces in matrix of  
high temperature melts related to refining processes 2
	 39	 Thermophysical property measurements of high temperature oxide melts using an electrostatic  

levitation furnace onboard the International Space Station	 T. Ishikawa	 ・・・	 629
	 40	 Change in surface property of molten solder by oxidization	 K. Katoh	 ・・・	 630
	 41	 Measurement for thermal conductivity of liquid Fe-Ni alloys using EML with static magnetic field	 M. Watanabe	 ・・・	 631
	 42	 Surface tension of molten zircaloy 2 and 4 measured by the electromagnetic levitation technique	 T. Suzuki	 ・・・	 632
	 43	 Molecular dynamics study of C atoms at the vicinity of free surface of Si-C melt	 T. Narumi	 ・・・	 633

Physico-chemical properties, reactions, and transport of multiphase interfaces in matrix of  
high temperature melts related to refining processes 3
	 44	 Numerical simulation of solid-liquid two-phase flow induced by rotating cylinder.	 Y. Higuchi	 ・・・	 634
	 45	 Characteristics of aqueous suspension under alternating electric field	 Y. Takao	 ・・・	 635
	 46	 The viscosity and structure of (1-x)CaO-xBaO-SiO2-MgO-Al2O3 slags	 Z. Wang	 ・・・	 636
	 47	 Attempt on structural analysis of aluminosilicate melts by measuring impedance	 Y. Harada	 ・・・	 637
	 48	 Composition dependence of the viscosity of molten SiO2-Na2O-NaF	 M. Yamada	 ・・・	 638

Novel processing
	 49	 Microstructural change of metal thin films by microwave heating	 N. Yoshikawa	 ・・・	 639
	 50	 An experimental study of instability of a spherical particle flocculation arising from  

low-frequency-band ultrasound irradiation in water	 H. Muramatsu	 ・・・	 640
	 51	 Influence of powder comact porosity on formation of crack-like voids near growth front of  

Ni-Al alloy microchannel lining layer	 R. Yamane	 ・・・	 641

Introduction of research topics in novel processing forum
	 52	 Introduction to the study group of containerless materials processing -Synthesis of CoFe2O4/BaTiO3  

multiferroic materials-	 J. Fukushima	 ・・・	 642
	 53	 Improvement of wettability by ultrasonic vibration	 Y. Tanaka	 ・・・	 643
	 54	 Development of microwave well absorber of SiC by their fiber shape	 K. Kashimura	 ・・・	 644
	 55	 The influence of emissivity of two CuFe2O4 ferrite structures on near and middle infrared radiation	 J. Zhang	 ・・・	 645
	 56	 Effect of adding yttrium on the inclusion modification and impact toughness of E36 shipbuilding steel	 X. Xi	 ・・・	 646

Application of direct observation method to novel processings
	 57	 Spatial distribution of chemical reaction induced by ultrasound and its time dependence under fluid  

flow suppression condition	 N. Asaba	 ・・・	 647
	 58	 Change in droplet shape due to ultrasonic vibration	 K. Okumura	 ・・・	 648
	 59	 In-situ analysis of CO2 recycling process by two step cycle using microwave-reduced magnetite	 J. Fukushima	 ・・・	 649
	 60	 Temperature distribution and flow in non-metallic molten liquid under electromagnetic induction	 K. Watanabe	 ・・・	 650
	 61	 Graded separation of  phosphrus enriched phase in steelmaking slag using magnetization force	 M. Nagano	 ・・・	 651
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Refractories
	 62	 Study of refractory after used for steel ladle at Hirohata Works	 T. Kamiko	 ・・・	 652
	 63	 Effect of physical properties of coarse aggregate on electrical pulse disintegration  

behavior of refractories	 H. Kubo	 ・・・	 653
	 64	 Productivity enhancement by improving tundish refractories at Wakayama works	 S. Matsui	 ・・・	 654

Blast furnace
	 65	 Simulation study on BF burden distribution with different sinter size	 J. Zhou	 ・・・	 655
	 66	 Effect of packed particle and blast on raceway generation in blast furnace (3rd report)	 A. Shinotake	 ・・・	 656
	 67	 Adaptive parameter tuning of gas channeling prediction system of blast furnace	 K. Kamo	 ・・・	 657

COURSE 50
	 68	 CO2 and H2O gasification characteristics of pulverized coal char at high temperature	 K. Kahara	 ・・・	 658
	 69	 Effect of the shape of adsorbent pellets on CO2-PSA process with 13X zeolite adsorbent  

(COURSE50 Development of CO2 capture technology by physical adsorption)	 N. Shigaki	 ・・・	 659
	 70	 Evaluation of By-product gas utilization in Steelworks using exergy	 S. Inoue	 ・・・	 660

Sintering 1
	 71	 Effect of thermal history and Al2O3 concentration on acicular SFCA formation with fine pores	 K. Morimoto	 ・・・	 661
	 72	 Effect of calciumferrite addition on coke combustion	 H. Yabe	 ・・・	 662
	 73	 Effect of inorganic material addition on coke combustion	 Y. Tobu	 ・・・	 663

Sintering 2
	 74	 Segregation study of carbon cored pellet in the sintering bed	 K. Iwase	 ・・・	 664
	 75	 900mm thick sintering in shougang jingtang	 Y. Pei	 ・・・	 665
	 76	 Development of two-stage combustion burner with high velocity at the ignition furnace of a sinter plant	 K. Iwata	 ・・・	 666

Fundamentals of reduction
	 77	 Reduction behavior of sintered ore having different minerals  in CO-CO2-H2 gas mixture.	 M. Hara	 ・・・	 667
	 78	 Effect of inhibitor gas on reduction degradation behavior of sinter	 J. Jeon	 ・・・	 668
	 79	 in-situ Evaluation method for reduction disintegration by using AE method -2-	 M. Mizutani	 ・・・	 669
	 80	 Increasing proportion of lump ores in blast furnace based on high temperature interaction	 Y. Lu	 ・・・	 670
	 81	 Analysis of reduction  behavior in iron ore particle by considering intraparticle gas diffusion	 S. Kubota	 ・・・	 671

New iron source
	 82	 Reduction behaviors of fine powder iron ores in fluidized bed	 K. Fujino	 ・・・	 672
	 83	 Preparation conditions of carbon-infiltrated nanoporous iron ore to improve reduction ratio of  

combustion synthesis ironmaking	 K. Abe	 ・・・	 673
	 84	 Carbothermic reduction of iron ore with multi-layer packed pellets in gas-fired furnace	 F. Lin	 ・・・	 674

Young engineer session of iron making
	 85	 Effect of reductive gas co-injection on combustion of pulverized coal	 K. Moriya	 ・・・	 675
	 86	 Increase of ore inclined angle by controlling bell opening conditions	 M. Yakeya	 ・・・	 676
	 87	 Effort on reducing coke rate at fukuyama works	 K. Kimiya	 ・・・	 677
	 88	 Improvement of coke crushing and sizing plant at Kimitsu No.1,2 sintering plant.	 Y. Otsuka	 ・・・	 678

Slag and dust treatment
	 89	 Condensation of rare earth elements in mineral phase of steelmaking slag during cooling	 H. Hikosaka	 ・・・	 679
	 90	 Influence of melting behavior on the selective reduction of phosphorus from steelmaking slag	 D. Shin	 ・・・	 680
	 91	 Dissolution behavior of MgO in BOF slag	 Y. Kato	 ・・・	 681
	 92	 Physico-chemical properties of ZnFe2O4-Fe3O4 spinel solid solutions in EAF dust	 M. Lumongsod	 ・・・	 682

Elution from slag 1
	 93	 Alkali elution behavior of primary crystalline phases of CaO-SiO2-FeOx-MgO-Al2O3 system	 Z. Zhu	 ・・・	 683
	 94	 Separation and recovery of P from modified steelmaking slag with high P2O5 content via selective  

leaching and precipitation	 C. Du	 ・・・	 684
	 95	 Effect of silicate structure of calcium-silicate based mineral phases on the elution behavior of  

calcium into water	 F. Ruan	 ・・・	 685
	 96	 Effect of cooling conditions on elution characteristics of CaO-SiO2-MgO-FetO-P2O5 slag	 K. Nagata	 ・・・	 686
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Elution from slag 2
	 97	 (ISIJ Research Promotion Grant) Recycling of phosphorus from steel making slag with microalgae	 Y. Hoshikawa	 ・・・	 687
	 98	 Fertilizer effect of high phosphate content slag	 M. Sakamoto	 ・・・	 688
	 99	 Formation mechanism of hexavalent chromium in steelmaking slag	 K. Ijima	 ・・・	 689

Environmental, Energy and Social Engineering
Lecture No.
Plenary Session	 Title	 Speaker	 Page

Slag
	 100	 Phase equilibria of calcium-phosphate-silicate in low basicity slag at elevated temperature	 Y. Uchida	 ・・・	 690
	 101	 Effect of crystallization on alkali elution from steelmaking slag	 S. Tauchi	 ・・・	 691
	 102	 Long-term alkali elution behavior from steelmaking slag into seawater by an open channel vessel	 Y. Matsuda	 ・・・	 692

Cultural heritage
	 103	 Thermodynamics on the innovation of ironmaking from copper smelting in the Early Iron Age	 K. Nagata	 ・・・	 693
	 104	 Tests of ironmaking processes in Yayoi era	 K. Nishimura	 ・・・	 694
	 105	 A preliminary study on the distribution of iron products in the Edo period ~From ruins and  

its guide book for shopping in the EDO CITY~	 K. Mizumoto	 ・・・	 695
	 106	 Similarity of kera generated in iron sand smelting furnace with salamander in blast furnace	 Y. Matsui	 ・・・	 696

Instrumentation, Control and System Engineering
Lecture No.
Plenary Session	 Title	 Speaker	 Page

System
	 107	 An optimization for ore blending schedules using mathematical programming methods	 A. Kumano	 ・・・	 697
	 108	 Developing the seasonal proper stock model for the raw materials	 K. Kawakami	 ・・・	 698
	 109	 Properties-to-microstructure inverse analysis of steels by a machine learning approach	 Z. Wang	 ・・・	 699
	 110	 Fundamental study of estimation method for dustproof effect	 R. Hayashi	 ・・・	 700

Instrumentation
	 111	 Porosity measurement of sintered ore based on surface shape measurement	 T. Kinoshita	 ・・・	 701
	 112	 The emissivity-free principal spectral component analytic thermometer for stainless cold  

annealing and pickling line	 M. Kenmochi	 ・・・	 702
	 113	 Pipe inside imaging using light field camera and cone prism	 Y. Konno	 ・・・	 703
	 114	 Estimation method of defect depth with AI assisted guided wave inspection	 H. Nishino	 ・・・	 704
	 115	 Development of automated spark test for steel identification using deep learning	 K. Ozaki	 ・・・	 705

Control
	 116	 Abnormality detection of shaft pressure variations in the blast furnace using Q statistic	 H. Shimamoto	 ・・・	 706
	 117	 Data assimilation for heat transfer and solidification process in secondary cooling of  

contiuous casting	 H. Kitada	 ・・・	 707
	 118	 Consideration on hot strip rolling anomaly detection by sparse representational data classification	 M. Suganuma	 ・・・	 708
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Processing for Quality Products
Lecture No.
Plenary Session	 Title	 Speaker	 Page

Cutting edge of research for weld metal 1
	 119	 Three-dimensional numerical simulation of weld pool convection during submerged arc welding  

with high welding current by coupled computational method of incompressible SPH method and  
discrete element method	 H. Komen	 ・・・	 709

	 120	 Applying laser-arc hybrid welding for old steel structural retrofit work	 D. Abe	 ・・・	 710
	 121	 Control of IMC thickness in Al/Steel dissimilar joining by using plasma MIG welding process	 S. Mamat	 ・・・	 711
	 122	 Relationship between solidification morphology and segregation behavior in weld metal of  

carbon steels	 K. Kadoi	 ・・・	 712

Cutting edge of research for weld metal 2
	 123	 Effect of S and Si on inclusions as nucleation sites of intragranular ferrite in electron beam welded  

metals of low carbon steel	 R. Homma	 ・・・	 713
	 124	 Effect of alloyed elements and welding thermal cycles on hot crack susceptibility in multi-pass  

welds of reduced activation ferritic/martensitic steel F82H	 H. Mori	 ・・・	 714
	 125	 Weld solidification cracking susceptibility of grain boundary engineered austenitic stainless steel	 S. Tokita	 ・・・	 715
	 126	 Effect of Mn on acicular ferrite formation of SAW weld metal	 N. Fujiyama	 ・・・	 716
	 127	 Numerical simulation of fracture toughness testing process considering residual stress distribution  

in thick multipass welds	 Y. Mikami	 ・・・	 717

Control technology for free cutting-12
	 128	 Effect of carbon content on machinability of steel in gear cutting	 T. Aiso	 ・・・	 718
	 129	 Effect of additive elements on machinability of Fe-Mn steel.	 S. Emura	 ・・・	 719
	 130	 (Invited Lecture) Monitoring of processing phenomenon of rotating tool with a wireless  

multifunctional holder system	 R. Matsuda	 ・・・	 720
	 131	 Development of novel cutting tools with textured surfaces	 T. Sugihara	 ・・・	 721
	 132	 (ISIJ Research Promotion Grant) Development of nano crystallite TiN-Al2O3 based cermet  

tool material	 H. Asami	 ・・・	 722

Modeling of various phenomena in metal forming and its application 1
	 133	 Simulation of snaking and buckling in hot sheet rolling	 K. Komori	 ・・・	 723
	 134	 Analytical method to investigate lateral walking behavior of strip at entry of tandem cold mill	 S. Yanagi	 ・・・	 724
	 135	 Elastic-plastic FEM analysis of tension leveling for flatness defects	 H. Wang	 ・・・	 725
	 136	 Effect of uneven thickness on cold-rolled strip shape	 T. Akashi	 ・・・	 726

Modeling of various phenomena in metal forming and its application 2
	 137	 Development of flatness control system for sendzimir mill	 T. Nii	 ・・・	 727
	 138	 Research on thermal profile of work roll during strip hot rolling	 G. Zhang	 ・・・	 728
	 139	 Multiscale analysis of center porosity deformation behavior using the zooming method	 Y. Morikawa	 ・・・	 729

The technical session by young engineers of hot rolling 1
	 140	 Measures for reducing the specific fuel consumption	 A. Yamamoto	 ・・・	 730
	 141	 Improvement of width deviation in hot strip (Application of feedforward automatic width control)	 S. Koga	 ・・・	 731
	 142	 Improvement of stability of operation in the view of machine accuracy	 T. Akazawa	 ・・・	 732
	 143	 Improvement of edge shape in hot rolled coil winding process	 Y. Mori	 ・・・	 733

The technical session by young engineers of hot rolling 2
	 144	 Development of coiling temperature control for hot strip mills	 Y. Takeuchi	 ・・・	 734
	 145	 Reduced defects of coiling temperature	 S. Harada	 ・・・	 735
	 146	 To improve the quality of appearance in striped steel plate	 S. Nakano	 ・・・	 736

Cooling and tribology
	 147	 Cooling properties of three upward water jets impinging on moving hot solid	 K. Nagata	 ・・・	 737
	 148	 Cooling characteristics of aqueous polymer solution droplets impinging on a heated metal foil	 R. Chinzaka	 ・・・	 738
	 149	 Temperature dependence of thermal diffusivity of FeO scale measured by electrical-optical hybrid  

pulse-heating method	 Y. Yang	 ・・・	 739
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	 150	 Experiment of high tensile steel forming in boundary lubrication condition under  
considering CCSC-model	 K. Kubota	 ・・・	 740

	 151	 Effect of crystal orientation and grain size on lubricant film in metallic materials	 M. Iwasaki	 ・・・	 741

Deformation and forming
	 152	 Effect of stress triaxiality on the ductile fracture criterion	 A. Shiga	 ・・・	 742
	 153	 Shrinkage void closure in S10C during hot rolling	 N. Ueshima	 ・・・	 743
	 154	 Effect of side relief at fin-pass rolls on ERW pipe mill	 D. Fujimoto	 ・・・	 744

Coating fabrication
	 155	 Influence of laser irradiation condition on characteristics of maraging steel fabricated by SLM	 R. Nishida	 ・・・	 745
	 156	 Surface modification of SCM435 by new technology using high speed jet in water under  

ultrasonic irradiation	 S. Arakawa	 ・・・	 746
	 157	 Influence on the surface of SCM 435 on processing time of multifunction cavitation technology	 H. Kotao	 ・・・	 747

Microstructure and Properties of Materials
Lecture No.
Plenary Session	 Title	 Speaker	 Page

Modeling and simulation
	 158	 Evaluation of many-body interaction between N and substituted elements in α-Fe from  

first-principles calculations	 T. Uesugi	 ・・・	 748
	 159	 (ISIJ Research Promotion Grant) Study on stability of i-s clustering in BCC-Fe based on  

first-principles calculations	 M. Enoki	 ・・・	 749
	 160	 Effect of anisotropy in grain-boundary energy on the abnormal grain growth due to the dissolution  

of second-phase particles	 Y. Suwa	 ・・・	 750
	 161	 Phase-field simulation of abnormal grain growth during high-temperature carburization in  

Nb-added steel	 T. Kinoshita	 ・・・	 751

Phase diagram
	 162	 Carbon enrichment in austenite with bainite transformation in low alloy steel	 S. Tanaka	 ・・・	 752
	 163	 Calculation of grain boundary segregation in steels by CALPHAD method	 I. Ohnuma	 ・・・	 753
	 164	 Diversity and phase equilibria in highly-ordered η-Fe2Al5 derivative phases	 K. Niitsu	 ・・・	 754
	 165	 The free energy of pseudobrookite	 N. Kumagai	 ・・・	 755

Machine structural steel
	 166	 Effect of AlN particle size on abnormal grain growth during carburization	 N. Kamiya	 ・・・	 756
	 167	 Effect of Boron on impact fatigue properties of carburized steel	 Y. Tateyama	 ・・・	 757
	 168	 (ISIJ Research Promotion Grant) Formation of pearlite structure in low-carbon steel modified  

by iron-powder carburizing	 Y. Morizono	 ・・・	 758
	 169	 Analysis of fe-carbide in steel by Small-angle X-ray scattering	 M. Imura	 ・・・	 759
	 170	 Quantitative analysis of interphase precipitation in medium carbon steels by small-angle  

X-ray scattering	 Y. Masuda	 ・・・	 760

Diffusional transformation 1
	 171	 Effect of carbon content in untransformed austenite on cementite morphology in pearlite	 T. Yasuda	 ・・・	 761
	 172	 Divorced eutectoid transformation in Fe-1C and Fe-1C-1.5Mn alloys	 G. Zhang	 ・・・	 762
	 173	 Pearlite transformation of austenite from austenite-ferrite intermediate temperature	 H. Hasegawa	 ・・・	 763
	 174	 Dynamic accommodation of internal stress on pearlitic transformation	 Y. Amemiya	 ・・・	 764

Diffusional transformation 2
	 175	 Phase-field simulation of pearlite transformation with considering transformation strain	 H. Tachi	 ・・・	 765
	 176	 3D analysis of degenerate pearlite in eutectoid steel	 Y. Nakamura	 ・・・	 766
	 177	 The interfacial structure associated with ledges and dislocations on cementite plate  

in the Fe-13Mn-1.3C alloy	 W. Xu	 ・・・	 767
	 178	 In-situ observation on the interfacial migration and surface relief effect of cementite plate  

in the Fe-13Mn-1.3C alloy	 W. Xu	 ・・・	 768
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γ-α transformation
	 179	 Effect of initial structure on reversion behavior in pearlite	 Y. Fujiwara	 ・・・	 769
	 180	 Microstructure evolution during thermomechanical processing in medium Mn steel	 F. Hou	 ・・・	 770
	 181	 (ISIJ Research Promotion Grant) Development of in-situ neutron diffraction measurement  

system to observe dynamic microstructural transitions	 Y. Onuki	 ・・・	 771

Reversed transformation and eutectic transformation
	 182	 Kinetic analysis for austenitization with cementite dissolution in binary Fe-C alloys	 T. Nishibata	 ・・・	 772
	 183	 In-situ SEM/EBSD observation of austenite formation behavior during reverse transformation  

in 0.03C-9Ni steels	 N. Ooura	 ・・・	 773
	 184	 Effect of eutectic phase formation on weld solidification cracking susceptibility of austenitic  

stainless steels	 K. Kadoi	 ・・・	 774

Recrystallization and grain growth
	 185	 Change in recrystallization behavior by Ti carbide in low carbon high strength cold-rolled steel sheets	 H. Minami	 ・・・	 775
	 186	 Effects of heat treatment conditions on abnormal grain growth in Nb-added  case hardening steel	 K. Takano	 ・・・	 776
	 187	 Abnormal grain growth beyond a bonding boundary of steels with different particles dispersion	 D. Imajo	 ・・・	 777
	 188	 Formation of coarse microstructure after hot forging with small deformation in case hardening steel	 T. Miyazaki	 ・・・	 778

Toughness
	 189	 Effects of Mn on the brittle-to-ductile transition in low-carbon steels	 H. Imayama	 ・・・	 779
	 190	 Relationship between toughness and microstructure in Cu-containing low alloy steel with  

intermediate transformation microstructure	 Y. Honma	 ・・・	 780
	 191	 Re-clarification of micromechanism on brittle fracture initiation condition of TMCP steel	 A. Kitade	 ・・・	 781

Fatigue 1
	 192	 Cyclic stress-strain characteristics for low carbon steel with simulated HAZ heat treatments	 H. Nishikawa	 ・・・	 782
	 193	 (ISIJ Research Promotion Grant) Fatigue strength evaluation for bead-on-plate welding based on  

dissipated energy measurement	 D. Shiozawa	 ・・・	 783
	 194	 Formation mechanisms of dislocation walls during cyclic deformation in an Fe-3mass%Si alloy	 H. Shuto	 ・・・	 784

Fatigue 2
	 195	 Predictions of gigacycle fatigue strength of high-strength steels	 Y. Furuya	 ・・・	 785
	 196	 Competition between fatigue crack growth and wear under rolling-sliding contact conditions	 M. Akama	 ・・・	 786
	 197	 Low- and high-cycle fatigue properties of SUS329J3L duplex stainless steel	 H. Hirukawa	 ・・・	 787

Hydrogen embrittlement 1
	 198	 Behavior of hydrogen in a SUS430J1L steel	 T. Okazaki	 ・・・	 788
	 199	 Observation of the fracture process in electrolytically hydrogen-charged duplex stainless steel	 A. Yousefi	 ・・・	 789
	 200	 Effect of hydrogen and carbon content on mechanical properties of high strength Fe-Ni-Al-C alloy	 G. Amou	 ・・・	 790

Hydrogen embrittlement 2
	 201	 Relationship between distribution of Cu precipitates and hydrogen embrittlement susceptibility of  

precipitation hardening stainless steel SUS630	 Y. Hayashi	 ・・・	 791
	 202	 Hydrogen-induced failure of iron-based superalloy A286	 O. Takakuwa	 ・・・	 792
	 203	 (ISIJ Research Promotion Grant) Crystallographic feature of hydrogen-induced flat facet  

in type 304 stainless steel	 S. Ueki	 ・・・	 793
	 204	 Evaluation on hydrogen cracking of duplex stainless steel and its weld metal	 K. Matsumoto	 ・・・	 794

Hydrogen embrittlement 3
	 205	 Elastoplastic deformation behavior of textured high strength steel after hydrogen charging studied  

by neutron diffraction	 P. Xu	 ・・・	 795
	 206	 Defects dominating hydrogen embrittlement in SUS304 by positron annihilation spectroscopy	 M. Fujinami	 ・・・	 796
	 207	 Defect formation behavior in austenitic stainless steels under hydrogen environment	 K. Sugita	 ・・・	 797

Hydrogen embrittlement 4
	 208	 Retained austenite content dependence of trapping states of hydrogen in α/γ high carbon  

dual phase steels	 D. Sekine	 ・・・	 798
	 209	 Study on the influence of hydrogen charging on thermal desorption profiles of α/γ dual phase  

steels using numerical simulation	 K. Ebihara	 ・・・	 799



Program of the 176th ISIJ Meeting (September 19-21, 2018)

	 210	 Comparison of hydrogen states present in vicinity of fracture surface obtained by different  
methods of evaluating hydrogen embrittlement of multi-phase high strength steels	 D. Asari	 ・・・	 800

	 211	 States of hydrogen near fracture surface of cold-drawn pearlitic steel fractured under elastic  
and plastic region in the presence of hydrogen	 K. Nishiyama	 ・・・	 801

Hydrogen embrittlement 5
	 212	 Hydrogen trapping behavior and hydrogen embrittlement susceptibility of undissolved  

and precipitated VC in V-bearing high strength steel	 K. Hokazono	 ・・・	 802
	 213	 Main factor of hardening on tempered martensitic steel by hydrogen charging	 H. Kamei	 ・・・	 803
	 214	 Local characterization near hydrogen-related fracture surface of tempered martensitic steel	 T. Chiba	 ・・・	 804
	 215	 Effects of hydrogen charging during plastic deformation on elongation for steel sheet consisting of  

ferrite single-phase and nanometer-sized precipitate	 R. Han	 ・・・	 805

Austenitic heat resistant steel 1
	 216	 Creep rupture strength assessment of KA-SUS304J1HTB based on the d-electron concept	 K. Kubushiro	 ・・・	 806
	 217	 Relationship between σ phase precipitates and creep rupture strength of boiler tube SUS347HTB	 H. Hayakawa	 ・・・	 807
	 218	 Weldability of KA-SUS321J2HTB and creep strength of weld joint	 K. Yamada	 ・・・	 808
	 219	 Effect of impurity elements on creep ductility of low C austenitic steels	 N. Okano	 ・・・	 809

Austenitic heat resistant steel 2

	 220	 The material property equations for 316FR steel at extremely high temperature	 T. Okuda	 ・・・	 810
	 221	 Experimental and computational study on grain interior and grain boundary precipitation  

in Fe-Cr-Ni-Nb austenitic heat-resistant steels	 K. Kikuchi	 ・・・	 811
	 222	 Grain boundary engineering for austenitic stainless steel to achieve enhanced creep resistance	 N. Ikeda	 ・・・	 812
	 223	 Microstructure development in cold worked 47Ni-23Cr-23Fe-7W alloy during the creep	 Y. Shioda	 ・・・	 813

Heat resistant alloy
	 224	 Flow stress modeling of TMW alloy with incoherent γ' prime in hot forging condition	 Y. Mori	 ・・・	 814
	 225	 Formation process of Ni2(Cr, Mo) phase in Ni-Cr-Mo ternary system	 R. Nagashima	 ・・・	 815
	 226	 Phase-field simulation of discontinuous coarsening associated with grain boundary migration  

in nickel-based alloys	 Y. Tsukada	 ・・・	 816
	 227	 Prediction for precipitation sequences of nickel alloys with energy method	 Y. Toda	 ・・・	 817
	 228	 Effect of solution temperature on creep properties of Co-29Cr-10Ni-7.5W-0.01B alloy	 D. Saito	 ・・・	 818

Ferritic heat resistant steel 1
	 229	 Stability of M23C6 precipitates in boron-added 9Cr ferritic steel	 T. Matsunaga	 ・・・	 819
	 230	 Microstructures and creep properties in heat-affected-zone of 9Cr-3W-3Co-Nd-B heat-resistant steel	 T. Hamaguchi	 ・・・	 820
	 231	 Effect of W-Mo balance on long-term creep strength and rupture ductility of 9Cr steel	 F. Abe	 ・・・	 821
	 232	 Microstructure stability of 9-12Cr heat resistant steels fabricated by electron beam melting	 T. Lee	 ・・・	 822
	 233	 Effect of magnetism on thermal expansion of Fe-Co-Cr Ferritic Alloys	 H. Fukunishi	 ・・・	 823

Strength and deformation behavior 1
	 234	 Dislocation characterization by Direct fitting / modified Williamson-Hall method	 S. Takaki	 ・・・	 824
	 235	 Evaluation of dislocation density and work hardening behavior in austenitic steel  

by direct fitting method	 T. Masumura	 ・・・	 825
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	 238	 Measurement of deformation behavior of pure titanium sheet under biaxial stresses for large strain	 C. Nagano	 ・・・	 828
	 239	 Heterogeneous deformation behavior in austenitic stainless steel studied by DIC	 H. Yamada	 ・・・	 829
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	 243	 The effects of Cr on ferritic-bainitic steels	 M. Tsai	 ・・・	 833
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	 244	 Effect of martensite distribution on deformation behaviors in dual-phase steel	 R. Matsubayashi	・・・	 834
	 245	 Tensile properties and strain partitioning in duplex stainless steel at cryogenic temperatures	 N. Koga	 ・・・	 835

Strength and deformation behavior 4
	 246	 Effect of prior structure to intercritical annealing on rapid formation of ultrafine ferrite+austenite  

structure and mechanical properties in 0.1%C-2%Si-5%Mn steels	 T. Adachi	 ・・・	 836
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Surface technology 2
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Hydrogen embrittlement 6
	 281	 The mechanism of intergranular fracture in fatigue crack propagation process of a BCC iron  

in gaseous hydrogen environment	 Y. Ogawa	 ・・・	 871
	 282	 Crystallographic analysis of fracture surface at hydrogen-related crack initiation of  

X80 pipeline steel	 T. Homma	 ・・・	 872
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Analytical and sample pretreatment techniques for on-site/on-line analysis
	 299	 X-ray emission and discharge behavior of stacked pyroelectric crystal	 T. Yamamoto	 ・・・	 889
	 300	 Analayzers for on-line and on-site analysis of nonmetallic inclusions in steel	 S. Imashuku	 ・・・	 890
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Program of the 176th ISIJ Meeting (September 19-21, 2018)

Crystal structure analysis
	 308	 Measurements of dislocation density in IF steel using TEM	 T. Ueyama	 ・・・	 898
	 309	 Refinement of crystal structure of highly ordered Fe2Al5-derivative phase	 R. Sakai	 ・・・	 899
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	 316	 Measurement the oil film weight on steel by ATR-FT-IR	 S. Shigei	 ・・・	 906
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ISIJ and JIM Joint Sessions
Lecture No.
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Titanium and its alloys 1
	 J1	 Investigation of internal fatigue crack generation in Ti-5Al-2.5Sn ELI alloy at  

cryogenic temperatures	 A. Nakamura	 ・・・	 908
	 J2	 Development of deformation microstructures during cold rolling in Al containing titanium alloy	 G. Tsukamoto	 ・・・	 909
	 J3	 Creep mechanism of Ti-Al-Nb-Zr alloy	 K. Shimagami	 ・・・	 910
	 J4	 True stress-strain curves up to large strain by image analysis tensile test at elevated  

temperature in Ti-17 alloy	 A. Ito	 ・・・	 911
	 J5	 Effects of strain on microstructure evolution during solution treatment and aging  

in the hot deformed Ti-17 alloy	 E. Chandiran	 ・・・	 912
	 J6	 Effect of the addition of oxygen and carbon on temperature deformation properties of Ti-17	 R. Kishimoto	 ・・・	 913

Titanium and its alloys 2
	 J7	 Microstructure and mechanical properties of Ti-17 subjected to forging at various temperatures  

followed by solution and aging treatments	 M. Niinomi	 ・・・	 914
	 J8	 Formation and the effect of grain boundary α phase on elongation	 Y. Yamabe-Mitarai	・・・	 915
	 J9	 Microstructure and mechanical properties of the forged Ti-17 alloy for aircraft engine component  

produced by 1500t-forging-simulater	 K. Miyoshi	 ・・・	 916
	 J10	 Prediction of microstructural evolution and mechanical property of the forged Ti-17 alloy  

for aircraft engine component	 H. Matsumoto	 ・・・	 917

Titanium and its alloys 3
	 J11	 Effect of microstructure of surface layer in steel vessel used for sponge titanium manufacturing  

on Fe elution	 M. Watanabe	 ・・・	 918
	 J12	 Challenge for electroplating of titanium in molten salt at medium temperature	 K. Kumamoto	 ・・・	 919
	 J13	 Manufacturing of high quality titanium thin foil with electrodeposition route	 D. Suzuki	 ・・・	 920
	 J14	 Investigation on the microstructure and mechanical properties of Ti-1.0 Fe alloy with equiaxed  

α+β microstructures	 Y. Chong	 ・・・	 921
	 J15	 Tensile deformation properties at room temperature and high temperature of the Ti-(Cu, Ni) alloys	 T. Yanase	 ・・・	 922
	 J16	 Mechanical properties and deformation mechanism of Ti-O alloy	 M. Morita	 ・・・	 923

Titanium and its alloys 4
	 J17	 Measurement of heat generation during the forging of Ti-6Al-4V and temperature prediction  

for a forging process	 T. Kitashima	 ・・・	 924
	 J18	 Effect of processing condition on fatigue properties of forged Ti-6Al-4V alloy.	 S. Emura	 ・・・	 925
	 J19	 The effect of anisotropic texture on the dwell fatigue properties of Ti-6Al-4V forged bar	 K. Mori	 ・・・	 926
	 J20	 High-cycle fatigue and very high-cycle fatigue of minor boron (B)-modified Ti-6Al-4V alloy	 M. Hagiwara	 ・・・	 927

Titanium and its alloys 5
	 J21	 Quantitative evaluation of β→α transformation in Ti-6Al-4V alloy by time-resolved  

X-ray CT(4D-CT)	 M. Fujimoto	 ・・・	 928
	 J22	 Dependency of vanadium content on strain-gradient and GN dislocation accumulation  

in the α-β interface of two-phase titanium alloy	 Y. Kawano	 ・・・	 929
	 J23	 Effects of the irradiation conditions on the microstructure formation of Ti-6Al-4V  

by selective laser melting	 M. Kusano	 ・・・	 930
	 J24	 Evaluation of microstructure and mechanical properties of Ti-6Al-4V alloy fabricated  

by selective laser melting	 S. Miyazaki	 ・・・	 931

Titanium and its alloys 6
	 J25	 Influence of alloying elements on age-hardening behavior of sintered Ti-5Fe-5Zr alloy	 T. Honma	 ・・・	 932
	 J26	 Precipitation behaviour of alpha-particles in a Ti-15-3 alloy speculated due to different aging methods	 E. Sukedai	 ・・・	 933
	 J27	 Temperature range of martensitic transformation induced by tempering of Ti-10Mo-7Al alloy	 Y. Takemoto	 ・・・	 934
	 J28	 Effect of temperature on quenched martensite structure and material properties of Ti-18Nb-xAl alloys	 Y. Mantani	 ・・・	 935
	 J29	 Ultrafine grained metastable β-Ti alloy with high yield strength and ductility	 B. Zhang	 ・・・	 936
	 J30	 Influence of surface hardening treatment on wear resistance and fatigue strength of titanium alloy	 A. Kitamaru	 ・・・	 937
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Ultrafine grained materials -fundamental aspects for ultrafine grained structures- 1
	 J31	 Fabrication of nano-scale multi-layered Ni/Ni-W alloy and mechanical properties	 T. Awane	 ・・・	 938
	 J32	 Dynamic observation of dislocation nucleation at the grain boundary in ultrafine-grained  

interstitial-free steel	 H. Li	 ・・・	 939
	 J33	 In-situ neutron diffraction study on tensile deformation behaviors of UFG Fe-24Ni-6Al-0.4C  

alloy containing B2 intermetallic compounds	 S. Gao	 ・・・	 940

Ultrafine grained materials -fundamental aspects for ultrafine grained structures- 2
	 J34	 Improvement of strength and toughness in harmonic structure designed Fe-0.3C steel  

by heat treatment	 K. Ameyama	 ・・・	 941
	 J35	 Preferential recrystallization of pure Ti designed harmonic structure compacts via  

thermo-mechanical processing	 M. Miyakoshi	 ・・・	 942

Materials science of martensitic and bainitic transformations and its applications 1
	 J36	 Atom probe analysis of carbon distribution in low and medium carbon as-quenched martensite	 N. Maruyama	 ・・・	 943
	 J37	 Tetragonality and solute carbon in low and medium carbon as-quenched martensite	 N. Maruyama	 ・・・	 944
	 J38	 First-principles calculation of total energy change with various distribution of carbon atoms  

in Fe-C systems	 H. Ohtsuka	 ・・・	 945
	 J39	 Measurement of carbon content in Japanese swords by using EBSD	 H. Pham	 ・・・	 946

Materials science of martensitic and bainitic transformations and its applications 2
	 J40	 Variant selection and variant interface shape of lath martensite in a medium carbon steel	 T. Hayashi	 ・・・	 947
	 J41	 Calculation of martensite orientation relationship based on hard sphere model  

and invariant line criterion	 D. Akahoshi	 ・・・	 948
	 J42	 Phase transformations and microstructures in ferroelectric (Ca, Sr)3Ti2O7	 H. Nakajima	 ・・・	 949
	 J43	 Crystallographic analysis of stress-induced martensitic transformation in single-crystalline  

Ti-Mo-Al alloy	 R. Hara	 ・・・	 950

Materials science of martensitic and bainitic transformations and its applications 3
	 J44	 Microstructural observation of initial stage of martensitic transformation in partially quenched  

and tempered maraging steel	 T. Chiba	 ・・・	 951
	 J45	 In-situ measurement of surface relief associated with displacive phase transformation in steel  

by digital holographic microscope	 S. Komine	 ・・・	 952
	 J46	 Microstructural evolution and amorphization by deformation in Ti-Pd-Fe alloy with  

martensitic transformation	 K. Yamashita	 ・・・	 953
	 J47	 Microstructure analysis of B19' martensite in Ni-Ti-Hf alloy by transmission electron microscopy	 S. Urauchi	 ・・・	 954

Materials science of martensitic and bainitic transformations and its applications 4
	 J48	 Magnetic characteristics of alloying elements in iron carbide	 H. Sawada	 ・・・	 955
	 J49	 Antiferromagnetic-like transition in martensite phase of Co2Cr(Ga,Si) alloys	 X. Xu	 ・・・	 956
	 J50	 Thermal, magnetic field- and stress-induced martensitic and magnetic transformation  

in Co-Cr-Al-Si alloys	 T. Odaira	 ・・・	 957
	 J51	 Temperature dependence of entropy change and superelasticity in Fe-Mn-Al-Ni shape memory alloy	 J. Xia	 ・・・	 958

Materials science of martensitic and bainitic transformations and its applications 5
	 J52	 A possible γ-Fe(C) → ω-Fe3C → ω′-Fe3C → θ′-Fe3C → θ-Fe3C transition pathway	 D. Ping	 ・・・	 959
	 J53	 Analysis of carbide precipitated in tempering process of Si-added high carbon martensitic steels	 T. Suzuki	 ・・・	 960
	 J54	 Effect of Ti content and aging treatment on transformation and deformation behavior  

of Ti-Ni-Pd high temperature shape memory alloys	 T. Taguchi	 ・・・	 961
	 J55	 Infuluence of re-transformed region on Charpy impact value of a maraging steel  

and mechanism of its change	 S. Nanba	 ・・・	 962

Materials science of martensitic and bainitic transformations and its applications 6
	 J56	 Effect of ausforming on phase transformations and carbon partitioning during Q&P process	 W. Gong	 ・・・	 963
	 J57	 Effect of retained austenite during low-temperature tempering in low-carbon martensitic steel	 S. Uranaka	 ・・・	 964
	 J58	 Effect of aging temperature on precipitation in Ti-Zr-(Ni, Pd) shape memory alloys	 H. Tobe	 ・・・	 965
	 J59	 Effect of Zr content on thermal cycling properties in Ti-(15,20)Zr-49.7Pd shape memory alloys	 S. Ohara	 ・・・	 966
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Materials science of martensitic and bainitic transformations and its applications 7
	 J60	 Effect of Si on the acceleration of bainite transformation by pre-existing martensite	 Y. Toji	 ・・・	 967
	 J61	 Effect of austenite grain size on the microstructures and the mechanical properties in Quenching  

and Partitioning medium-carbon steel	 Y. Amano	 ・・・	 968
	 J62	 Microstructure and work-hardening in Co-20Cr-10Mo-xNi alloys	 W. Tasaki	 ・・・	 969
	 J63	 Strain ratio effect on the low cycle fatigue behavior and microstructure of Fe-15Mn-10Cr-8Ni-4Si  

seismic damping alloy	 I. Nikulin	 ・・・	 970

Materials science of martensitic and bainitic transformations and its applications 8
	 J64	 Martensitic transformation during deformation in TRIP steels by neutron diffraction	 S. Harjo	 ・・・	 971
	 J65	 Fatigue behavior of Fe-Cr-Ni-based metastable austenitic steels: effects of martensitic transformation  

and dynamic strain aging	 K. Tsuzaki	 ・・・	 972
	 J66	 Effect of the strain field around B2 precipitates on martensite transformation behavior  

in Fe-Ni-Al alloys	 T. Moritani	 ・・・	 973
	 J67	 Stress-induced reverse martensitic transformation in Ti-51Ni (at%) alloy including aligned  

precipitate of Ti3Ni4	 T. Fukuda	 ・・・	 974

Materials science of martensitic and bainitic transformations and its applications 9
	 J68	 Brittle to ductile transition of low-carbon martensitic and bainitic steels	 K. Yoshida	 ・・・	 975
	 J69	 Microstructure and toughness of tempered 10%Mn martensitic steel	 S. Katayama	 ・・・	 976
	 J70	 Cyclic superelastic properties on Ni-added Cu-Al-Mn alloy	 N. Matsumoto	 ・・・	 977
	 J71	 The effect of thermal cycling on the martensitic Transformation of equiatomic CuZr Alloy	 S. Hisada	 ・・・	 978

Materials science of martensitic and bainitic transformations and its applications 10
	 J72	 Spatial variation in the tetragonality of Fe-C martensite investigated by the pattern matching  

analysis of EBSD patterns and HR-EBSD	 T. Tanaka	 ・・・	 979
	 J73	 Characterization of 3D microstructures of martensite blocks in high carbon steel	 S. Morito	 ・・・	 980
	 J74	 Microstructure factors for deformation and fracture in martensite	 M. Sugiyama	 ・・・	 981
	 J75	 Hierarchical structure of lath martensite in dissimilar weld of Fe-15Mn-10Cr-8Ni-4Si  

seismic damping alloy	 T. Sawaguchi	 ・・・	 982
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