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ECF24 TC21 “"Hydrogen Embrittlement” Symposium

Hydrogen embrittlement in metallic materials: Pipeline transport,
hydrogen storage, and other applications

TC21 HYDROGEN EMBRITTLEMENT AND TRANSPORT

N e PSS

e We aim to bring together top scientists and researchers in the field of hydrogen
embrittlement to present the latest achievements, the current state of the art, and the future
research framework for a better understanding of hydrogen embrittlement phenomena.

e The main objective is to enable open and productive dialogue between all disciplines that
study hydrogen embrittlement phenomena from any scientific or technological perspective
which were transformed by continuous advances in materials science and materials engineering.

e The idea is to attract top researchers in hydrogen embrittlement, including 14 invited
speakers (see pages 18-21), to join the ECF24 TC21 “Hydrogen Embrittlement” Symposium.

e The main topics:

- Hydrogen-materials/deformation interactions;

- Hydrogen-assisted cracking (HAC);

- Hydrogen embrittlement (HE) mechanisms and their interactions;

- HE-assisted fatigue;

- Hydrogen-induced delayed fracture;

- HE-controlled stress corrosion cracking (HE-SCC);

- Hydrogen-induced phase transformation

- Hydrogen diffusion, trapping, mapping, and novel critical experiments;

- HE and materials' mechanical response at different scales;

- HE-resistant alloys;

- HE prevention and mitigation;

- Multiscale, computational, and atomistic modeling of HE;

- Hydrogen: Damage mechanisms on hydrogen production, transport, and storage assets and equipment

- Gas pipelines transporting hydrogen-gas mixture and 100% H2: HE and HE-assisted fatigue;

- Fracture and structural integrity at all scales in a hydrogen environment;

- Hydrogen embrittlement and hydrogen damage - industrial case studies (HE, HIC, SOHIC, HSC, HTHA,
hydride embrittlement,...).

Organizing committee, ECF24 TC21 “"Hydrogen Embrittlement” Symposium:

Chairs:
e Professor Frank Cheng (fcheng@ucalgary.ca), University of Calgary,

Schulich School of Engineering, Canada
e Tom Depover, Associate Professor (Tom.Depover@UGent.be), University of Ghent, Belgium
e Professor Milos B. Djukic (mdjukic@mas.bg.ac.rs), University of Belgrade,

Faculty of Mechanical Engineering, Serbia

Co-chairs:

e Motomichi Koyama, Associate Professor, Tohoku University, Japan

o Livia Cupertino Malheiros, Assistant Professor, Imperial College London, UK

e Masoud Moshtaghi, Assistant Professor, LUT University, LUT School of Energy Systems,
Finland

e Dr. Birhan Sefer, Swerim AB, Sweden

For more details and news about ESIS TC21 “Hydrogen Embrittlement” Symposium please
check here: https://ecf24.eu/symposia.html
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Timetable

ECF24 TC21 “"Hydrogen Embrittlement” Symposium

26 - 30 August (Monday - Friday)

MOZAIK EVENT CENTER, HALL Voda Sjever (Hall 2)

Monday, Tuesday, Wednesday, Thursday, Friday,
26th 27th 28th 29th 30th
Session Session Session Session Session
TC 21.01 TC 21.04 TC 21.07 TC 21.10 TC 21.13
(morning) (morning) (morning) (morning) (morning)
11:00-12:45 | 11:00-13:00 11:00-13:00 11:00 - 12:45 11:00—-12:45
1. | 273 1nvited talk 1. | 284 1nvited talk 1. | 408 1nvited talk 1. | 509 1nvited talk 1. | 180
2. | 739 1nvited talk 2. | 356 2. | 195 i1nvited talk 2. | 435 i1nvited talk 2. | 597
3. 1148 3. 289 3. | 465 3. | 154 1nvited talk 3. 1229
4. | 369 4. | 489 4, | 587 4. | 137 4, | 338
5. 1372 5. |746 5. 1159 5. ] 142 5.1 167
6. | 539 6. | 446 6. | 164 6. | 245 6. | 553
7. | 596 7.1 161 7. 1157 7. 1480 7. | Xxx
8. 794 Invited talk 8. 793 Invited talk
Session Session Session Session
TC 21.02 TC 21.05 TC 21.08 TC 21.11
(afternoon) (afternoon) (afternoon) (afternoon)
14.00 - 15.45 14.00 - 15.45 14.00 - 15.45 14.00 - 15.45
1. | 186 mvitedtalk | 1. | 376 1. | 487 1nvited talk 1. | 342
2. 117 2. 382 2. 193 Invited talk 2. 578
3. | 374 3. ]442 3. | 165 3. | 402
4. | 368 4. | 461 4. | 283 4. | 675
5.1123 5. | 505 5. | 317 5.1185
6. | 126 6. | 510 6. | 357 6. | 337
7. 1128 7. | 515 7. | 496 7. | 246
Session Session Session Session
TC 21.03 TC 21.06 TC 21.09 TC 21.12
(afternoon) (afternoon) (afternoon) (afternoon)
16.30 - 18.00 16.30 - 18.15 16.30 - 18.15 16.30 - 18.00
1. | 275 1. | 710 mvitedtak | 1. | 280 1. ] 213
2. | 635 2. 1614 2. | 285 2. 1118
3. | 386 3. 1503 3. 1299 3. 1201
4, | 313 4. | 146 4. | 404 4. | 247
5. 1540 5.1194 5. 1452 5. | 286
6. | 566 6. | 443 6. | 462 6. | 321
7. | 502 7. | 687

For the list of all 14 invited speakers, highly acclaimed hydrogen embrittlement researchers,

see pages 18-21.




ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.01

Monday, 26" (Hall 2), 11:00 — 12:45 h

Session

TC 21.01 (Hall 2), 11:00 — 12:45 h

Session Chairs

Cheng Frank, Depover Tom, Djukic Milos B.,
Moshtaghi Masoud, Sefer Birhan

11.00-11.15

Invited talk:
Modelling hydrogen trapping in porosities at the
continuous scale
Yann Charles, Frédéric Christien, Alixe Dréano,
Jonathan Mougenot, Monique Gaspérini

273

11.15-11.30

Invited talk:
HYDROGEN COMPATIBILITY OF PIPELINE STEEL AFTER
LONG-PERIOD SERVICE BASED ON INDUSTRY-SCALE
PLATFORM
Yuxing Li, Cuiwei Liu, Cailin Wang,
Yuanxing Ning, Xinran Yu
739

11.30 - 11.45

THE EFFECT OF COMPOSITION ON THE HYDROGEN
EMBRITTLEMENT BEHAVIOR OF HIGH-MN STEELS
Bilal Ousiabou, Steve Woei Ooj, Mahdieh Safyari,
Masoud Moshtaghi, Ehsan Ghassemali

148

11.45-12.00

HYDROGEN EFFECT ON EDGE DISLOCATION IN BCC IRON
AT HIGHER CONCENTRATIONS: STRONG PINNING
AND RESULTING TWINNING
Ryosuke Matsumoto, Shinya Taketomi

369

12.00 - 12.15

HYDROGEN EFFECTS ON NANOINDENTATION SOFTENING
AND HARDENING IN IRON
Shinya Taketomi, Toshiki Taniguchi, Hiroki Yamamoto,
Seiya Hagihara, Sadahiro Tsurekawa, Ryosuke Matsumoto
372

12.15-12.30

INCORPORATING HYDROGEN ATOMS INTO MOLECULAR
DYNAMIC SIMULATION CELL FILES
Mehmet Furkan Baltacoiglu, Burak Bal
539

12.30 - 12.45

Improving the hydrogen resistance of high-strength
fastener steels
Marjolein Weyns, Vsevolod Razumovskiy, Matthew Galler,
Kim Verbeken, Tom Depover
596




ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.02

Monday, 26t (Hall 2), 14:00 — 15:45 h

Session

TC 21.02 (Hall 2), 14:00 — 15:45 h

Session Chairs

Depover Tom, Moshtaghi Masoud, Ogawa Yuhei

14.00 - 14.15

Invited talk:

Local crack arrestablity of hydrogen-related intergranular
fracture in as-quenched martensitic steel
Akinobu Shibata, Ivan Gutierrez-Urrutia, Akiko Nakamura,
Taku Moronaga, Kazuho Okada, Yazid Madi,

Jacques Besson, Toru Hara

186

14.15 - 14.30

Beneficial impacts of solute hydrogen against
embrittlement in Fe-Cr-Ni
austenitic steels
Yuhei Ogawa, Osamu Takakuwa, Kaneaki Tsuzaki, Akinobu Shibata
117

14.30 — 14.45

In situ neutron diffraction analysis of the deformation
mechanism in hydrogen-charged
Fe-24Cr-19Ni-based austenitic stainless steel
Tatsuya Ito, Yuhei Ogawa, Wu Gong, Wengi Mao, Takuro Kawasaki,
Kazuho Okada, Akinobu Shibata, Stefanus Harjo
374

14.45 — 15.00

First-principles study on the hydrogen
absorption energy in Fe-Cr-Ni systems:
Dis-synergy effect of Cr and Ni atoms
Junichiro Morivama, Osamu Takakuwa, Masatake Yamaguchi
368

15.00 - 15.15

Role of shot peening in hydrogen embrittlement resistance of
tempered martensitic steels
Magdalena Eskinja, Gerald Winter, Holger Schnideritsch, Jiirgen
Klarner, Gregor Mori

123

15.15-15.30

MICROSTRUCTURAL ORIGINS OF ENHANCED RESISTANCE TO
H-ASSISTED FATIGUE CRACK GROWTH IN AUSFORMED AND
TEMPERED MARTENSITIC STEELS
Rama Srinivas Varanasi, Motomichi Koyama, Timothee Redarce,
Kosei Kobayashi, Hiroshi Kakinuma, Akinobu Shibata,
Hisao Matsunaga, Eiji Akiyama

126

15.30 — 15.45

The role of martensite in hydrogen embrittlement of
post-processed L-PBF 316L stainless steel
Liesbet Deconinck, Pedro A. Ferreirds, Zaiging Que,
Roy Johnsen, Xu Lu

128




ECF24 TC21 “Hydrogen Embrittlement” Symposium
Session TC 21.03
Monday, 26" (Hall 2), 16:30 — 18:00 h

Session TC 21.03 (Hall 2), 16:30 —18:00 h
Session Chairs Depover Tom, Shibata Akinobu, Moshtaghi Masoud
16.30 — 16.45 SIMULATION OF HYDROGEN EMBRITTLEMENT

IN PIPELINE STEELS
Daniella Lopes-Pinto, Nikolay Osipov,
Yazid Madl, Jacques Besson

275
16.45 - 17.00 EFFECT OF HYDROGEN GAS BLENDING RATIOS
WITH METHANE ON HYDROGEN EMBRITTLEMENT
BEHAVIOR OF X65 PIPELINE STEEL
Sina Rahimi, Tom Depover, Kim Verbeken,
Elpida Pjperopoulos, Edoardo Proverbio
635

17.00 - 17.15 EVOLUTION OF TENSILE TESTING METHODOLOGIES FOR
HYDROGEN EMBRITTLEMENT IN AUSTENITIC
STEELS: A COMPARATIVE STUDY
Jonathan Nietzke, Florian Konert, Tomas Freitas, Zephanja Krzysch,
Alessandro Campari, Oded Sobol

386

17.15-17.30 TESTING GASEOUS HYDROGEN EMBRITTLEMENT IN STEEL
USING SUB-SIZED FRACTURE TOUGHNESS SPECIMENS
Luciano Meirelles Santana, Daniella Lopes Pinto, Jader Furtado,
Pierre-Jean Marchais, Francis Bourguignon,
Abdennour Meddour, Jacques Besson, Yazid Madi

313
17.30 - 17.45 EXPLORING THE IMPACT OF HYDROGEN EMBRITTLEMENT
PHENOMENON ON THE BALLISTIC
PROPERTIES OF MATERIALS
Mehmet Furkan Balticioglu, Baris Cetin, Burak Bal
540

17.45 - 18.00 THE EFFECT OF LOW-TEMPERATURE TEMPERING ON
HYDROGEN DIFFUSION AND TRAPPING
IN DIRECT-QUENCHED
MARTENSITIC STEEL
Renata Latypova, Lisa Claeys, Kim Verbeken, Tom Depover,
Jukka Kémi, Sakari Pallaspuro

566




ECF24 TC21 “Hydrogen Embrittlement” Symposium
Session TC 21.04
Tuesday, 27 (Hall 2), 11:00 — 13:00 h

Session TC 21.04 (Hall 2), 11:00-13:00 h
Session Chairs Cheng Frank, Depover Tom, Henaff Gilbert
11.00-11.15 Invited talk:

MECHANISM-BASED DESIGN OF HYDROGEN
EMBRITTLEMENT RESISTANT ALLOYS AND STRUCTURES

Masoud Moshtaqghi
284

11.15-11.30 UNIFIED HELP+HEDE MODEL FOR THE SYNERGY OF
HYDROGEN EMBRITTLEMENT MECHANISMS IN METALS:
REVIEW AND NEW INSIGHTS
Milos B. Djukic, Gordana Bakic, Bratislav Rajicic,
Aleksandar Sedmak, Alireza Behvar, Meysam Haghshenas,
Muhammad Wasim, Hsiao Wei Lee, Cemal Basaran

356

11.30 - 11.45 Interpretation of hydrogen-assisted fatigue crack growth in
ferrite-pearlite steel focusing on the thermally-activated
hydrogen-dislocation interaction
Osamu Takakuwa, Yuhei Ogawa

289

11.45-12.00 ABOUT THE IMPLICATION OF THE HYDROGEN-METALLURGICAL
DEFECTS INTERACTIONS IN THE MECHANISMS OF HYDROGEN-
INDUCED INTERGRANULAR FRACTURE OF NICKEL-BASED ALLOYS
Abdelali Oudlriss, Yasmine Ben Jedlidia, Siva Pasard Murugan,
Xavier Feaugas

489

12.00 - 12.15 HYDROGEN-INDUCED INTERGRANULAR FRACTURE IN NICKEL
Yu Ding, Zhiliang Zhang, Jianying He
746

12.15-12.30 An investigation on hydrogen embrittling mechanisms in
martensitic advanced high-strength steels
Carlo Maria Belardini, Bernardo Disma Monellj, Tom Depover,
Giuseppe Macoretta, Filippo Berto, Renzo Valentini

446

12.30 - 12.45 HYDROGEN DIFFUSION BEHAVIOR IN TEMPERED MARTENSITIC
STEEL: EFFECT OF STATIC LOADING
Saya Ajito, Hiroshi Kakinuma, Tomohiko Hojo, Motomichi Koyama,
Takuya Hara, Tomohiko Omura, Eiji Akiyama
161

12.45-13.00 Invited talk:
HYDROGEN EMBRITTLEMENT AND ITS PREVENTION IN
AL-ZN-MG ALLOYS
Hiroyuki Toda, Y. Wang, M. Yamaguchi, T. Tsuru,
K. Ebihara, K. Shimizu, H. Fujihara, K. Hirayama

794
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ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.05

Tuesday, 27t (Hall 2), 14:00 — 15:45 h

Session

TC 21.05 (Hall 2), 14:00 — 15:45 h

Session Chairs

Djukic Milos B., Charles Yann, Matsunaga Hisao

14.00 — 14.15

HYDROGEN EMBRITTLEMENT BEHAVIORS OF A286
IN HIGH PRESSURE GASEOUS HYDROGEN
AND PRE-CHGAREGED HYDROGEN
Akihiko Fukunaga

376

14.15 - 14.30

FATIGUE CRACK GROWTH RATE UNDER IN-SITU
ELECTROCHEMICAL HYDROGEN CHARGING
IN A 42CrMo4 STEEL: INFLUENCE OF
ELECTROLYTE AND FREQUENCY )
Victor Arniella Guzman, Marcos Manuel Llera, Guillermo Alvarez,
Francisco Javier Belzunce, Maria Cristina Rodriguez

382

14.30 — 14.45

Investigation of hydrogen damage effects on 22MnB5 steels
using ion implantation
Claudio G. Schén, Doris F.L. Borges, Zacarias E. Fabrim,
Renata O. Silva, Milos B. Djukic, Paulo F.P. Fichtner

442

14.45 - 15.00

ASSESSMENT OF HYDROGEN EMBRITTLEMENT
SUSCEPTIBILITY IN STRUCTURAL STEELS
) THROUGH THE SMALL PUNCH TEST
Guillermo Alvarez, Marcos Manuel Llera, Sara Otero, Andrés Diaz,

Francisco Javier Belzunce, Cristina Rodriguez
461

15.00 - 15.15

PRACTICAL APPLICATION OF FRACTURE MECHANICS
DATA FROM HYDROGEN EMBRITTLEMENT
AND STRESS CORROSION TESTING
Joshua E. Jackson, Tiffany C. Arechiga, Craig M. Tod,
Milos B. Djukic, Bryan Fahimi

505

15.15-15.30

Hydrogen Embrittlement Properties of Microalloyed TRIP-aided
Martensite-Bainitic Ferrite Steels
Tomohiko Hojo, Junya Kobayashi, Koh-ichi Sugimoto,
Akihiko Nagasaka

510

15.30 — 15.45

Evaluating the HIC resistance of Longitudinally Submerged
Arc Welded API 5L X65 Carbon Steel in NACE solution
Ihsan ulhag Toor, Eissa Alzahrani, Nasirudeen Oguniakin,

Milos B. Djukic

515




ECF24 TC21 “Hydrogen Embrittlement” Symposium
Session TC 21.06
Tuesday, 27 (Hall 2), 16:30 — 18:15 h

Session TC 21.06 (Hall 2), 16:30—-18:15 h
Session Chairs Cheng Frank, Hong Luo, Djukic Milos B.
16.30 — 16.45 Invited talk:

THE CRUCIAL STEP FOR THE OCCURRENCE OF HYDROGEN
EMBRITTLEMENT IN GASEOUS ENVIRONMENTS:
FROM MOLECULAR H2 TO ATOMICH

Frank Cheng

710

16.45-17.00 Hydrogen interaction with an equiatomic
FeMnCoCrNi high entropy alloy
Mohammadhossein Barati Rizi, Lisa Claeys,
Kim Verbeken, Tom Depover

614

17.00 - 17.15 THE EFFECT OF HYDROGEN ON THE MICRO-MECHANICAL
BEHAVIOUR OF ALPHA TITANIUM
Mehmet Fazil Kapci, Antonio Alvaro, Xu Lu

503

17.15-17.30 Hollow specimen for assessment of mechanical properties in
pressurized hydrogen gas environments: review of method,
and the effect of internal and environmental
hydrogen embrittlement in
additively manufactured alloy 718
Robert Sundstrém

146

17.30 - 17.45 Comprehensive investigation of hydrogen-induced intergranular
cracking in a CoCrNi medium entropy alloy fabricated via laser
powder bed fusion
Tingshu Chen, Hang Su, Sui Wang, Chaoming Wang, Anging Fu

194
17.45 - 18.00 Developing a hybrid high-entropy alloy-steel to mitigate
hydrogen embrittlement
Lorea Armendariz, Alfredo Zafra, Emilio Martinez-Paneda
443

18.00 — 18.15 THE INFLUENCE OF PITTING CORROSION GEOMETRY IN THE
PRESENCE OF HYDROGEN ON PIPELINE STEEL STRESS LIMIT:
AN EXPERIMENTAL AND FINITE ELEMENT ANALYSIS
INVESTIGATION
Mohammad Mousavinia, Ghazaleh Yazdani, Abdoulmajid Eslami,
Mohammad Ali Golozar, Navid Saeidi, Reza Miresmaeili

502




ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.07

Wednesday, 28t (Hall 2), 11:00 — 13:00 h

Session

TC 21.07 (Hall 2), 11:00 - 13:00 h

Session Chairs

San Marchi Chris, He Jianying, Depover Tom

11.00 -11.15

Invited talk:

DISLOCATION CELLS EXPLAIN THE HIGH HYDROGEN
EMBRITTLEMENT SUSCEPTIBILITY OF ADDITIVELY
MANUFACTURED INCONEL 718
Alfredo Zafra, Claudia Santos Maldonado,
Minh-Son Pham, Emilio Martinez-Paneda

408

11.15-11.30

Invited talk:

Hydrogen induced intergranular fracture of NiCoCr medium
entropy alloys under in-situ hydrogen charging condition
Hang Su, Tingshu Chen, Chaoming Wang, Sui Wang, Anging Fu

195

11.30 - 11.45

MODELLING OF HYDROGEN-INDUCED FAILURE IN
POLYCRYSTALLINE MATERIALS THROUGH A STRAIN GRADIENT
CRYSTAL PLASTICITY FRAMEWORK
Berkehan Tatlj, Enes Glinay, Tuncay Yalginkaya

465

11.45-12.00

NUMERICAL MODELLING AND EXPERIMENTAL CHARACTERIZATION
OF HYDROGEN EMBRITTLEMENT OF PIPELINE STEEL
Niels Schultheiss, Reiner Trautmannsberger,
Sebastian Minstermann, Aida Nonn

587

12.00 - 12.15

DEVELOPMENT OF HYDROGEN VIDEO IMAGING SYSTEM FOR
ANALYZING HYDROGEN DIFFUSION BEHAVIORS IN
POLYCRYSTALLINE METALS
Hiroshi Kakinuma, Saya Ajito, Tomohiko Hojo,
Motomichi Koyama, Eiji Akiyama

159

12.15-12.30

STRATEGIZING FOR HYDROGEN EMBRITTLEMENT BY PROTECTING
THE WEAKEST MICROSTRUCTURAL ELEMENT
Mohamed Naguib Elkot, Binhan Sun, Dirk Ponge, Dierk Raabe

164

12.30 - 12.45

Insights into hydrogen-defect interaction in nanostructured
materials at large strains
Marlene Kapp, Michael Zawodzki, Stanislav Zak, Masoud Moshtaghi,
Bernd Loder, Gregor Mori, Jirgen Eckert, Reinhard Pippan,
Oliver Renk
157

12.45-13.00

Invited talk:
MECHANISM-BASED PREDICTIVE MODEL FOR HYDROGEN
EMBRITTLEMENT CONSIDERING EFFECT OF PLASTICITY
ON DECOHESION
Haiyang Yu, Jianying He, Zhiliang Zhang
793
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ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.08

Wednesday, 28" (Hall 2), 14:00 — 15:45 h

Session

TC 21.08 (Hall 2), 14:00 — 15:45 h

Session Chairs

Cheng Frank, Toda Hiroyuki, Djukic Milos B.

14.00 - 14.15

Invited talk:

THE IMPACT OF HYDROGEN ON THE PLASTICITY OF FCC
METALS AND ALLOYS BASED ON NANO-INDENTATION
INVESTIGATION
Xavier Feaugas, Abdelali Oudriss, Yasmine Ben Jedidia,
Siva Murugan

487

14.15 - 14.30

Invited talk:
ENVIRONMENT INDUCED EMBRITTLEMENT BEHAVIOR
OF HIGH-ENTROPY ALLOYS
Hong Luo, Zhimin Pan, Qiancheng Zhao

193

14.30 — 14.45

LIMITATIONS OF HYDROGEN DETECTION AFTER 150 YEARS OF
HYDROGEN DAMAGE RESEARCH IN METALLURGY
Matheus A. Tunes, Stefan Tichy, David Scheiblehner,

Andreas Sprung, Eva Gerold, Patrick Willenshofer,
Sebastian Samberger, Thomas M. Kremmer,
Irmgard WeiBensteiner, Philip Dummitraschewitz,
Helmut Antrekowitsch, Peter J. Uggowitzer,
Milos B. Djukic, Stefan Pogatscher

165

14.45 - 15.00

AN OVERVIEW OF THE EFFECT OF NANO/MICRO SIZED PARTICLES
IN HYDROGEN EMBRITTLEMENT IN ALUMINUM BASED
STRUCTURES
Mahdieh Safvari, Masoud Moshtaghi

283
15.00 - 15.15 Hydrogen embrittlement in nickel alloys: some insights
Xu Lu, Roy Johnsen
317
15.15-15.30 EXPERIMENTAL AND SIMULATION APPROACHES TO HYDROGEN
EMBRITTLEMENT BEHAVIOUR OF ADDITIVELY MANUFACTURED
ALLOYS AND STRUCTURES
Masoud Moshtaghi
357
15.30 — 15.45 Evaluation of hydrogen-induced cracking by using wedge-loaded

compact tension specimens
Amirhossein Jabbari Mostahsan, Zahra Silvayeh, Peter Auer,
Jennifer Stippich, Andreas Drexler, Josef Domitner

496

11




ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.09

Wednesday, 28" (Hall 2), 16:30 — 18:15 h

Session

TC 21.09 (Hall 2), 16:30 — 18:15 h

Session Chairs

Feaugas Xavier, Sefer Birhan, Su Hang

16.30 — 16.45

OXYGEN INHIBITION OF GASEOUS HYDROGEN EMBRITTLEMENT
IN STEEL: EXPERIMENTS AND SIMULATIONS
Pilar Fernandez-Pison, Quentin Sellam,
Luciano Meirelles Santana, Daniella Lopes Pinto,
Vincent Farrugia, Yazid Madi, Jacques Besson

280

16.45 - 17.00

STATE-OF-THE-ART FATIGUE TESTING APPROACHES FOR
QUALIFICATION AND REPURPOSING THE EXISTING HYDROGEN
INFRASTRUCTURES
Kalle Lipidinen, Masoud Moshtaghi

285

17.00 — 17.15

HYDROGEN PERMEATION AND DAMAGE BEHAVIOR OF PIPELINE
STEELS UNDER HYDROGEN BLENDING TRANSPORTATION
CONDITIONS
Qian Zhao, Lei Zhang, Yunying Xing, Xiaohu Huang
299

17.15-17.30

HYDROGEN INDUCED FRACTURE TOUGHNESS
DEGRADATION IN THE HEAT-AFFECTED
ZONE OF A PIPELINE STEEL
Laura De Pue, Sarah Vandorpe, Jubica Jubica, Lisa Claeys,
Behzad Vasheghani Farahani, Tom Depover,
Kim Verbeken, Wim De Waele

404

17.30 — 17.45

HYDROGEN EMBRITTLEMENT IN L485 PIPELINE MATERIALS:
COMPARATIVE INSIGHTS BETWEEN EXCAVATED AND STOCK
CONDITIONS
Jubica Jubica, Lisa Claeys, Laura De Pue, Wim De Waele,
Tom Depover, Kim Verbeken

452

17.45 - 18.00

Characterization methodology of pipeline weld joints under
hydrogen gas using miniature specimens
Said Belkacemi, Jacques Besson, Maxime Bertin,
Abdennour Meddour, Yazid Madi

462

18.00 — 18.15

Improving Hydrogen Embrittlement Resistivity of
Ultra-High Strength Wire Rod Steel
for Fastener Production
H. Elsayed, M. Galler, R. Vallant
C. Sommitsch

687
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ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.10

Thursday, 29t (Hall 2), 11:00 — 12:45 h

Session

TC 21.10 (Hall 2), 11:00 — 12:45 h

Session Chairs

Djukic Milos B., Moshtaghi Masoud, Sefer Birhan

11.00-11.15

Invited talk:
HYDROGEN-ASSISTED FATIGUE AND FRACTURE IN
PIPELINE STEELS: MYTHS AND GENERAL TRENDS
Chris San Marchi, Milan Agnanj, Fernando D. Leon-Cazares,
Robert W. Wheeler, Joseph A. Ronevich

509

11.15-11.30

Invited talk:
VARIOUS STRENGTH PROPERTIES OF PIPELINE STEEL
X60 IN HYDROGEN GAS ENVIRONMENT
Hisao Matsunaga, Yukinori Yanase, Toshiyuki Sunaba,
Masanobu Kubota
435

11.30-11.45

Invited talk:

INFLUENCE OF HYDROGEN CONTENT IN THE GAS BLEND
ON THE DAMAGE TOLERANCE OF A CNG TANK
Romain Walter, Guillaume Benoit, Denis Bertheau, Gaspard Bouteau,
Gilbert Henaff

154

11.45-12.00

Critical parameters for hydrogen entry into steel from a blend
of natural gas and gaseous hydrogen
Kldra Kuchtégkovd, Darya Rudomilova, Vaclav Sefl, Tomas Prosek
137

12.00 - 12.15

Applicability of API 5CT Steels for Hydrogen
Underground Storage
Stefanie Pichler, Bernd Loder, Gregor Mori

142

12.15-12.30

HYDROGEN EMBRITTLEMENT OF AUSTENITIC STAINLESS STEELS
AT SUBZERO, ROOM AND ELEVATED TEMPERATURES IN HIGH
PRESSURE HYDROGEN GAS
Johan Pilhagen, Birhan Sefer, Pontus Rydgren, Nuria Fuertes,
Eduard Navalles, Emil Edin, Lars Olof Nordin

245

12.30 - 12.45

FURTHER INSIGHTS INTO RELATIONS BETWEEN ALUMINIUM
ALLOYS AND HYDROGEN
Lionel Peguet, Armelle Daniélou, Tim Warner, Ricky Whelchel
480
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ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.11

Thursday, 29 (Hall 2), 14:00 — 15:45 h

Session

TC 21.11 (Hall 2), 14:00 — 15:45 h

Session Chairs

Gilbert Henaff, Oudriss Abdelali, Djukic Milos B.

14.00 — 14.15

THE EFFECT OF HYDROGEN GAS ON TENSILE
AND FATIGUE PROPERTIES OF HIGH
STRENGHT CARBON STEELS
Eduard Navalles I, Martinez, Birhan Sefer, Nuria Fuertes Casals,
Marta-Lena Antti, Pia Akerfeldt, Esa Virolainen, Caroline Klar Jaans
342

14.15 - 14.30

Improved Hydrogen Embrittlement Resistance
of 316 Stainless Steel Produced
using Direct Energy Deposition
Esteban Rodoni, Norberto Jimenez-Mena, Thaneshan Sapanathan,
Lisa Claeys, Tom Depover

578

14.30 — 14.45

Multi-modal 3D image-based simulation of propagation behavior
of intergranular crakcs in Al-Zn-Mg alloy
Ryota Higa, Hiro Fujihara, Hiroyuki Toda, Kenichi Ebihara,
Tsuyoshi Mayama, Masayuki Uesugi, Akihisa Takeuchi
402

14.45 — 15.00

ON THE MECHANICAL PROPERTIES OF LASER POWDER
BED FUSION 316L CONTAINING POROSITIES AND
CHARGED VIA GASEOUS HYDROGEN
Ali Nabizada, Lisa Claeys, Pascal J. Jacques,

Tom Depover, Kim Verbeken

675

15.00 - 15.15

THE INFLUENCE OF MICROSTRUCTURE ON HYDROGEN
EMBRITTLEMENT ABOUT HIGH STRENGTH SPRING STEEL
Manami Sunako, Masataka Mizumoto,

Azusa Qoi, Eiji Tada

185

15.15-15.30

Measuring Hydrogen Embrittlement in Additively Manufactured
Steel Structures using Hollow Tensile Test Specimen
Jannik Brumm, Anton Odermatt, Maximilian Passing,

Julian Jepsen, Thomas Kiassen, Nikolai Kashaev

337

15.30 — 15.45

SCREENING OF MECHANICAL DEGRADATION OF COMBUSTION
ENGINE AND EXHAUST METALLIC MATERIALS
IN HIGH PRESSURE AND HIGH TEMPERATURE
HYDROGEN GAS ENVIRONMENT
Birhan Sefer, Pontus Rydgren, Nuria Fuertes, Eduard Navalles,
Niklas Israelsson, Emil Edin, Lars Olof Nordin

246
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ECF24 TC21 “Hydrogen Embrittlement” Symposium
Session TC 21.12
Thursday, 29t (Hall 2), 16:30 — 18:00 h

Session TC 21.12 (Hall 2), 16:30 - 18:00 h

Session Chairs Schén Claudio, Tunes Matheus A., Djukic Milos B.

16.30 — 16.45 EFFECTS OF TEMPERATURE AND HYDROGEN ON FATIGUE
PROPERTIES OF AUSTENITIC STAINLESS STEEL
Gilbert Henaff

213

16.45-17.00 Dual Nature of Retained Austenite on Mechanical Properties
of Advanced High Strength Steels
with and without Hydrogen
Vahid Javaheri, Ehsan Ghassemalj, Roohallah Surki Aliabad,
Sumit Gosh, Saeed Sadeghpour, Jukka Kémi

118

17.00 - 17.15 EFFECT OF HYDROGEN ON PLASTICITY IN
ADVANCED HIGH STRENGHT STEELS
USED IN AUTOMOTIVE APPLICATIONS
Adam Stdhikrantz, Birhan Sefer, Tuomo Nyyssonen, Olli Oja
201

17.15-17.30 EFFECT OF HIGH-PRESSURE HYDROGEN GAS AT ROOM
AND HIGH TEMPERATURE ON THE MECHANICAL
PERFORMANCE OF CONVENTIONAL AND
ADDITIVELY MANUFACTURED
Ni-BASE ALLOYS
Frans Palmert, Zhe Chen, Birhan Sefer, Pontus Rydgren,
Nuria Fuertes, Eduard Navalles,
Emil Edin, Lars Olof Nordin

247

17.30 - 17.45 INSIGHTS INTO HYDROGEN-ASSISTED FATIGUE
CRACK GROWTH IN CARBON STEEL GRADES:
A MACHINE LEARNING APPROACH
Hamidreza Rohani Raftar, Mahdieh Safyari,
Masoud Moshtaghi

286

17.45 - 18.00 Assessing fracture surfaces and microstructures of
stainless steel 321 tested in hydrogen gas
Vishnu Anilkumar, Lars Nyborg, Yu Cao

321
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ECF24 TC21 “Hydrogen Embrittlement” Symposium

Session TC 21.13

Friday, 30t (Hall 2), 11:00 — 12:45 h

Session

TC 21.13 (Hall 2), 11:00 — 12:45 h

Session Chairs

Cheng Frank, Depover Tom, Djukic Milos B.,
Moshtaghi Masoud, Sefer Birhan

11.00 - 11.15

THE EFFECT OF PRECIPITATE CHEMISTRY ON HYDROGEN
TRAPPING: A DFT STUDY ON (Ti,V)(C,N)
Philipp Hammer, Werner Ecker, Lorenz Romaner, Matthew Galler,
Vsevolod 1. Razumovskiy

180

11.15-11.30

Hydrogen assisted toughness reduction in a pipeline steel assessed
by single edge notched tension tests
Margo Cauwels, Robin Depraetere, Wim De Waele, Stijn Hertele,
Kim Verbeken, Tom Depover

597

11.30 - 11.45

ENHANCING PIPELINE SAFETY FOR GASEOUS HYDROGEN
TRANSPORT: ASSESSING THE IMPACT OF OPERATIONAL
VARIABLES AND ALLOY CHARACTERISTICS ON THE
PROBABILITY OF FAILURE DUE TO

HYDROGEN-INDUCED MATERIAL DEGRADATION
Leonardo Giannini, Antonio Alvaro, Nicola Paltrinieri

229

11.45-12.00

THE APPLICABILITY OF THE HOLLOW SPECIMEN TECHNIQUE
FOR TESTING OF VARIOUS METALS UNDER HIGH PRESSURE
HYDROGEN ATMOSPHERES
Florian Konert, Jonathan Nietzke, Tomas Freitas,
Alessandro Campari, Oded Sobol

338

12.00 — 12.15

Experimental investigation of hydrogen embrittlement on the
low-cycle fatigue properties of an X52 pipeline steel
Carl Fischer, Heiner Oesterlin, Thorsten Michler

167

12.15-12.30

Trapping effects on hydrogen embrittlement in a 2205 duplex
stainless steel
Andrés Diaz, Rubén Rodriguez-Aparicio, Luis Medina,
Victor Arniella, Luis Borja Peral, Isidoro Ivan Cuesta,
Jesus Manuel Alegre

553

12.30 - 12.45

Enhancement of Al-doped CoCrNi medium-entropy alloy to
hydrogen embrittlement
Sui Wang, Hang Su, Tingshu Chen, Chaoming Wang, Anging Fu
XXX
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ECF24 TC21 “Hydrogen Embrittlement” Symposium
Poster Sessions (Main Hallway)
Tuesday, 27" and Wednesday, 28", 15:45 — 16:30 h

Poster Sessions 15:45-16:30

1. 15:45 - 16:30 HYDROGEN EMBRITTLEMENT OF AISI 420 STEEL:
CONVENTIONAL VS. ADDITIVELY MANUFACTURED
Bojan Zajec, Mirjam Bajt Leban, AndraZz Legat, Bojan Podgornik,
Frantz Martin
453

2. 15:45 - 16:30 Evaluation of Hydrogen Compatibility of Cr-Mo Steel by the
Continuous Hydrogen Charging Test
Toyota Kosuke, Matsuo Takashi

520

3. 15:45 - 16:30 The investigation into the mechanism of
hydrogen embrittlement of ferritic spheroidal
graphite cast iron using porous carbon steel
Kuga Yudai, Matsuo Takashi
579

4, 15:45 - 16:30 THE MECHANICAL PROPERTIES OF X70 STEEL PRE-CHARGED IN
BLEND OF HYDROGEN AND METHAN
Jan Kec, Lukas Jenicek, Jakub Jindra, Miloslav Poupa

664
5. 15:45 - 16:30 Fatigue properties of prestrained metastable austenitic stainless
steels in presence of hydrogen
Kento Hashiguchi, Junichiro Yamabe
292
6. 15:45 - 16:30 Hydrogen-Induced Ductility Losses of Additively Manufactured

17-4 PH Steels with Internal Hydrogen
Soma Kato, Kazuyuki Morishita, Kentaro Wada, Junichiro Yamabe
291

7. 15:45 - 16:30 Effect of hydrogen on tensile and fatigue properties of
copper-based cast alloy
Ren Yoshimoto, Kojiro Fujiyama, Takafumi Yano, Hirotoshi Enoki,
Takashi Ijjima, Junichiro Yamabe

296

8. 15:45-16:30 COMPARATIVE ANALYSIS OF HYDROGEN CHARGING METHODS
AND THEIR IMPACT ON THE MECHANICAL PROPERTIES AND
TRAPPING CAPACITY OF AN X70 PIPELINE STEEL
Ismael Fernando Izquierdo Torres, Lisa Claeys, Margo Cauwels,
Kim Verbeken, Tom Depover

517
9. 15:45 - 16:30 Influence of grain size and secondary phases on
the hydrogen embrittlement sensitivity of
AI8(CoCrFeNi)92 high entropy alloy
Lisa Claeys, Kateryna Ulybkina, Kateryna Kamyshnykova,
Kim Verbeken, Tom Depover
752
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ECF24 TC21 “Hydrogen Embrittlement”, Invited speakers (1)

Session TC 21.01 (Hall 2), Monday, 26™ August, 11:00 - 11:15 h (see page 4)

1. Professor Yann Charles, Université Sorbonne Paris Nord, Laboratoire des Sciences des
Procédés et des Matériaux, LSPM, CNRS, France

Yann Charles, Frédéric Christien, Alixe Dréano,
Jonathan Mougenot, Monique Gaspérini

Modelling hydrogen trapping in porosities at the continuous scale

Session TC 21.01, Monday, 26, 11:00 -11:15 h 273

More about Professor Yann Charles: https://www.lspm.cnrs.fr/en/pages-perso/yann-charles/
Session TC 21.01 (Hall 2), Monday, 26™ August, 11:15 - 11:30 h (see page 4)
2. Professor Yuxing Li, China University of Petroleum (East China), College of Pipeline and

Civil Engineering, Shandong Provincial Key Laboratory of Oil & Gas Storage and
Transportation Security, China

Yuxing Li, Cuiwei Liu, Cailin Wang, Yuanxing Ning, Xinran Yu

HYDROGEN COMPATIBILITY OF PIPELINE STEEL AFTER LONG-PERIOD
SERVICE BASED ON INDUSTRY-SCALE PLATFORM

Session TC 21.01, Monday, 26", 11:15 -11:30 h 739

More about Professor Yuxing Li: https://orcid.org/0000-0001-6035-1206

Session TC 21.02 (Hall 2), Monday, 26™ August, 14:00 - 14:15 h (see page 5)
3. Professor Akinobu Shibata, National Institute for Materials Science (NIMS), Japan

b

Akinobu Shibata, Ivan Gutierrez-Urrutia, Akiko Nakamura,
Taku Moronaga, Kazuho Okada, Yazid Madi, Jacques Besson, Toru Hara

Local crack arrestablity of hydrogen-related intergranular fracture in
as-quenched martensitic steel

Session TC 21.02, Monday, 26", 14:00 -14:15 h 186

More about Professor Akinobu Shibata: https://samurai.nims.go.jp/profiles/shibata akinobu?locale=en

Session TC 21.04 (Hall 2), Tuesday, 27t August, 11:00 - 11:15 h (see page 7)

4. Dr. Masoud Moshtaghi, Assistant Professor, LUT University,
LUT School of Energy Systems, Finland

& 4

Masoud Moshtaghi

MECHANISM-BASED DESIGN OF HYDROGEN EMBRITTLEMENT
RESISTANT ALLOYS AND STRUCTURES

Session TC 21.04, Tuesday, 27", 11:00 -11:15 h 284

More about Dr. Masoud Moshtaghi: https://www.lut.fi/en/profiles/masoud-moshtaghi
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ECF24 TC21 “Hydrogen Embrittlement”, Invited speakers (2)

Session TC 21.04 (Hall 2), Tuesday, 27" August, 12:45 - 13:00 h (see page 7)
5. Professor Hiroyuki Toda, Kyushu University, Japan
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Hiroyuki Toda, Y. Wang, M. Yamaguchi, T. Tsuru, K. Ebihara,
K. Shimizu, H. Fujihara, K. Hirayama

HYDROGEN EMBRITTLEMENT AND ITS PREVENTION IN
AL-ZN-MG ALLOYS

Session TC 21.04, Tuesday, 27", 12:45 —13:00 h 794

More about Professor Hiroyuki Toda: https://hyoka.ofc.kyushu-u.ac.jp/htmi/100020784 en.html

Session TC 21.06 (Hall 2), Tuesday, 27t August, 16:30 - 16:45 h (see page 9)
6. Professor Frank Cheng, University of Calgary, Schulich School of Engineering, Canada

Frank Cheng
THE CRUCIAL STEP FOR THE OCCURRENCE OF HYDROGEN

EMBRITTLEMENT IN GASEOUS ENVIRONMENTS:
FROM MOLECULAR H2 TO ATOMIC H

Session TC 21.06, Tuesday, 27", 16:30 - 16:45 h 710

More about Professor Fran Cheng: https://profiles.ucalgary.ca/frank-cheng

Session TC 21.07 (Hall 2), Wednesday, 28t August, 11:00 - 11:15 h (see page 10)
7. Dr. Alfredo Zafra, University of Oxford, United Kingdom

Alfredo Zafra, Claudia Santos Maldonado, Minh-Son Pham,
Emilio Martinez-Pafieda

DISLOCATION CELLS EXPLAIN THE HIGH HYDROGEN EMBRITTLEMENT
SUSCEPTIBILITY OF ADDITIVELY MANUFACTURED INCONEL 718

Session TC 21.07, Wednesday, 28t", 11:00 - 11:15 h 408

More about Dr Alfredo Zafra: https://eng.ox.ac.uk/people/alfredo-zafra/

Session TC 21.07 (Hall 2), Wednesday, 28t August, 11:15 - 11:30 h (see page 10)

8. Dr. Hang Su, State Key Laboratory of Performance and Structural Safety of Petroleum
Tubular Goods and Equipment Materials, CNPC Tubular Goods Research Institute, China

Hang Su, Tingshu Chen, Chaoming Wang, Sui Wang, Anging Fu

Hydrogen induced intergranular fracture of NiCoCr medium entropy
alloys under in-situ hydrogen charging condition

Session TC 21.07, Wednesday, 28", 11:15- 11:30 h 195

More about Dr. Hang Su: https://www.scopus.com/authid/detail.uri?authorId=57183459700
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ECF24 TC21 “"Hydrogen Embrittlement”, Invited speakers (3)
Session TC 21.07 (Hall 2), Wednesday, 28t August, 12:45 - 13:00 h (see page 10)

9. Dr. Haiyang Yu, Assistant Professor, Uppsala University, Division of Applied Mechanics,
Department of Materials Science and Engineering, Sweden

Haiyang Yu, Jianying He, Zhiliang Zhang

MECHANISM-BASED PREDICTIVE MODEL FOR HYDROGEN
EMBRITTLEMENT CONSIDERING EFFECT OF PLASTICITY ON
DECOHESION

L -3 Session TC 21.07, Wednesday, 28, 12:45 - 13:00 h 793

More about Dr. Halyang Yu, Assistant Professor:
https://www.uu.se/en/contact-and-organisation/staff?query=N21-515

Session TC 21.08 (Hall 2), Wednesday, 28% August, 14:00 - 14:15 h (see page 11)
10. Professor Xavier Feaugas, La Rochelle University, LaSIE UMR CNRS, France

Xavier Feaugas, Abdelali Oudriss, Yasmine Ben Jedidia,
Siva Murugan

THE IMPACT OF HYDROGEN ON THE PLASTICITY OF FCC METALS AND
ALLOYS BASED ON NANO-INDENTATION INVESTIGATION

Session TC 21.08, Wednesday, 28", 14:00 - 14:15 h 487

More about Professor Xavier Feaugas: https://lasie.univ-larochelle.fr/FEAUGAS-Xavier

Session TC 21.08 (Hall 2), Wednesday, 28%" August, 14:15 - 14:30 h (see page 11)
11. Professor Hong Luo, University of Science and Technology Beijing (USTB), China

Hong Luo, Zhimin Pan, Qiancheng Zhao

ENVIRONMENT INDUCED EMBRITTLEMENT BEHAVIOR OF HIGH-
ENTROPY ALLOYS

Session TC 21.08, Wednesday, 28t", 14:15 - 14:30 h 193

More about Professor Hong Luo:
https://adma.ustb.edu.cn/en/People/Faculty/780d7c7854844edc8224fb3247f7120c.htm

Session TC 21.10 (Hall 2), Thursday, 29t August, 11:00 - 11:15 h (see page 13)

12. Dr. Chris San Marchi, Distinguished Member of the Technical Staff at Sandia
National Laboratories, Sandia National Laboratories, USA

Chris San Marchi, Milan Agnani, Fernando D. Le6n-Cazares,
Robert W. Wheeler, Joseph A. Ronevich

HYDROGEN-ASSISTED FATIGUE AND FRACTURE IN PIPELINE STEELS:
MYTHS AND GENERAL TRENDS

Session TC 21.10, Thursday, 29, 11:00 - 11:15 h 509

More about Dr. Chris San Marchi:
https://energy.sandia.gov/programs/sustainable-transportation/hydrogen/materials-compatibility/
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ECF24 TC21 “"Hydrogen Embrittlement”, Invited speakers (4)

Session TC 21.10 (Hall 2), Thursday, 29t August, 11:15 - 11:30 h (see page 13)

13. Professor Hisao Matsunaga, Kyushu University, Department of Mechanical Engineeri
Research Center for Hydrogen Industrial Use and Storage (HYDROGENIUS), Japan

ng,

Hisao Matsunaga, Yukinori Yanase, Toshiyuki Sunaba,
Masanobu Kubota

VARIOUS STRENGTH PROPERTIES OF PIPELINE STEEL X60 IN
HYDROGEN GAS ENVIRONMENT

Session TC 21.10, Thursday, 29, 11:15-11:30 h

435

More about Professor Hisao Matsunaga: https://hyoka.ofc.kyushu-u.ac.jp/html/100020789 en.html
Session TC 21.10 (Hall 2), Thursday, 29t August, 11:30 - 11:45 h (see page 13)

14. Professor Gilbert Henaff, Institut Pprime UPR 3346 CNRS ENSMA Université de Poitiers,

ISAE-ENSMA, France

Romain Walter, Guillaume Benoit, Denis Bertheau, Gaspard Bouteau,
Gilbert Henaff

-
) INFLUENCE OF HYDROGEN CONTENT IN THE GAS BLEND

ON THE DAMAGE TOLERANCE OF A CNG TANK
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Session TC 21.10, Thursday, 29, 11:30 - 11:45 h

154

More about Professor Gilbert Henaff: https://pprime.fr/en/henaff-gilbert-2/
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Announcement

The Special Issue (SI) in a reputable journal
published by Elsevier

ECF24 TC21 “Hydrogen Embrittlement” Symposium
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A selection of papers presented at the ECF24 TC21 Thematic Symposium will be invited
for publication in a Special Issue (SI) of the reputable journal published by Elsevier.

The SI will also include the selected and invited papers presented at the ECF24 TC21
“Hydrogen Embrittlement” Symposium.

The title of the Special Issue (SI) in a reputable journal
published by Elsevier is:

"Hydrogen embrittlement in metallic materials: Pipeline transport,
hydrogen storage, and other applications”

The SI Guest Editors are:

e Professor Milos B. Djukic (mdjukic@mas.bg.ac.rs),
University of Belgrade, Faculty of Mechanical Engineering, Serbia

e Professor Frank Cheng (fcheng@ucalgary.ca),
University of Calgary, Schulich School of Engineering, Canada

e Tom Depover, Associate Professor (Tom.Depover@ugent.be),
Ghent University, Belgium

e Motomichi Koyama, Associate Professor, Tohoku University, Japan

The selected authors of papers presented at the Thematic Symposium ECF24 TC21
“Hydrogen Embrittlement”, during ECF24, will be invited by the SI Guest Editors to
submit the full papers for the SI in a reputable journal published by Elsevier.

The decision will be made by ECF24 TC21 "“Hydrogen Embrittlement”
symposium Chairs and the SI Guest Editors after the ECF24 conference. The
selected authors will be informed and invited by email.

The mandatory requirement is: The content of the full paper for the SI must contain
more than 50% new stuff to be accepted in comparison to the original research
contribution — a short version paper published in the ECF24 proceedings: “Procedia
Structural Integrity” journal (see next page). The extended full paper for the SI could
have a completely different title. It is the editors’ decision on whether or not the
extended content is sufficient. Authors should submit their conference papers as
supplementary documents. Invited papers submitted to the SI will undergo a rigorous
peer-review process with the same standard as regular submissions.
22



The ECF24 conference proceedings will be published with open access in Elsevier's
“Procedia Structural Integrity” (PSI) journal. Authors may (optional) submit a full
conference paper of 3-7 pages for PSI ECF24. Reviewed and accepted conference papers will
be published open access in a dedicated issue of Elsevier's PSI journal at
https://www.sciencedirect.com/journal/procedia-structural-integrity

The PSI ECF24 Full Paper template will be posted soon on the ECF24 web page.

Your PSI ECF24 full paper (optional) should be submitted by October 1, 2024 (after
the conference). Submission of your Full Paper contributions is organized through the
Conference Management System (https://www.conftool.org/ecf24/) on a separate "Full
Paper" link under "Your submissions".
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©
ESIS Technical Committee TC21 Hydrogen |
Embrittlement and Transport

The objective of ESIS TC21 is to enable open dialogua batwean all disciplines which study hydrogen
embrittlament.

ECF24 TC21 “Hydrogen Embrittlement” Symposium is organized and supported by

Technical Committee TC21 “"Hydrogen embrittlement and Transport”
(https://sites.google.com/structuralintegrity.eu/tc21) of the European Structural Integrity
Society — ESIS (https://www.structuralintegrity.eu/), and Prof. Frank Cheng

ESIS TC21 “Hydrogen Embrittlement and Transport”, Chairs:

- Professor Milos B. Djukic, University of Belgrade, Faculty of Mechanical Engineering, Serbia
- Dr. Ir. Tom Depover, Associate Professor, Ghent University, Belgium

- Dr. Antonio Alvaro, SINTEF Industry, Norway

- Dr. Emilio Martinez Pafeda, Associate Professor, University of Oxford, UK

- Dr. Eng. Motomichi Koyama, Associate Professor, Tohoku University, Japan

ESIS TC21 aims to bring together top scientists and researchers in the field of hydrogen

embrittlement, hydrogen technology, and hydrogen transport to present the latest

achievements, the current state of the art, and the future research framework for a better

understanding of hydrogen embrittlement phenomena and hydrogen-material interactions.

Check ESIS TC21 news here: https://sites.google.com/structuralintegrity.eu/tc21

Important links — Join Hydrogen embrittlement Network on LinkedeIn (LI):

- ESIS TC21 LinkedIn (LI) page (900+ folllowers):
https://www.linkedin.com/showcase/esis-technical-committees-tc2 1-hydrogen-embrittlement-and-transport/

- ESIS LI page (1.9k+ folllowers): https://www.linkedin.com/company/european-structural-integrity-society/

- Hydrogen Embrittlement LI Group (6k+ folllowers): https://www.linkedin.com/groups/4991909/

- Hydrogen Embrittlement LI Newsletter by Professor Milos B. Djukic (10k+ subscribers):
https://www.linkedin.com/newsletters/6877459701664157696/

Kind regards,

Chairs:

Frank Cheng, Tom Depover, Milos B. Djukic

Co-chairs:

Motomichi Koyama, Livia Cupertino Malheiros, Masoud Moshtaghi, Birhan Sefer
Organizers of the ECF24 Thematic/Special Symposium TC21 “Hydrogen Embrittlement”,
Hydrogen embrittlement in metallic materials: Pipeline transport, hydrogen storage,
and other applications
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