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Carbon steels and Cr-Mo steels 

are categorized as “Extremely” 

or “Severely” embrittled. 

 

Are these materials applicable to 

the components used in high-

pressure H2? 

NASA  

NASA, SAFETY STANDARD FOR HYDROGEN 

AND HYDROGEN SYSTEMS, Guidelines for 

Hydrogen System Design, Materials Selection, 

Operations, Storage, and Transportation (2005). 
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NASA  

For high-pressure H2, low or moderate strength steels are used (TS < 1000 MPa). 

Relative tensile strength (RTS) as a 

function of TS in 69 MPa H2 gas. 
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n CSA  Technical Subcommittee CHMC1 TSC

CHMC1  

→ NIMS   

J. Yamabe, H. Matsunaga, Y. Furuya, S. Hamada, H. Itoga, M. Yoshikawa, E. Takeuchi, S. 

Matsuoka, Qualification of chromium-molybdenum steel based on the safety factor multiplier 

method in CHMC1-2014, International Journal of Hydrogen Energy, Vol. 40, pp.719-728, 

2015 
 

n JARI IPHE

 
 

n IEA HIA Hydrogen Safety Task Task 37  
 

n  

• J. Yamabe, H. Itoga, T. Awane, T. Matsuo, H. Matsunaga, S. Matsuoka, Pressure cycle 

testing of Cr-Mo steel pressure vessels subjected to gaseous hydrogen, Journal of 

Pressure Vessel Technology, 2015. 

• H. Matsunaga, M. Yoshikawa, R. Kondo, J. Yamabe, S. Matsuoka, Slow strain rate tensile 

and fatigue properties of Cr–Mo and carbon steels in a 115 MPa hydrogen gas 

atmosphere, International Journal of Hydrogen Energy,2015. 

• S. Matsuoka, J. Yamabe, H. Matsunaga, Criteria for determining hydrogen compatibility 

and the mechanisms for hydrogen-assisted, surface crack growth in austenitic stainless 

steels, Engineering Fracture Mechanics, Accepted. 
 

n  

• Plenary lecture, The 12th International Conference on the Mechanical Behavior of 

Materials (ICM12), Karlsruhe, Germany, May, 2015  

• Keynote lecture, 8th International Conference on Materials Structure & Micromechanics 

of Fracture (MSMF8), Brno, Czech Republic, June, 2016  

• Invited talk, MATHRYCE Final Dissemination Workshop dedicated to Hydrogen 

Enhanced Fatigue, Paris, France, Sept., 2015 1 2  

• Invited talk, Japan-Norway Energy Science Week 2015, Tokyo, Japan, May, 2015  

• IEA HIA Hydrogen Safety Task 37 Meeting, Kawasaki, Japan, Oct., 2015  
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Joint HYDROGENIUS and I2CNER International Workshop on Hydrogen-Materials Interactions 2016 

Opening remarks (9:20 − 9:30) 

Hisao Matsunaga (Kyushu University) 

Oral session 1 (9:30 − 11:30) 

Chair: Brian Somerday (Sandia National Laboratories, USA) 

9:30 − 10:00 Afrooz Barnoush (NTNU, Norway) Title: On the trail of the hydrogen embrittlement by novel critical 

experiments 

10:00 − 10:30 Michael J. Demkowicz (MIT, USA) 

Title: Grain boundary character and hydrogen-assisted intergranular fracture in Ni-base alloys 

10:30 − 11:00 
Joerg Neugebauer (Max-Planck-Institut für Eisenforschung, Germany) Title: Understanding the 

fundamental mechanisms behind H embrittlement in metals: An ab initio guided multiscale approach 

11:00 − 11:30 Masaki Makihara (Kyushu University) Title: Brief introduction of exhibition from industries 

―Break― 

Poster session and exhibition (11:50 − 12:50) 

―Lunch― 

Oral session 2 (13:50 − 15:20) 

Chair: Akihide Nagao (JFE Steel corporation/I2CNER, Kyushu University) 

13:50 − 14:20 
Hisao Matsunaga (Kyushu University) Title: Recent activities of HYDROGENIUS and the contribution to 

industry  

14:20 − 14:50 Masanobu Kubota (Kyushu University) Title: Fatigue limit in high-pressure hydrogen gas 

14:50 − 15:20 Chris San Marchi (Sandia National Laboratories, USA) Title: Pressure cycling of all steel pressure 

vessels with gaseous hydrogen 

―Break― 

Oral session 3 (15:40 − 16:40) 

Chair: Shigeru Hamada (Kyushu University) 

15:40 − 16:10 
Junichiro Yamabe (Kyushu University) Title: Novel criteria for determining hydrogen compatibility of 

austenitic stainless steels and the mechanisms for hydrogen-assisted, surface crack growth  

16:10 − 16:40 Hironori Suzuki (Toyota Industries Corporation) Title: Fuel cell forklift truck development status  

Closing remarks (16:40 − 16:50) 

Brian Somerday (Sandia National Laboratories, USA) 

2016/2/4  
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