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Discussion Sessions

High Temperature Processes
Lecture No.
Discussion Session Title

Approaches to comprehension and control of cohesive zone phenomena in blast furnace
9:10-9:35
DI Reaction between iron oxide and various oxides
9:35-10:00
D2 Change of ash particle characteristics during reaction of cokes
10:00-10:25

D3 Relocation of droplet on coke surface in blast furnace

10:35-11:00

D4 Reduction rate of iron oxide and porous structure in the melt formation stage
11:00-11:25

D5 Comparison of sintered structures due to differences in properties of raw materials and observation

of slag formation at conditions of cohesive zone

11:25-11:50

D6 Analysis for softening and melting behavior of particles using ADEM-SPH
13:00-13:25

D7 Changes in packing structure of sinter layer during softening process
13:25-13:50

D8 Pressure drop estimation by circular tube approximation for packed structure data
13:50-14:15

D9 (ISIJ Research Promotion Grant) Topological analysis of 3-D local structure in packed bed
14:25-14:50

D10 Effect of granulated carbonaceous material's layer on gas pressure drop through granulated
slag packed bed with softening and melting behavior

14:50-15:15

D11 Control of cohesive layer in blast furnace and development of evaluation method
15:15-15:40

D12 Analysis of thermal flow characteristics in cohesive packed bed in blast furnace

15:40-16:20
D13 High temperature softening behavior of tablet shape sample made of iron oxide and
mineral phase contents

Processing for Quality Products
Lecture No.
Discussion Session Title

Progress and remaining problem in shape rolling
13:00-13:30

D14 Utilization technology of H-shaped steel
13:30-14:00

D15 Development of T-bar universal rolling technology

14:00-14:30
D16 Large H-shaped steel manufacturing technology

14:40-15:10
D17 Utilization of FEM analysis system in asymmetric sections rolling

15:10-15:40
D18 Finite element analysis on straightening process of section steel

Speaker

T. Miki
Y. Ueki
S. Ueda

H. Konishi

T. Watanabe
S. Ishihara
N. Yasuda
T. Kon

S. Natsui

K. Ohno
K. Ichikawa

H. Nogami

K. Ohno
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S. Kitaoka
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K. Hayakawa
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International Organized Sessions

High Temperature Processes

Activity of young researches and engineers of microwave processing in foreign countries
Session organizer: N. Yoshikawa [Tohoku Univ.]

10:25-10:30
Opening Address: N. Yoshikawa [Tohoku Univ.]

Chair: N. Yoshikawa [Tohoku Univ.]
10:30-10:50

Int.-1 Comparisons of temperature gradients and slag iron separations in ordinary blast furnaces and
microwave iron making furnace

Chubu Univ. OM. Sato, Tokyo Tech. K. Nagata, Pradeep Metals Ltd. P. Goyal - S. Borkar
10:50-11:10
Int.-2 (Invited Lecture) Mechanical challenges in microwave assisted ironmaking prototype plant
Pradeep Metals Ltd. (OS. Bagade - P. Goyal - S. Borkar - N. Chandra,
Chubu Univ. M. Sato, Tokyo Tech. K. Nagata
11:10-11:30
Int.-3 In-situ spectroscopy and two-dimensional two-color thermography during microwave ironmaking process
Tohoku Univ. OJ. Fukushima - H. Takizawa
Chair: M. M. Mahmoud [King Fahd Univ., Saudi Arabia]
13:00-13:20
Int.-4 (Invited Lecture) Microwave transmission challenges in prototype pig iron production facility
Pradeep Metals Ltd. (OO. Gorakh - P. Goyal - S. Borkar * N. Chandra,
Chubu Univ. M. Sato, Tokyo Tech. K. Nagata

13:20-13:40

Int.-5 (Invited Lecture) Metallurgical challenges in microwave assisted ironmaking prototype plant
Pradeep Metals Ltd. (OA. Borade - P. Goyal - S. Borkar - N. Chandra,
Chubu Univ. M. Sato, Tokyo Tech. K. Nagata

13:40-14:00

Int.-6 Mie theory in microwave heating of a powder
Chubu Univ. OK. Kashimura

Chair: Z. Peng [Central South Univ., China]

14:10-14:30

Int.-7 (Invited Lecture) Synthesis of silicon carbide nanowhiskers by microwave heating
Univ. Malaysia Perlis (OC. C. Lee - S. M. Kahar - C. H. Voon

14:30-14:50

Int.-8 (Invited Lecture) Ultra-rapid heating of Si wafer and GaN thin film and microwave heating mechanism
Toyota Central R&D Labs. (OH. Fukushima

14:50-15:10

Int.-9 (Invited Lecture) Enhancement of materials properties using microwaves
King Fahd Univ. OM. M. Mahmoud

Chair: C. C. Lee [Univ. Malaysia Perlis]
15:20-15:40

Int.-10 (Invited Lecture) Design of carbon-containing pellets for reduction under microwave irradiation
Central South Univ. (OZ. Peng - L. Ye - L. Wang - A. Anzulevich - I. Bychkov - H. Tang -
Q. Zhong - M. Rao - G. Li - T. Jiang

15:40-16:00

Int.-11 (Invited Lecture) Agglomeration properties of low-TiO2 content titanomagnetite concentrates
Central South Univ. (OG. Li - C. Liu - Q. Zhong - Z. Peng - T. Jiang

16:00-16:20

Int.-12 Our research history on microwave application to iron and steel field in 20 years
Tohoku Univ. ON. Yoshikawa
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Committee for Social Relations with Iron and Steel Sector

Innovative perspectives and techniques in a study of cultural materials

Opening Address: E. Izawa [Kyush Univ.], A. Giumlia-Mair [AGM Archeoanalisi]
Chairs: E. Izawa [Kyushu Univ.], A. Giumlia-Mair [AGM Archeoanalisi]
9:35-10:10

Int.-13 (Invited Lecture) Antiqua-inspired materials-exploring ancient technologies to inspire sustainable design
MIT OA. Masic

10:10-10:35
Int.-14 Application of quantum beams to cultural objects: Toward elucidation of the manufacturing techniques and
materials that are being lost

Showa Women's Univ. (OM. Tanaka, Hungarian Academy of Sciences L. Szentmiklosi
Chairs: M. Tanaka [Showa Women's Univ.], Admir Masic [MIT]

10:40-11:15
Int.-15 (Invited Lecture) Golden and silvery surfaces on ancient metal objects
AGM Archeoanalisi  OA. Giumlia-Mair

11:15-11:40
Int.-16 "“C ages and calendar years of Japanese swords and nails measured with accelerator mass spectrometry
Tokyo Tech. (OK. Nagata

Chairs: T. Nakanishi [Kyushu Univ.], A. Arribas [Akita Univ.]

13:00-13:35

Int.-17 (Invited Lecture) Utilization of lead in Japan during the age of discovery
Teikyo Univ. QY. Hirao

13:35-14:10

Int.-18 (Invited Lecture) 10/25 years of lead isotope archaeology in Southeast Asia
French National Centre of Scientific Research (OT. O. Pryce

Chairs: K. Nagata [Tokyo Tech.], T.O. Pryce [French National Centre of Scientific Research]

14:15-14:40
Int.-19 The adaptation of lead isotope data to ternary diagrams: An improved provenancing methodology for
archaeological and modern materials

Ritsumeikan Univ. (OB. Sabatini, Deutsches Bergbau-Museum Bochum Y. Hsu
14:40-15:05
Int.-20 Status and prospects of non-destructive element and isotope analysis with negative muons
Osaka Univ. (OA. Sato, Okayama Univ. K. Minami, Osaka Univ. K. Ninomiya - K. Terada

Chairs: K. Mizumoto [Tokyo Univ. of the Arts], B. Sabatini [Ritsumeikan Univ.]
15:10-15:35

Int.-21 Japanese silver mining from 674 to early seventeenth centuries and lead isotopic ratios of silver ores
Kyushu Univ. OE. Izawa - T. Nakanishi

15:35-16:10

Int.-22 (Invited Lecture) Silver isotopes in archeometry: Variation and fractionation of Ag in ore deposits
Akita Univ. (OA. Arribas, Juniata College R. Mathur

16:10-16:15
Concluding Remarks: A. Giumlia-Mair [AGM Archeoanalisi]

16:15-16:20
Closing Address: Closing Address: E. Izawa [Kyush Univ.]
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High Temperature Processes
Lecture No.
Plenary Session Title
Analysis of coking reduction

1 (Nishiyama Commemorative Prize) Carbonization behavior in a coke oven for
high productivity condition

2 Effect of carbonization conditions on coke qualities

3 Numerical analysis of the effect of the friction between particles on the molding process of coal
4 Fundamental investigation of melting behavior of coal by synchrotron X-ray imaging
5

Study of low temperature oxidation of coal using isotope oxygen(**0,)

Thermodynamics 1

6 (Sawamura Award) Activities of Fe,O in molten slags coexisting with solid CaO and
Ca,Si0,-Ca,P,0y solid solution

7 Thermodynamic approach for dephosphorization by electrochemical method
8 Activity measurements in the CaO-SiO,-Cr,0; ternary system

9 Phase relation of Fe-Cr-Mn-S system

Thermodynamics 2
10 Sulfide capacities and FeO activities in the CaO-SiO,-FeO ternary system
11 Measurement of the N solubility in molten Al using the in-situ laser interferometric observation

12 Effect of SiO, and B,0; on MgO solubility and polymeric structure at MgO, MgA1,0O, doubly
saturated composition in high alumina-content slag system

Application of in-situ observation method to novel processing 1
13 Influence of ultrasonic vibration on inrush behavior of solid particle into liquid
14 Physical phenomena in magnetic separation for phosphorus recovery from steelmaking slag

15 Decrease of concentration boundary layer thickness by adding alternating electrical current and
magnetic field simultaneously

Application of in-situ observation method to novel processing 2

16 Investigation of selective heating effect in microwave ironmaking process using in-situ
two-dimensional two-color thermography

17 A novel electrochemical method for enhancing slag-metal reaction in molten CaO-SiO,-Al,-O; system

18 Boehmite film formation on Ni-Al alloy microchannel lining by high-temperature oxidation and
hydrothermal treatment

New viewpoint of ironmaking reaction
19 Limitation of pig iron making rate
20 Spherical Fe core formation mechanism during gas-suspension reduction of liquid iron oxide droplets

21 Effects of temperature and CO, concentration on gasification behavior of carbon fiber
with fine iron particles

22 Efficient reduction for low grade iron ore resource by rotary kiln: an ore-coal composite
feeding approach

Young engineer session of coke-making
23 Effect of actual coke cake shape on coke pushing force using coke pushing simulation model
24 Distribution evaluation of briquette in shaft furnace by DEM analysis
25 Kinetic analysis of weight change temperature of tar around the coke oven door
26 Introduction of monitoring system for coal storage time

27 Moisture reduction in coke after wet quenching

Speaker
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K. Kim
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Challenge for elucidation of the heat and mass transfer phenomena of high-temperature materials and its application

toward novel material processing 1
28 (Nishiyama Commemorative Prize) I built pieces of apparatus since I was eager to measure them

29 Surface tension measurement of molten SiO2-Na20O-NaF system by maximum bubble pressure
method under consideration of melt viscosity

30 Surface tension of molten silicon in consideration of oxygen partial pressure in the vicinity
of melt surface

N. Saito
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31 Improvement for measuring thermal diffusivity of FeO scale by electrical-optical hybrid
pulse-heating method Y. Yang < o-- 133

Challenge for elucidation of the heat and mass transfer phenomena of high-temperature materials and its application
toward novel material processing 2
32 (ISIJ Young Researcher Award) Study on growth process of single crystalline SiC

by solution growth method S. Kawanishi
33 Effect of thermal conductivity of Cr-Si solvent on growth interface during solution growth of SiC M. Abe <0 134
34 Influence of local structure of the CaO-BO, 5-AlO, s melts on their thermal conductivity H. Aoki - - - 135
35 Effect of R,0/CaO ratio on the viscosity of CaO-R,0-Al1,0,-SiO, (R=Li, Na or K) system S. Sukenaga -0 136

Challenge for elucidation of the heat and mass transfer phenomena of high-temperature materials and its application
toward novel material processing 3

36 Atomic diffusion and viscosity of liquid Al-Au alloys H. Kobatake e e 137
37 Characterization of oxygen ions in oxide glass after surface relaxation by soft X-ray

absorption spectroscopy M. Suzuki <o+ 138
38 Structure-property prediction model via phase stability analysis of slags for reducing flux J. Choi <0139

Transport phenomena
39 (ISIJ Research Promotion Grant) Investigation of correlation between phase separation structures

and convection of molten Cu-based alloys by active convection control S. Isogai <.+ 140
40 Effect of scrap on mixing time during gas bubbling Y. Higuchi <o 141
41 Effect of horizontal flow on spitting behavior at inclined lance top blowing Y. Higuchi e 142
42 Simulation of penetration behavior and cavity formation of rotated non-spherical body S. Sato - .- 143

Refining

43 Effect of bath oscillation by jet blowing on behavior of spitting generation (3) S. Ono oo 144
44 Improvement of MgO-C bricks for the charging sidewall of the BOF converter K. Katoh e 145
45 Development of pulverized coal-LNG-oxygen burners for electric arc furnace Y. Miwa - - - 146

Quantification of solidification phenomena using in-situ observation, modeling and simulation techniques I1-1

46 Phase-field modeling and 2D large-scale simulation during formation process of equiaxed structure T. Takaki e 147
47 Quantitative evaluation of equiaxed dendrites in Al-Cu alloy by time-resolved X-ray CT T. Kawarasaki -+ -+ 148
48 Estimation of solid/liquid interfacial properties in solidification of metals based on data assimilation Y. Oka .0 149

Quantification of solidification phenomena using in-situ observation, modeling and simulation techniques I11-2
49 Analysis of segregation and cast defect developed at center of mold H. Miyahara < -+ 150
50 A macroscopic dynamic model of semisolid state for considering casting defects H. Yasuda <. 151

51 Liquid tin flow in a circular pipe including copper rod set parallel to its axis under magnetic
field imposition S. limura s 152

Solidification and structure control

52 (Tawara Award) In-situ observation of horizontal centrifugal casting process using
a high-speed video camera H. Esaka oo 153

53 (ISI1J Research Promotion Grant) Comprehensive understanding of nucleation, solidification and
grain growth processes based on large-scale molecular dynamics simulation Y. Shibuta oo 154

54 Effects of casting austenite structure and cooling method and cooling conditions on necessary
cooling time and deformation and stress generation behavior of reverse transformation treatment
of bloom of case hardening steel Y. Kato oo 155

Conventional continuous casting 1
55 (Nishiyama Commemorative Prize) Development of prevention and evaluation technology for

slab surface transverse cracking T. Kato - - 156
56 Evaluating the effect of the competition between NbC precipitation and grain size evolution on the

hot ductility of Nb containing steels K. Furumai <0157
57 Modeling of air gap and uneven solidified shell formation in mold K. Furumai < oo 158

Conventional continuous casting 2

58 (Nishiyama Commemorative Prize) Interfacial and solidification phenomenon of molten steel in
contact with mold flux M. Hanao e 159

59 Heat transfer modeling between the mold and the ingot for convex concave ingot surface T. Sakamoto < -+ 160
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60 Velocity profile measurement on liquid metal model of continuous casting mold with
electromagnetic stirrer

Production and characteristics of agglomerates 1
61 (Sawamura Award) Intra-particle water migration dynamics during iron ore granulation process

62 (Tawara Award) Improvement of sinter strength and reducibility through promotion of magnetite
ore oxidation by separate granulating method

63 (ISIJ Young Researcher Award) Analysis of reduction disintegration of iron ore agglomerates in
high-hydrogen-reduction process

Production and characteristics of agglomerates 2
64 Effect of mineral phases, morphologies and chemical compositions on reducibilities of iron ore sinters
65 Analysis of microstructure and mineral phases of sinter ore by XRD-Rietveld method

66 Factors of fine particulate matters formed during iron ore sintering packed bed using coke

Young engineer session of iron making
67 Influence of pre-mixing by intensive mixer on granulation of iron ore
68 Transformation of sinter structure in high temperature reduction
69 Estimation of the distribution of mixed coke ratio in ore layer using screening layer model

70 Reduction of raw material moisture by optimizing raw material yard sprinkling cycle

Reaction and structure in blast furnace 1
71 (Nishiyama Commemorative Prize) Analysis of reduction rate of iron oxide

72 Effect of hydrogen partial pressure and total pressure on reduction of iron ore sinter from
the viewpoint of mineral texture

73 Numerical simulation of softening layer shape with variable size and productivity of blast furnace

Reaction and structure in blast furnace 2
74 Variations of mixed packed bed structure by compression
75 Molten metal-slag flow analysis by SPH considering wettability and slipping on coke surface

76 Simulation of pulverized coal combustion behavior by using LES and extended CPD model

Inclusion behavior and its control from secondary refining to thermomechanical processing 1

77 Deoxidation equilibria of Fe-Mn-Al melt and MnAl,O, at 1873 or 1773 K
78 Changes of inclusions in molten steel before and after addition of aluminum

79 Agglomeration of alumina inclusions in molten steel with controlled concentration of
dissolved oxygen

Inclusion behavior and its control from secondary refining to thermomechanical processing 2

80 Evolution of complex inclusions in Si-Mn deoxidized steel at the solidification temperature

81 (ISIJ Research Promotion Grant) Graphite formation on rare earth oxides during solidification of
cast iron

82 An integrated study on the evolution behaviors of inclusions in EH36 shipbuilding steel

83 Measurement on the sulfide capacity of the solid compounds of CaO-Al,O, system

Slag and dust

84 (ISLJ Research Promotion Grant) Effects of coated slag with biomolecules or microbes on pH and
elution behaviors

85 Effect of Fe*/T.Fe ratio on the selective leaching of P from dephosphorization slag with
high P,O; content

86 Effect of mineral composition in CaO-SiO,-FeO-MgO slag on alkali elution
87 Dissolution behavior of CaO-SiO,-FeO, glassy phase-2CaO SiO, coexisting slag

88 Dissolution behavior of ZnFe,0,-Fe,0, spinel solid solutions in acid
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Environmental, Energy and Social Engineering
Lecture No.
Plenary Session Title

Advanced utilization of waste heat and low-grade/unused resources for energy saving and CO, reduction in steelworks

89 Leveling of intermittently emitted waste heat by latent heat storage bath with scraping solidified layer
90 Fabrication of heat storage pellet consisted of latent heat storage microcapsules

91 Reduction behaviors of fine iron ore in powder particle fluidized bed

92 Reduction behavior of EAF slag containing Cr203 and MnO at 1473K

93 (ISIJ Research Promotion Grant) Development of ironmaking process using un-carbonized biomass

Evaluation and visualization of social value of steel 1
94 Methodologies of life cycle inventory analysis for materials

95 Eco-resource efficiency in material extraction: an index proposal to integrate economic,
environmental and material intensity in mining

96 Fate assessment of non-ferrous materials for steel circulation using dynamic material flow analysis

97 Development of a model for explaining tramp element contents in carbon steel

Evaluation and visualization of social value of steel 2
98 Scenario analysis of steel alloy elements from automobile engine recycling
99 Influence of impurity elements possibly mixed by recycling on properties of ordinary steel
100 Total material requirement for stainless steel and relativity with composition

101 Estimation of in-use steel stock and scrap steel generation in Afghanistan

Instrumentation, Control and System Engineering
Lecture No.
Plenary Session Title
Instrumentation
102 The high sensitivity inspection technique for UOE pipe's welded zone using matrix phased array UT
103 Development of high sensitivity ultrasonic phased array probe for seam inspection of UOE pipe
104 Identification of steel material by spark image analysis method
105 Development of automated spark test for steel identification using deep learning (1)

106 Development of thickness measuring system for hot slab

Control

107 (Shiraishi Commemorative Prize) Development of vibration control and utilization technologies to
increase the productivity in the steel industry

108 Cooling control technology by temperature measurement during cooling for steel plates
109 Implementation of full-stand looperless rolling in a hot strip finishing mill

110 Development of hot extrusion piping simulation technology applying optimization method

System
111 Development of iron ore carrier scheduling system

112 Applying vertex coloring problem solution to pile sorting problem in the slab yard

Speaker Page
N. Maruoka 189
H. Sakai 190
K. Fujino 191
H. Fukaya 192
T. Murakami 193
1. Daigo 194
J. Cravioto 195
K. Takeyama 196
S. Koketsu 197
Z. Zhang 198
1. Daigo 199
E. Yamasue 200
M. Ahmadi 201

Speaker Page
Y. Matsui 202
M. Miyamoto 203
T. Yoshioka 204
K. Ozaki 205
K. Ohsumi 206
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H. Tachibana 207
H. Takagi 208
M. Kishi 209
K. Nakatsuji 210
Y. Tsukinokizawa 211
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Processing for Quality Products
Lecture No.
Plenary Session Title
Cooling
113 (ISIJ Research Promotion Grant) Evaluation of nanofluid as quenching coolant
114 Deformation behavior of droplet train impingement on moving hot solid

115 Numerical analysis of relationship between lateral camber and finishing temperature of
unequal legs and thickness angle bar

Forging
116 (Nishiyama Commemorative Prize) Development of micro-alloyed steel using
thermo-mechanical treatment

117 Semi-solid compression behavior and microstructure evolution of 9Cr18Mo billet

118 Coarse austenite-induced bainite transformation in hot forged microalloyed crankshaft

Cutting
119 Analysis of belag on tool surface during turning of high Mn austenitic steel

120 Influence of CrS morphology on machinability of corrosion-resistant free-cutting ferritic
stainless steel

121 (ISIJ Research Promotion Grant) Digitalization and visualization of buff grinding technology
- Project of digitalization on expert's hand skill 1 -

Young engineer’s latest researches on tubes and pipes 1
122 Deformation behavior analysis of grooved V-Shapes on the outer surface in tube rolling
123 Process of steel tube with different thickness by ironing
124 Prediction of forming limit of welded steel pipe by principal shear strain energies

125 One sided rubber bulging test for measurement of forming limit strains of metal tube

Young engineer’s latest researches on tubes and pipes 2

126 Estimation of creep strain property of modified 9Cr steel and local strain measurement of
welded joint

127 Evaluation of brittle crack arrestability for linepipe steel with inverse fracture in DWTT
128 Proposal of HIC test buffer solution in NACE TM0284
129 Mechanical property evaluation of small hollow implant made by additive manufacturing for
1n-v1vo experiment
Rolling and deformation resistance
130 (Sawamura Award) An online rolling model for plate mill using parallel computation
131 Analysis of the leveling roll deflection and the plate deformation through plate leveling process

132 Analysis of interfacial creep and stress for shrink fitted sleeve assembled roll with torque

133 (Nishiyama Commemorative Prize) Measurement of precise hot flow curves and quantification of

microstructure evolution

134 (ISIJ Research Promotion Grant) Estimation of mechanical properties of steels through
instrumented spherical indentation technique

Joining
135 (Mishima Medal) Joining mechanism of steel/aluminum alloy

136 (ISIJ Research Promotion Grant) Effect of microstructure in steels on evolution of bonding
interface during ultrasonic welding of steels/dissimilar metals

137 Effect of carbon, chromium and molybdenum on microstructure of weld metal

138 Formation behavior and composition profiles of intermetallic compound layers in
Fe-Zn solid/liquid interface

139 Corrosion of heated 55 wt.% Al-Zn coated steel

Manufacturing technology of high quality and high functional bar and wire

140 Molecular dynamics simulation for microscopic behavior in wiredrawing process of iron and
steel (Dislocation analyses in pearlitic steel and pure iron models)

141 A prototype of simplified torsional testing machine of bar and pipes

142 Effect of inclusion and wire diameter on drawability in steel wire drawing

Speaker
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143 Installation of scabs detector

144 (ISIJ Research Promotion Grant) Elasto-plastic crack growth analysis by cohesive-traction
embedded damage-like model

Microstructure and Properties of Materials
Lecture No.
Plenary Session Title
Heat resistant steels and alloys 1
145 Microstructural changes during creep and aging in KA-SUS310J1 TB
146 Effect of the addition of C, Si, Mn and P on creep ductility of low C austenitic steel

147 Effect of carbon and nitrogen contents on creep strength at 700 C of precipitation
strengthened 15Cr steels

Heat resistant steels and alloys 2

148 (ISIJ Young Researcher Award) Development of heat resistant Ni-Fe based alloy and Ni-Fe
dissimilar weld structure for advanced steam turbine system

149 Effect of zirconium on microstructure and precipitation of TCP (Fe,Nb) and GCP (Ni;Nb) phases in

novel austenitic heat-resistant steels

150 (Tawara Award) Microstructure and creep property in polycrystalline Ni-based alloy with
intergranular intermetallics

151 Prediction of precipitation of y' during cooling in Alloy720Li by KWN model

Recrystallization and texture

152 Effects of initial grain size and annealing process on static recrystallization behavior in
extra low carbon cold rolled steel sheets

153 Effect of Mo on formation of coarse austenite during cooling after hot forging in case hardening steels
154 Influence of cold-rolling reduction on recrystallization behaviour in dual phase steel sheet
155 Texture control of Fe-Ni-Co-Al-Ti-B superelastic alloy

156 Effect of ferrite-forming elements on texture development of cold-rolled steel

Solidification microstructure
157 Influence of chunky graphite on microstructure and mechanical properties of ductile cast iron
158 Influence of Ti and Zr addition on the massive-like transformation

159 Influence of temperature gradient on the massive-like transformation in Fe-18Cr-11Ni alloy

Phase transformation 1
160 Microstructure and mechanical property of thermo-mechanically processed 3Mn-0.1C steel

161 Analysis of the interaction between moving a/y interfaces and interphase precipitated carbides
during cyclic phase transformations in a Nb-containing Fe-C-Mn alloy

162 Partitioning of solute elements and microstructure changes during heat-treatment of
cold rolled high strength steel with composite microstructure

163 Ferrite formation behavior in Fe-0.3N and Fe-0.3N-1X (X : Cr, Mo, Mn) austenite

Phase transformation 2

164 (ISIJ Research Promotion Grant) Formation of ultrafine martensite structure from
ultrafine ferrite + cementite with rich Mn structure in 0.1C-2Si-5%Mn steel

165 Effect of fluctuation-forming heat treatment on martensitic and bainitic transformations in
a 0.1C-1.5Mn-3Cr steel

166 Incomplete bainite transformation in Fe-4Mn-1.5Si-0.15C alloy

167 Three dimensional microstructure observation of butterfly martensite in Fe-Ni-Cr-C alloy

Electrical steel 1
168 (Mishima Medal) Grain boundary character and texture control of polycrystalline materials
169 Effect of Sn on cold-rolled texture in 3%Si-Fe {110}<001> single crystal (2)

170 Relationship between cold-rolling reduction and recrystallization texture in {110}<110> psudo-single

crystal of 3% silicon steel

T. Murayama

Y. Shintaku
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Electrical steel 2
171 Nucleation of recrystallized grain in heavily cold-rolled polycrystalline carbon bearing 3% Si steel
172 Effect of additive element on development of texture in soft magnetic iron alloy induced by milling

173 (ISIJ Research Promotion Grant) A study on iron loss characteristics of a high-temperature
amorphous ring under inverter excitation

Hydrogen embrittlement 1

174 Pseudo hydrogen signal (not as hydrogen uptake) in TDS-based hydrogen measurement analysis(1):
Mechanism elucidation by using self-tailored O2-purge/Ar-carrier gas chromatograph

175 Pseudo hydrogen signal (not as hydrogen uptake) in TDS-based hydrogen measurement analysis(2):
Psuedo hydrogen signal observed in steel with Phosphate chemical conversion film

176 Pseudo hydrogen signal (not as hydrogen uptake) in TDS-based hydrogen measurement analysis(3):
Mechanism through direct reaction between liquid water (not crystal water) and steel

Hydrogen embrittlement 2
177 Hydrogen embrittlement of stretch-formed high-strength steel
178 Hydrogen-related cracking in high-strength dual-phase steel sheet
179 Effects of austempering time on hydrogen embrittlement in a TBF steel added with Al and Mo

Hydrogen embrittlement 3

180 (Nishiyama Commemorative Prize) Development of high-strength steels superior in
hydrogen embrittlement resistance

181 Origin of hydrogen trapping site in vanadium carbide precipitation strengthening steel

182 The relationship between non-diffusible hydrogen which increase during rolling contact
fatigue and trap site

183 Hydrogen absorption behavior and microstructural change of carburized steel in rolling fatigue test

Hydrogen embrittlement 4
184 Evaluation of type and amount of strain induced defects enhanced by hydrogen in pure iron
185 States of hydrogen and hydrogen embrittlement susceptibility of high strength weld metal
186 Effects of hydrogen on deformation microstructures in 2Mn-0.1C steel with ferrite structure

187 The microscopic mechanism of hydrogen-assisted fatigue crack propagation in BCC iron and
the effect of solute carbon on the crack growth acceleration behavior

Hydrogen embrittlement S
188 Effect of shape factors on hydrogen embrittlement susceptibility by a notched plate tensile test

189 (ISIJ Research Promotion Grant) Development of in-plane bending test for delayed-cracking
evaluation on sheared edge

190 Evaluation of hydrogen behavior in different forming mode

Chemical property 1

191 (ISIJ Young Researcher Award) Spatially-resolved detection technique of hydrogen absorbed into
steels and surface modification of steels by plasma treatments

192 Effect of ammonium thiocyanate on hydrogen entry efficiency of low alloy steel under
galvanostatic cathode charging

193 Adsorption behavior of isocyanate on carbon steel surface

194 Effect of heat treatment on corrosion resistance of SUS420J2 martensitic stainless steel

Chemical property 2
195 (Satomi Prize) Environmental degradation of steels
196 Plastic deformation of single-crystalline micropillars of Fe,Al;

197 Investigation of CCT diagram for eutectoid transformation and microstructure control on
Zn-10% Al alloy

198 Corrosion monitoring of carbon steel in soils with microorganisms

Surface technology
199 (Nishiyama Commemorative Prize) Development of high-functional coated steel sheets

200 (Nishiyama Commemorative Prize) Galvanic corrosion of a Zn/Steel couple in
neutral aqueous solutions

201 Discoloration behavior of polyester-painted hot-dip coated steel sheets in atmospheric exposure

202 Evaluation result of 15 years exposure test of steel plates with long-life for painted bridges

M. Takenaka
S. Motozuka

A. Yao

Y. Ishiguro
Y. Ishiguro
Y. Ishiguro
P. Knoechel

Y. Mikami
R. Sakata

S. Yamasaki
J. Takahashi

A. Imai

M. Kameya

Y. Sugiyama
R. Inoue
K. Okada

Y. Ogawa

K. Kobayashi

T. Matsuno
Y. Fujita

Y. Sugawara

H. Fuji
M. Murase
R. Kanda

A. Nishikata
H. Matsumiya
K. Shinozuka
R. Hirata

A. Matsuzaki

E. Tada
T. Makino
F. Yuse

267
268

269

270

271

272

273

274
275

276
277

278

279

280
281
282

283

284

285
286

287
288
289

290

291

292

293

294
295
296



Program of the 177" ISIJ Meeting (March 20-22, 2019)

Steel sheets and plates
203 Sheet metal forming analysis incorporating phase transformation for hot stamping
204 (Nishiyama Commemorative Prize) Development of high performance steel sheets and its application

205 (Nishiyama Commemorative Prize) Development of high performance steel plates for shipbuilding

Machine structural steel
206 (Mishima Medal) Development of long life rail by controlling microstructure
207 Effect of microstructure on fatigue crack growth rate in pearlite steels
208 Direct observation of reverse transformed austenite after cold compression of case hardening steel

209 Effects of fine precipitates on grain refinement of spring steels by repeated transformation

Strength and deformability 1

210 (ISIJ Young Researcher Award « ISIJ Research Promotion Grant) Design and development of
oriented structural materials

211 (ISIJ Research Promotion Grant) Improvement of room temperature ductility and
high temperature strength of Fe-Al-Ni-Cr-Mo alloys by alloy design and microstructure control

212 Evaluation of serration behaviors in 22Mn-0.6C steel with various grain sizes

Strength and deformability 2

213 Tensile deformation behavior of a 1 GPa grade TRIP steel studied by in situ neutron
diffraction experiments

214 Evaluation of contribution factors on the stability of retained austenite in a TRIP steel by
machine learning

215 Effect of strain rate on in-plane cyclic stress strain response of high strength steel sheet

216 Measurement of the SD effect of various dual phase high-strength steels for automotive parts

Strength and deformability 3

217 (ISIJ Research Promotion Grant) Work hardening and dislocation accumulation behavior in
high nitrogen austenitic steel

218 Molecular dynamics simulation of dislocations' pile-up at asymmetry tilt grain boundary in BCC iron

219 (ISIJ Research Promotion Grant) Determination of X-ray elastic constants in polycrystals with
crystallographic texture

Grain boundary segregation
220 Calculation of grain boundary segregation of interstitial alloying elements in Fe
221 Calculation of segregation in random and low-energy grain boundaries in steels

222 (ISIJ Research Promotion Grant) Structural analyses of amorphous Fe-B films using electron and
synchrotron X-ray probes

223 Estimation of the pinning force by using multi-grain systems with band structure

Simulation and modeling
224 Two materials genome integration system with advanced quantitative image analysis modules
225 Properties-to-microstructure-to-processing inverse analysis by a machine learning approach

226 Investigation of the screw dislocation core structure in alpha-iron by using machine learning potential

Hydrogen embrittlement 6
227 Hydrogen partitioning behavior and quasi-cleavage fracture in high-Zn Al-Zn-Mg alloys

228 (ISIJ Research Promotion Grant) Effect of alloying additions on hydrogen absorption on
fcc Fe(111) surfaces and in fcc Fe(111) subsurfaces

229 Influence of high-pressure hydrogen during fracture deformation of stainless steels

230 Effect of solute hydrogen on tensile deformation and fracture behavior of precipitation-hardened
iron-based superalloy A286

Hydrogen embrittlement 7
231 Effect of hydrogen on fatigue damage for austenitic stainless steels
232 Evaluation of life limit and leak before burst of Type 2 high-pressure vessel for hydrogen station

233 Comparison of SSRT between H, gas and concurrent cathodic hydrogen charging environments
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Hydrogen embrittlement 8

234 Mechanisms of anomalous hydrogen embrittlement for ferritic steel sheet with
nanometer-sized precipitate

235 (ISIJ Research Promotion Grant) Effect of hydrogen on crack formation behavior during
mechanical clinching with fine grains

Hydrogen embrittlement 9

236 Influence of environmental factors on hydrogen absorption into steel sheet under a dry-wet cyclic
corrosion environments

237 Effect of Zn coating on hydrogen desorption behavior from steel sheet

238 Humidity-related hydrogen permeation of iron covered with the rust after a lot of dry/wet cycle

Phase transformation 3

239 Experimental methods for martensitic transformation using neutron diffraction at J-PARC
(Revisit of martensitic transformation using neutron diffraction, Part 1)

240 Phase stress evolution during martensitic transformation in Fe-18Ni alloy
(Revisit of martensitic transformation using neutron diffraction, Part 2)

241 Effect of carbon for changes of axial ratio in Fe-Ni-C alloys' martensite
(Revisit of martensitic transformation using neutron diffraction, Part 3)

242 Martensitic transformation of SCM steels studied by neutron diffraction with thermecmastor
(Revisit of martensitic transformation using neutron diffraction, Part 4)

Phase transformation 4

243 Internal stresses in subzero-treated Fe-25Ni-0.4C alloy by X-ray and neutron diffractions
(Revisit of martensitic transformation using neutron diffraction, Part 5)

244 (Nishiyama Commemorative Prize) Self-accommodation mechanism of dual y/e phase developed
under monotonic tensile and cyclic loading on high Mn austenitic seismic damping alloy

245 Calculation of martensite orientation relationship based on invariant line and unrotated plane criteria

246 Suppression of martensite formation in layered structure with low and medium carbon steels

Phase transformation 5

247 (ISIJ Young Researcher Award) Study of recrystallization behavior in severely cold-rolled pure iron,
Fe-0.3mass%Si and Fe-0.3mass%Al alloys

248 (Tawara Award) Analysis of carbon partitioning at an early stage of proeutectoid ferrite
transformation in a low carbon Mn-Si steel by high accuracy FE-EPMA

249 FIM analysis of TiC precipitates in early stage of precipitation in ferritic steel
250 (ISIJ Research Promotion Grant) Diffusion and phase formation for Fe-Ga alloys under magnetic field

251 (Nishiyama Commemorative Prize) Austenite memory mechanism

Phase transformation 6

252 (Scientific Achievement Merit Prize < ISIJ Research Promotion Grant) Fundamental research and
practical application of ultrafine grained steel

253 (Sawamura Award) Microstructure evolution during reverse transformation of austenite from
tempered martensite in low alloy steel

254 Preferential region of austenitic phase transformation studied by electric microscopy
255 In-situ EBSD analysis of crystal orientation of austenite during reverse-transformation in spring steel

256 Martensitic reverse transformation from ferrite as initial structure in Fe-Ni alloy

Fatigue

257 (Shiraishi Commemorative Prize) Research & development of steel products based on fatigue reliability
-Railway wheel & axle, bogie frame, and bearing steel-

258 Fatigue life prediction of weld joints of SM50B steel by organizing fatigue life database by
machine learning technique

259 Strain accumulation behavior under high cycle fatigue in hot-rolled high-strength steel sheets with
different types of microstructures

260 (ISIJ Research Promotion Grant) Estimation of heat source parameter in welding
by bayesian optimization
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Toughness 1
261 (Scientific Achievement Merit Prize) Study on mechanical reliability of advanced structural materials
262 Effect of tempering on mechanical property of low C Mn steel

263 Impact property of case hardening steel combined heat treatment with excess vacuum carburizing and
subsequent induction hardening

Toughness 2
264 Investigation on embrittlement after cyclic pre-strain in steel
265 Integration of prediction models for microstructure and Charpy impact property of weld HAZ
266 Validation of prediction model for Charpy impact toughness by impact toughness test of welded joint

Process Evaluation and Material Characterization
Lecture No.
Plenary Session Title
Surface and state analysis

267 (Asada Medal) Development of some electron microscopy techniques for accurate
microstructure evaluation

268 Characterization of relationship between microstructure and inverse magnetostriction of
iron based alloys

269 X-ray source dependence of quantitative accuracy of crystal phases in sinter ore
by XRD-Rietveld method

270 Nitrogen structure analysis of synthesized coals by using ultra-fast MAS solid "N NMR
271 Observation of hydrogen flux distribution in elastic stress field using SIMS

Elemental analysis 1

272 (ISIJ Research Promotion Grant) Enhancing effect of optical emissions from helium-glow
plasma associated with sampling by an ablathigh-repetition pulsed laser

273 (ISIJ Research Promotion Grant) Development of glow discharge emission spectrograph with
three-dimensional spatial resolution

274 Control of the breakdown point in laser-induced breakdown spectroscopy
by using tunable focusing system

Elemental analysis 2

275 (Shiraishi Commemorative Prize) Development of gas analysis method in iron and
steel making process

276 Evaluation of extraction methods of rare earth oxide inclusion particles in steel

277 Analysis of trace elements in high purity steel by iron high selectivity molecular recognition resin

Digitization of analytical instruments in steel analysis
278 (ISIJ Research Promotion Grant) Minor arsenic analysis in major iron matrix
279 Cathodoluminescence analysis of alumina scale

280 Improvement of a method for trace element analysis using a combination of total reflection
X-ray fluorescence analysis and solid-phase extraction

281 XRF measurement of high temperature samples
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ISIJ and JIM Joint Sessions

Lecture No.
Joint Session Title
Titanium and its alloys 1
J1 Chemical reactions during reduction of TiCl, by Mg in actual sponge titanium production process

J2 Depression effect of Fe elution by Ti-diffused surface layer of steel vessel used for
sponge titanium manufacturing

J3 Factors affecting separativeness of deposited titanium foils from cathodes

Titanium and its alloys 2

J4 Master alloy powder suitable for manufacturing of Ti-SAl-1Fe by blended elemental powder
metallurgy

J5 Solidification behavior of Ti-6Al-4V

J6 Effect of surface polishing condition on the anodizing color behavior of commercially
pure titanium sheet

Titanium and its alloys 3

J7 Image-based crystal plasticity analysis of strain redistribution and changes in activity of
slip systems in polycrystalline a titanium

J8 Equiaxed a microstructure evolution in Ti-10Al-1Zr-1Mo-1Nb alloy by thermomechanical treatment

J9 Creep deformation and its proposal of high-temperature deformation mechanism map for
a heat resistant near a-titanium alloys

Titanium and its alloys 4

J10 Thermodynamic considerations of precipitation of o lamellae during f—a transformation in
Ti-6Al1-4V alloy

J11 Room temperature creep behavior and the effect on dwell fatigue damage of Ti-6A1-4V forged bar

J12 Microstructure and mechanical properties of Ti-6Al-4V component built by laser metal deposition

Titanium and its alloys 5
J13 Fatigue property and microstructure of Til7 alloy

J14 Hot deformation behavior and dynamic phase transformation of Ti-17 alloy under
the B-transus temperature

J15 Prediction of microstructure and mechanical property in hot forging of Ti-17 alloy
by combination of physical modeling and neural network modeling

J16 Effect of oxygen on aging behavior of Ti-17 alloy

J17 Evaluation for true stress-strain curves by image analysis tensile test at elevated temperature in
Ti-17 alloy

Titanium and its alloys 6
J18 High strength Ti-based alloys for structural and biological applications

J19 Role of the 1st-step aging of two-step aging processing with high- to low-temperature sequence
about Ti-15-3 alloy

J20 Effect of elemental segregation on ® phase formation and mechanical properties of Ti-Mo-Al alloys

J21 Microstructure evolution and formation of isothermal o phase by aging in
Ti-Mo base shape memory alloy

Ultrafine grained materials -fundamental aspects for ultrafine grained structures- 1

J22 Microstructure and mechanical properties of harmonic structure designed medium carbon steel with
heat treatments

J23 Simultaneous increment of strength and ductility by Thermo-Mechanical Processing in
harmonic structure designed pure copper

J24 Role of shell structure in harmonic structure designed pure nickel

Ultrafine grained materials -fundamental aspects for ultrafine grained structures- 2

J25 Investigation of strengthening mechanism in Ni-38Cr-3.8Al with fine lamellar structure
by in-situ neutron diffraction analysis

J26 Grain refinement in various FCC-metals processed by HPT or torsion at elevated temperatures
J27 Mechanical properties and strengthening mechanisms of ultrafine grained Al-Mg alloy

J28 Microstructure and mechanical properties of 2N/4N-Al multi-layered metals fabricated by ARB and
subsequent annealing processes
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Ultrafine grained materials -fundamental aspects for ultrafine grained structures- 3
J29 Unique deformation structure evolution in Ti-25Nb-25Zr harmonic structure alloy by cold rolling
J30 Harmonic structure development during spark plasma sintering of -CEZ Ti alloy

J31 Improvement of mechanical properties via singular point controlling in harmonic structure
designed pure titanium
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