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FOREWORD

In the five years since our previous conference addressed hydrogen effects on material
properties, there has been a significant amount of work that made another conference
appropriate to assess progress. We chose to return to Jackson Lake Lodge, Wyoming, for the
fourth time. The response was overwhelming with over 150 abstracts submitted. After a
difficult selection process, the conference consisted of 118 presentations from 16 countries,
divided into seven oral and three poster sessions. These sessions addressed hydrogen effects
in metals and alloys, from permeation and effects on properties to crack propagation and
fracture. Keynote and invited speakers provided overviews of core topics and pressing
issues. These were followed by contributed papers discussing these topics in depth as well
as new results. Discussions after each presentation highlighted the controversial issues and
defined our understanding of hydrogen effects. In that sense, this fifth international
conference on hydrogen in materials met our goals and was successful in its intentions.

The proceedings begins with an invited perspective of progress made in studying
hydrogen effects over the last twenty years by I. M. Bernstein. The balance of the
proceedings is then divided into ten areas that reflect the directions and issues which have
been evident in hydrogen research for the past five years. The first two sections deal with
the fundamental aspects of hydrogen permeation and interaction with defects in metals and
alloys. These are followed by three sections addressing hydrogen effects on crack growth
susceptibility, stress corrosion cracking, and fracture. This is followed by a section providing
an overview of hydrogen effects on mechanical properties of metals and alloys, two sections
on hydrogen effects in titanium, stainless steels and superalloys, and two sections on
engineering alloys and applications. The emphasis on titanium alloys, stainless steels, and
superalloys reflects the strong focus in recent years on hydrogen-resistant alloys required for
aerospace applications in hydrogen environments. Comparison with previous conferences
shows we have made progress in understanding hydrogen effects in these alloys as well as
in all aspects of hydrogen effects on material behavior. We hope the papers in these
proceedings stimulate discussion of hydrogen interactions and mechanisms that control
behavior of materials, and also help to stimulate, focus, and direct future research.

The papers in this volume have been reproduced directly from camera-ready manuscripts
submitted by the authors for post-conference publication. Although it was possible to
correct many grammatical and typographical errors, the number of corrections had to be
minimized in the interest of economical publication. We hope that the readers view any
errors in this light. Discussion during the conference was captured by written forms given
to questioners, and then to speakers. Those which were completed and returned to us are
included here.

The success of this conference was due to the efforts of many people to whom we are
grateful. We especially wish to thank R. H. Jones, who joined us on the program committee,
and H. G. Nelson and R. O. Ritchie, who helped us obtain funding; their help was
invaluable. Our appreciation is also given to R. H. Jones, D. Eliezer, N. Stoloff, H. G.
Nelson, W. W. Gerberich, J. E Knott, and R. P. Gangloff who served as session chairmen
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and promoted lively discussions between all participants. Partial support funding was
provided by grants from the National Science Foundation and from the Ames Research
Center of the National Aeronautics and Space Administration, and without that support,
the conference finances would have had to be much different.

We thank a number of our colleagues at Sandia National Laboratories, the Lawrence
Berkeley Laboratory, and University of California at Berkeley who generously devoted their
time and efforts. To Jim Angelo, Ben Odegard, and Steve Robinson from Sandia National
Laboratories, we express our gratitude for their coordination and assistance with all
program functions. We also extend our thanks to Tony Thompson’s graduate students,
David Allen, Xavier Pierron, and Kezhong Li, for their help at the conference with forms
for questions posed by the audience and for answers given by the speakers, which enabled
us to include the discussions for many papers in these proceedings.

To our wives, JoAnne Moody and Mary Thompson, goes a special thanks, for they helped
with registration, ensured that many activities for participants and their families ran
smoothly, and provided support and encouragement to us through all phases of preparation
for the conference. We also extend our gratitude to Carmella Orham who did a myriad of
secretarial and typing tasks in support of the conference. Finally, we gratefully acknowledge
the provision of support, through availability of both people and resources, given generously
by Sandia National Laboratories, the Lawrence Berkeley Laboratory, and University of
California at Berkeley, that made this conference a success.

Anthony W. Thompson

Lawrence Berkeley Laboratory
Berkeley, CA

Neuville R. Moody
Sandia National Laboratories
Livermore, CA

Xiv



Abdul-Hamid, O. S., 205
Abraham, D., 599
Abramov, E., 293, 777
Aindow, M., 623
Aleferenko, T. D., 153
Allen, D. B., 809, 831
Altstetter, C., 599
Amano, M., 223

Anderl, R. A., 105
Andreykiv, O., 647
Angelo, J. E., 77, 161, 967
Archakov, Yu. I., 153
Asoka-Kumar, P, 105
Ateya, B. G., 635

Baskes, M. ., 77, 161
Bastasz, R., 251
Baturin, A. N., 181
Ben-Guigui, A., 777
Bencherif, K., 1021
Bernstein, I. M., 3
Birnbaum, H. K., 15
Bhat, B. N., 1011, 1029
Brass, A. M., 47, 189, 883,
923
Bruzzoni, P., 1001

Campbell, J. B., 581
Cavallini, M., 979
Chaki, T. K., 933
Chan, S. L. 1., 475
Chanfreau, A., 883
Chang, R., 143

Chen, P. S., 1011
Chéne, ]., 47, 883, 923
Chopin, C. E., 233
Chu, W.-Y., 555
Clavel, M., 819
Coftis, R. A., 657
Collet-Lacoste, J., 189
Cowan, P, 331
Cowles, B. A., 913

AUTHORS

Dagbert, C., 283
Davidson, D. L., 581
De Graef, M., 809, 831
DeLuca, D. P, 913, 943
Denison, A. B., 105
Dietzel, W., 303
Domizzi, G., 1001
Dreshfield, R. L., 1049
Durfee, M. A., 1039

Echaniz, G., 669

Eliaz, N., 777

Elices, M., 455

Elices, M., 487

Eliezer, D., 293

Eliezer, D., 323, 719, 755,
777

Ellis, D. L., 1049

Engelmann, H. J., 679

Froes, E H., 719, 755
Furuya, Y., 799

Gadgil, V. ]., 497
Galland, J., 283, 435, 979,
1021
Gangloff, R. P., 409
Gaudett, M. A., 745
Gavriljuk, V. G., 893
Gegner, J., 35
Gelles, D. S., 843
Gerberich, W. W., 539
Ghosh, L. J., 943
Guillot, 1., 819

Habashi, M., 435, 953, 979
Habel, U., 787

Hamilton, J. C., 271
Hinninen, H., 893
Hardwick, D. A., 735
Helbert, A.-L., 819

Hirth, J. P, 507, 843
Hoehn, J. W., 539

1073

Horz, G., 35

Hu, G., 435

Hu, R. P, 435

Huang, J.-H., 445
Huez, J., 819
Hyspecka, L., 283, 953

lacoviello, E, 979
Itoh, G., 171

Jacob, 1., 91

Jacobs, R. K., 331, 363
Jagodzinski, Yu N., 375
Jiang, E-I., 445

Jones, R. H., 843

Kaesche, H., 343

Kanne, W. R. Jr., 1057
Kanno, M., 171
Kirchheim, R., 35

Knott, J. E, 387, 623, 689
Komaki, M., 223

Korobov, V. 1., 181
Krishnan, K. N., 689
Kuruvilla, A. K., 331, 1029

Lancha, A. M., 455
Larikov, L. N., 375
Larsen, J. M., 865
Latanision, R. M., 205
Lee, J. A., 569
Lenartova, 1., 953

Li, H., 843, 933

Li, K., 809

Lin, T., 143

Lorimer, G. W., 669
Loshkaryov, Yu. M., 181
Luppo, M. 1., 1001
Lynn, K. G., 105

Maier, H. J., 343
Manolatos, P, 1021
Manos, D. M., 251



Marrow, T. ]., 623

Marsh, P. G., 539

McPherson, W. B., 363,
1029, 1065

Misra, A. K., 1049

Moody, N. R., 77, 161, 591,
967

Morgan, M. J., 873

Mosley, W. C., 855

Mummert, K., 679

Nelson, H. G., 699, 719,
755

Newman, R. C., 669

Nguyentat, T., 331

Nielsen, B., 105

Nishimura, C., 223

Odegard, B. C. Jr., 591
Ojima, K., 799

QOkada, H., 171
Overjero Garcia, J., 1001

Pampillo, C., 669
Panda, B., 1011, 1029
Perez, T. E., 669
Perra, M. W., 967
Pfuff, M., 303

Piascik, R. S., 409
Pickering, H. W., 635
Pierron, X., 765
Pollock, T. M., 787, 809
Polyakov, V. N., 991
Ponthiaux, P, 1021
Popp, W., 343

Pound, B. G., 115

Powell, G. L., 355
Procter, R. P. M., 657, 669
Puls, M. P, 611

Pyun, S.-1., 261

Robinson, S. L., 591, 967
Roux, D., 923

Rowe, R. G, 777

Ruiz, J., 487

Sankaran, S. N., 215
Sasse, A. G. B. M., 497
Schwarz, S., 679
Scully, J. R., 131, 745
Sehili, M., 283
Shanabarger, M. G, 215,
243
Shi, S.-QQ., 611
Shin, C. S., 475
Smith, S. W., 131, 745
Smouk, A. Yu., 375
Smouk, S. Yu., 893
Sofronis, P, 15
Solovioff, G., 323
Stern, N., 777
Stoloff, N. S,, 523
Strangwood, M., 689
Strizak, ]. P, 1065
Suryanarayana, C., 755
Swansiger, W. S., 271
Symons, D. M., 465
Szpala, S., 105

Takasaki, A., 799

Taneda, Y., 799
Tarasenko, A. V., 893

1074

Tau, L., 475

Telesman, J., 943

Tereschchenko, A. S., 893

Thomas, J. P, 233

Thompson, A. W, 215,
465, 765, 787, 809, 819,
831, 865

Timonina, O. K., 97

Toribio, J., 455, 903

Tosten, M. H., 873

Tymiak, N., 647

Uhlemann, M., 679
Ullakko, K., 893
Ulmer, D. G., 735

Valiente, A., 903

van der Burg, M. W. D,
313

van der Giessen, E., 313

Venhaus, T. J., 251

Vesely, E. J. Jr., 363

Wang, J.-S., 61
Watwood, M. C., 363
Whaley, J. A., 251
Woodward, J., 657

Xiao, C.-M., 555
Yoon, Y.-G., 261
Zaleman, D., 1001
Zhang, H., 143

Zhu, E-W., 555
Zuev, B. K., 97



