
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-4338-7 

23rd International Workshop on Rare 
Earth and Future Permanent Magnets 
and Their Applications (REPM2014) 

Annapolis, Maryland, USA 
17 - 21 August 2014 

 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by REPM 2014 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact REPM 2014 
at the address below. 
  
REPM 2014 
104 The Green, 217 Sharp Lab 
University of Delaware 
Newark, DE 19716 
USA 
 
 
Phone:  (302) 831-8116 
 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



vi 
 

   

 
SCHEDULE 

MONDAY, AUGUST 18, 2014 
 
8:00 – 8:15 AM – Opening Remarks 
 
8:15 – 9:00 AM – Keynote Address – Dr. Oliver Gutfleisch 
“Re-thinking Rare Earths: Demand, Sustainability and the Reality of Alternatives” 
 
9:00 – 10:30 AM Resources/Markets I [Chair: Constantinides]  
 
9:00 – 9:22 AM  - Anwen Zhang  
“General Situation of Rare Earth Resources and the Applications in China” ….………………………………… 1 
 Chinese Society of Rare Earth, Beijing, China 
 
9:22 – 9:44 AM  - Stephen J. Collocott  
“Rare-Earths in Australia: A Perspective” ………………………………………………………………………………………… 7 
CSIRO Materials Science and Engineering, Lindfield NSW, Australia 2070 
 
9:44 – 10:06 AM - Roderick G. Eggert  
“Vertical Integration and the Rare-Earth Supply Chain” ………………………………………………………………… 11 
Colorado School of Mines, Golden, CO USA 
 
10:06 – 10:18 AM - Daniel Rodrigues1,2, Jose Adilson de Castro2,  
Marcos Flavio de Campos2  
“Perspectives for Rare-Earth Magnets in Brazil” …………………………………………………………………………… 12 
1BRATS - Sintered Filters and Metallic Powders, Cajamar, São Paulo BRAZIL 
2 EEIMVR – Federal Fluminense University, Volta Redonda, Rio de Janeiro, Brazil 
 
10:18 – 10:30 AM - R Gopalan  
“The Indian Rare Earth Scenario – Present and Future” 
Centre for Automotive Energy Materials, ARCI, IIT-M Research Park, India 
 

COFFEE BREAK – 15 MINUTES 
 
10:45 – 12:30 PM Resources/Markets II [Chair: Collocott] 
 
10:45 – 11:07 AM – Alexander H. King  
“The Critical Materials Institute” …………………………………………………………………………………………………… 15 
Critical Materials Institute, The Ames Laboratory, Ames, IA USA 
 
11:07 – 11:29 AM – G.P. Hatch1,2  
“The Development of Future Sources of Rare-Earth Supply” …………………………………………………………. 19 
1Technology Metals Research, LLC, Carpentersville, IL USA 
2Innovation Metals Corp, Toronto, Ontario, Canada 
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11:29 – 11:51 AM – Ed Richardson  
“Metal and Magnet Value Chain” …………………………..................................................................……… 24 
President, USMMA 
Vice President, Thomas & Skinner, Inc. 
 
11:51 – 12:13 PM – A. Walton, A. Campbell, R.S. Sheridan, V.S.J. Mann, J.D. Speight,  
I.R. Harris, B. Guerrero*, C. Bagan*, A. Conesa* V. Schaller^   
“Recycling of Rare Earth Magnets” ……………………………………………………………………………………………… 26 
Magnetic Materials Group, University of Birmingham, Edgbaston, Birmingham, UK 
* Leitat Technology Centre - C/ de la Innovació, 2 · 08225 Terrassa, Barcelona, Spain. 
^ Stiftelsen Chalmers Industriteknik, Chalmers Science Park, Gothenburg, Sweden. 
 
12:13 – 12:25 PM – Chins Chinnasamy, Melania Marinescu Jasinski,  
and Jinfang Liu  
“Cost Effective Recycling Process of Industrial Scrap and Hard Drive  
Scrap Rare Earth Magnets into Valuable Permanent Magnets” …………………………………………………… 31 
Electron Energy Corporation Technology Center, Landisville, PA USA 
 

12:30 – 2:00 PM Luncheon  
 
2:00 – 4:00 PM  - Recent Developments in High Performance Magnets [Chair: Gutfleisch] 
 
2:00 – 2:22 PM - S. Sugimoto1, M. Nakamura1, K. Isogai1, M. Matsuura1, Y. Une2, H. Kubo2, 
M. Sagawa2  
“Recent Progress in High- Performance Magnets”…………………………………………………………………….…… 34 
1Department of Materials Science, Graduate School of Engineering, Tohoku University; 
2Intermetallics CO., LTD., JAPAN 
 
2:22 – 2:44 PM - J.F. Liu, M. Marinescu 
“Recent Developments in Sm(Co,Cu,Fe,Zr)z Magnets” …………………………………………………………………… 39 
Electron Energy Corporation Technology Center, Landisville, PA USA 
  
2:44 – 3:14 PM - David N. Brown/Jim Herchenroeder   
“Recent Developments with Melt-Spun NdFeB for Permanent Magnet Applications”……………….…… 45 
Magnequench Technology Centre, 01-19 The Galen, 61 Science Park Road, Singapore 117525 
 
3:14 – 3:26 PM - Z.H. Guo, X. Du, H.J. Wang, B. Lai, W. Pan, M.G. Zhu, and W. Li   
“High Performance Anisotropic Nanocrystalline Rare-Earth Magnets” …………………………………….…… 51 
Division of Functional Materials, Central Iron and Steel Research Institute, Beijing, China 
 
3:26 – 3:38 PM - U.M.R. Seelam1, J. Liu2, T. Ohkubo1, H. Nakamura3 and K. Hono1,2  
“Microstructure and Coercivity of Tb4O7 Grain Boundary Diffusion Processed  
Sintered (Nd,Dy)-Fe-B Magnets” ………………………………………………………………………………………………….… 55 
1Elements Strategy Initiative Center for Magnetic Materials (ESICMM)  
National Institute for Materials Science, Tsukuba  
2Graduate School of Pure and Applied Sciences, University of Tsukuba  
3Magnetic Materials Research Center, Shin-Etsu Chemical Co. Ltd., Japan 
 
3:38 – 3:50 PM - Michihide Nakamura1, Masashi Matsuura1, Nobuki Tezuka1,  
Satoshi Sugimoto1, Yasuhiro Une2, Hirokazu Kubo2, and Masato Sagawa2  
“Effect of Annealing on Magnetic Properties and Microstructure of  
Ultrafine Nd-Fe-B Powders” …………………………………………………………………………………………………………… 57 
1Department of Materials Science, Graduate School of Engineering, Tohoku University;  
2Intermetallics Co., Ltd, Nagoya 463-0003 
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COFFEE BREAK – 15 MINUTES 

 
4:15 – 5:35 PM – Applications I [Chair: Katter] 
 
4:15 – 4:37 PM – G. Rieger  
“The Use of Permanent Magnets in Industrial and Energy Applications at Siemens”……………………… 61  
Siemens AG, Corporate Technology, München, Germany 
 
4:37 – 4:59 PM - Lin Xifeng, Ding Kaihong*, Peng Zhongjie, Cui Shengli, Lv Sijing,  
Zhao Dajun,  Chen Dejin, Li Zhonghua, Wang Yongjie, Zhang Haiyan  
“New Development about Sintered NdFeB Magnets Application Fields and Technology  
Upgrade in China” 
Yantai Shougang Magnetic Materials Inc. (YSM), Shandong Province, China 
 
4:59 – 5:21 PM – Tony Morcos  
“The Implementation of Bonded NdFeB Magnets in Electric Machines” 
President – ACM Magnetics, Inc. 
 
5:21 – 5:33 PM – C.H. Chen1,4, J.C. Horwath2 and B.W. Hoff3  
“Axial Magnetic Field and Its Uniformity in Wide-Aperture Permanent  
Magnet Solenoids” ……………………………………………………………………………………………………………………… 66 
1University of Dayton Magnetics Lab., Dayton, OH USA; 
2 Air Force Research Laboratory, Propulsion Directorate, Wright-Patterson Air Force Base, OH USA 
3 Air Force Research Laboratory, Directed Energy Directorate, Kirtland Air Force Base, NM USA 
4 Magnet Energy Corp., San Jose, CA USA 
 
5:35 – 6:45 PM – Thin Film Permanent Magnets [Chair: Suzuki] 
 
5:35 – 5:57 PM – D.J. Sellmyer1, Y. Liu1, W.Y. Zhang1, P. Kharel1,2 
“Nanostructuring and Properties of Strong Permanent-Magnet Films” ………………………………………… 69 
1Nebraska Center for Materials and Nanoscience and Department of  
Physics and Astronomy, University of Nebraska, Lincoln, NE USA 
2Department of Physics, South Dakota State University, Brookings, SD USA 
 
5:57 – 6:19 PM – N. M. Dempsey1,2, D. Le Roy1,2, A. L. Dias1,2,3, H. Marelli-Mathevon1,2,  
O. Akdogan1,2, S. Ponomareva1,2, G. Shaw1,2, J.F. Motte1,2, F. Marchi1,2, R. Kramer1,2,  
K. Hasselbach1,2, O. Cugat3, F. Dumas-Bouchiat4 and D. Givord1,2,5  
“Hard Magnetic Films for Micro-System Applications” 
1Univ. Grenoble Alpes, Inst. NEEL, France; 2CNRS, Inst. NEEL, Grenoble, France; 3Univ. Grenoble Alpes, G2Elab, Grenoble, 
France; 4Univ Limoges, CNRS, SPCTS, France; 5Instituto de Fisica, Universidade Federal do Rio de Janeiro, Brasil 
 
 
6:19 – 6:31 PM - M. Nakano, K. Motomura, K. Fujiyama, T. Yanai and H. Fukunaga  
“Nano-composite Thick-film Magnets with Nd-Fe- -Fe Phases Prepared 
 under High Laser Energy Density” …………………………………………………………………………………………………… 74 
Graduate School of Engineering, Nagasaki , Japan 
 
6:31 – 6:43 PM - O. Akdogan1,2, D. Le Roy1,2, N. M. Dempsey1,2 and D. Givord1,2,3  
 “Superferrimagnetism in Hard Nd-Fe-B Thick Films, an Original Concept for  
Coercivity Enhancement” 
1Univ. Grenoble Alpes, Institut NEEL, F-38042 Grenoble, France 
2CNRS, Institut NEEL, F-38042 Grenoble, France 
3Instituto de Fisica, Universidade Federal do Rio de Janeiro, Rio de Janeiro RJ, Brasil 
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7:00 – 9:00 PM – POSTER SESSION 
 
Posters A – Non-Rare Earth 
 
AP1 - Konrad Löwe1, Farzin Tabary1, Bianca Frincu1, Xiacao Hu3,  
Oliver Gutfleisch1, 2 and George C. Hadjipanayis3 
“Effect of Grain Size on Spinodal Decomposition and Magnetic  
Properties of Melt-Spun Alnico” …………………………………………………………………………………………………… 77 
1TU Darmstadt, Petersenstr. 23, 64287 Darmstadt, Germany  
2Fraunhofer ISC, IWKS Group Materials Recycling and Resource Strategy, Hanau, Germany  
3Department of Physics and Astronomy, University of Delaware, Newark, DE, USA 
 
AP2- P. Hernández-Gómez1, Xiansong Liu2, J. M. Muñoz1, C. Torres1 and O. Alejos1  
“Magnetic Relaxation in La-Co Substituted Strontium M-type Hexaferrites” ………………………………… 79 
1Univ. Valladolid, Dpto. Electricidad y Electrónica, 47071 Valladolid, Spain 
2Univ. Anhui, School of Physics and Materials Science, Hefei 230039, PR China 
 
AP3 - V.P. Menushenkov, M.V. Gorshenkov, E.S. Savchenko, G.G. Zhukov,  
A.G. Savchenko, I.V. Shetinin 
“Evolution of the Microstructure and Magnetic Properties of Rapidly Solidified  
Fe2NiAl Alloy during Annealing at 500-780oC” 
National Research Technological University “NITU MISiS”, Moscow, Russia 
 
AP4 - Yunglong Geng, Timothy Prost, Michael Lucis and Jeffrey E. Shield  
“Microstructural Evolution in Mn-Al-based Permanent Magnet Alloys” 
Department of Mechanical & Materials Engineering, Nebraska Center for Materials and  
Nanoscience, University of Nebraska-Lincoln 
 
AP5 - A. Bollero*1, F.J. Pedrosa1, K. Golasinski1, A. Quesada2, F. Rubio-Marcos2,  
M.N. Guzik3, S. Deledda3, J.F. Fernández2, J. Camarero1, D. Granados1   
“High Coercive Isotropic CoFe2O4 Powders Obtained by Ultrafast Milling” 
1 IMDEA Nanoscience, Madrid, Spain  
2 Electroceramic Department, Instituto de Cerámica y Vidrio, CSIC, Madrid, Spain 
3 Institute for Energy Technology, 2027 Kjeller, Norway 
 
AP6 - Siqian Zhao1, Toshiya Hozumi 1,2, Patrick LeClair1 Gary Mankey1   and Takao Suzuki1   
“Magnetic and Structural Properties of MnAl Thin Films” ……………………………………………………………… 83 
1Center for Materials for Information Technology (MINT), The University of Alabama,  
Tuscaloosa, AL USA 
2Advanced Technology Development Center, TDK Corporation, Narita, Japan 
 
AP7 - Ian McDonald, Luke Marshall and Laura H. Lewis  
“Towards Exchange-Biased Permanent Magnets: Structure-Property  
Correlations in FeMn Alloys” ………………………………………………………………………………………………………..… 86 
Department of Chemical Engineering, Northeastern University, Boston, MA, USA 
 
AP8 - Ahmed A. El-Gendy1,2 and George Hadjipanayis1   
“High Coercivity in MnxGa Alloys with the DO22 Structure” ……………..……………………………………………… 
89 
1Department of Physics and Astronomy, University of Delaware, Newark, DE USA 
2Nanotecnology and Nanometrology Lab., National Institute for Standards,  
Giza 12211, Egypt 
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AP9 – Sean Fackler1, Tieren Gao1, Ichiro Takeuchi1, A. Gilad Kusne2,  
V. Aleksandrakis3, A. Ludwig3   
“Combinatorial Search for Rare-Earth-Free Permanent Magnets: Comparison of  
Thin Film to Bulk Fe-Co-V Vicalloys” 
1Department of Materials Science and Engineering, University of Maryland, College Park, MD USA 
2National Institute of Standards and Technology (NIST), Gaithersburg, MD USA 
3Institute for Materials Ruhr-University, Bochum, Germany 
 
AP10 - Y.L.Sun1, 2, J.T.Zhao1, 2, Z.Liu1, 2, W.X.Xia1,2, D.Lee1, 2, and A.R.Yan1, 2  
“The Phase and Microstructure Analysis of AlNiCo Magnets with High Coercivity” 
1Zhejiang Province Key Laboratory of Magnetic Materials and Application  
Technology, Ningbo Institute of Material Technology and Engineering,  
Chinese Academy of Sciences, Ningbo, China 2 Key Laboratory of Magnetic  
Materials and Devices, Ningbo Institute of Material Technology and Engineering, 
Chinese Academy of Sciences, Ningbo, China 
 
Posters A – Applications 
 
AP11 - Ryogen Fujiwara1, Tadahiko Shinshi2*, Elito Kazawa3, Minoru Uehara4 
“Micro Magnetization Assisted by Laser Heating forSputtered NdFeB/Ta Multilayered Film” 
1Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology, Yokohama, Japan 
2Precision and Intelligence Laboratory, Tokyo Institute of Technology, Yokohama, Japan 
3Research and Development Department, Tokyo Metropolitan Industrial Technology Research Institute, Tokyo, Japan 
4Magnetic Materials Research Laboratory, Hitachi Metals, Ltd., Osaka, Japan 
 
AP12 - H. Allag1,3, J-P. Yonnet1,2  
“Analytical Calculation of Permanent Magnet and Coil Interaction” ………………………………… 92 
1Université Grenoble Alpes, G2E Lab, St Martin d’Hères, France  
2Centre National de la Recherche Scientifique, G2E Lab, Grenoble, France 
3Jijel University, Jijel, Algeria  
 
AP13 - James Murphy   
“Magnetization and Measurement of PM Motors”  
MAGSYS Magnet Systeme, St. Louis, MO USA 
 
AP-14 - S. Prakash Narayan  
“Magnetic Measurements of High Energy Rare Earth Magnets Using HELMHOLTZ Coils”  
Mansarovar Institute of Science & Technology (MIST), Bhopal-India 
 
Posters A – Hard Magnetic Particles 
 
AP15 - P. Marín, A. M. Aragón, A. García-Escorial, M. Lieblich and A. Hernando 
“Grain Boundaries and Particle Size as a Source of Coercivity Enhancement” 
 
AP16 - Noriyuki Nozawa, Takeshi Murata and Takeshi Nishiuchi 
“Magnetic Properties of Hydrogenation-Disproportionation-Desorption- 
Recombination (HDDR)-Processed Dy-free Nd-Fe-B Bulk Magnets Prepared  
from Magnetically Aligned Compacts of the Mixture of fine Nd-Fe-B-based Alloy  
Powder and Nd-Al Powder” …………………………………………………………………………………………………………... 95 
Magnetic Materials Research Laboratory, Magnetic Materials Company, Hitachi Metals, Ltd. Egawa,  
Shimamoto, Osaka Japan 
 
AP17 - A.Walton, O.Brooks, A.Pirolini, A.Bradshaw, R.Sheridan, V.S.J.Mann, I.R.Harris  
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 “A Possible New Route for Producing Fine Grained NdFeB-type Magnets” 
 
AP18 - Y. Shen 1,2, S. Leontsev 1,2, Z. Turgut 2,3, A. O. Sheets 2,3, N. Bryant2,4,  
J. C. Horwath 2  
“Anisotropic Sm-Co/Fe Composite Particles by Surfactant-Assisted High  
Energy Ball Milling” 
1 University of Dayton, Dayton, OH, USA 
2 Air Force Research Laboratory, Wright-Patterson Air Force Base, OH, USA 
3 UES Inc., Dayton, OH, USA 
4 Wright State University, Dayton, OH, USA 
 
AP19 - X.C. HU1,2, G.C. HADJIPANAYIS2, D.J.SELLMYER3 
“Annealing Effect on L10 FePt Nanoparticles Prepared by Ball Milling of Layered  
Crystal Fe(H2O)6PtCl6” ……………………………………………………………………………………………………………………. 
99 
1Department of Materials Science and Engineering, University of Delaware, DE 19716, USA 
2Department of Physics and Astronomy, University of Delaware, DE 19716, USA 
3Department of Physics and Astronomy, University of Nebraska, Lincoln, NE 68588, USA 
 
Posters A – Thin Films 
 
AP20 - I.Luciu1, D. Duday1, T. Wirtz1, P. Choquet1, P. Szary2, A. Michels2  
“Studies on NdFeB Thin Films Deposited on Microwires” 
1Science and Analysis of Materials (SAM), Centre de Recherche Public, Gabriel Lippmann,  
Luxembourg 
2Physics and Materials Research Unit, University of Luxembourg, Luxembourg 
 
AP21 - T. Furuuchi, H. Iwama, M. Doi and T. Shima 
“Effect of Non-Magnetic Layer Diffusion for Nd-Fe-B Thin Films with  
Particulate Structure”  ……………………………………………………………………………………………….………………… 102 
Tohoku Gakuin University, Tagajo, Japan 
 
AP22 - W.Y. Zhang1,2, P. Kharel3, and David J Sellmyer1,2  
“Development of High-Anisotropy MnBi Thick Films” …………………………………………………………………… 105 
1Nebraska Center for Materials and Nanoscience, University of Nebraska, Lincoln, NE USA  
2Department of Physics and Astronomy, University of Nebraska, Lincoln, NE USA 
3Department of Physics, South Dakota State University, Brookings, SD USA 
 
AP23 - H. Iwama*, H. Makuta, S. Takeyama, K. Yusa, M. Doi and T. Shima 
“Magnetization Reversal Behavior of FePt/ MgO/ FePt Circular Dot Arrays” ……………..……………...… 108 
Tohoku Gakuin University, Tagajo 985-8537, Japan 
 
AP24 - Mitsuru Ohtake and Masaaki Futamoto  
“Structural Characterization of Rare Earth-Transition Metal Alloy Thin Film 
with Ordered Structure by Diffraction” ………………………………………………………………………………………… 111 
Faculty of Science and Engineering, Chuo University, Tokyo 112-8551, Japan 
 
AP25 - O. Akdogan1,2, N. M. Dempsey1,2 and D. Givord1,2,3  
“Rapid Production of Highly Coercive Sm-Co Thin Films by Triode Sputtering” 
1Univ. Grenoble Alpes, Institut NEEL, F-38042 Grenoble, France 
2CNRS, Institut NEEL, F-38042 Grenoble, France 
3Instituto de Fisica, Universidade Federal do Rio de Janeiro, Rio de Janeiro RJ, Brasil 
 
 



xii 
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“Preparation of SmCo5 Alloy Single-Crystal Thin Films on bcc(211) 
 and hcp(1100) Underlayers”………………………………………………………………………………………………………… 114 
1 Faculty of Science and Engineering, Chuo University, Tokyo 112-8551, Japan 
2 Graduate School of Fine Arts, Tokyo National University of Fine Arts and Music, Tokyo, Japan 
 
AP27 - N. Gunduz Akdogan1,2, N. M. Dempsey1,2, D. Givord1,2,3, A. Manabe4,  
T. Shoji4, M. Yano4 and A. Kato4  
“Effect of Rapid Thermal Annealing on Thick and Thin Nd-Fe-B films Prepared by Sputtering” 
1Univ. Grenoble Alpes, Inst NEEL, Grenoble, France. 2CNRS, Inst NEEL, Grenoble, France. 3Instituto de Fisica,  
Universidade Federal do Rio de Janeiro, Rio de Janeiro RJ, Brasil. 4Toyota Motor Company, Shizuoka, Japan 
 
AP28 - Marcos Flavio de Campos1, Fernanda A. Sampaio da Silva1, Daniel  
Rodrigues1, Jose Adilson de Castro1  
“Crystallographical Texture and Coercivity in Nanosize Thin Films for Magnetic Recording” 
1UFF – Universidade Federal Fluminense – Volta Redonda RJ BRAZIL 
 
AP29 - V. Madurga, C. Favieres, J. Vergara  
“Exploring on the Ability of the Glacing Angle Deposition to Produce High  
Anisotropic Magnetic Films with High Coercivity” 
Laboratory of Magnetism. Department of Physics. Public University of Navarre. Campus de Arrosadía s/n. E-31006, 
Pamplona, Spain 
 

Posters A – Nd-Fe-B Sintered Magnets/Recycling 

AP30 - W. Q. Liu1 *, C. Li1, M. Zakotnik1*, M. Yue1, D. T. Zhang1 , T. Y. Zuo2  
“Waste Nd-Fe-B Sintered Magnets Recycling by Doping with DyH3 Nanoparticles”……………………… 116 
1College of Materials Science, Beijing University of Technology, Beijing, China 
2Institute of Recycling Economy, Beijing University of Technology, Beijing, China 
 
AP31 - Roland Gau 1, Konrad Güth1, Alex Buckow1, Almut Dirks, Gert Homm1, Armin Reller1,2, Stefan 
Gäth1,3, Oliver Gutfleisch1,4  
“Rare Earth Permanent Magnets: Options for Substitution and Recycling of Critical Metals”  
1Fraunhofer Project Group Materials Recycling and Resource Strategies IWKS, Hanau, Germany 
2Department of Physics, Resource Strategy, Augsburg University, Germany 
3Waste Management and Environmental Research, Justus Liebig University, Giessen, Germany 
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8:00 – 10:30 AM SYMPOSIUM: Nanocomposite Magnets  
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2)Research Association of Magnetic Materials for High-Efficiency Motors (MagHEM), Nagoya, Japan 
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 Grain Boundary Diffusion” ………………………………………………………………………………………………………….. 157 
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11:57 – 12:09 PM – Fangming Wan, Jingzhi Han, Yingchang Yang, Jinbo Yang  
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Arnold Magnetic Technologies, Rochester, NY  USA 
 
2:22 – 2:44 PM – Shengzhi Dong*1, Yang Luo2, Wei Li1  
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1Central Iron & Steel Research Institute, Beijing, China 
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Jens Darsell2, Matthew J. Kramer3, Jinfang Liu1 
“Rare Earth Based Permanent Magnets Processed by Friction Consolidation and  
Extrusion” …………………………………………………………………………………….……………………………………………… 203 
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“Fe16N2: a 40-year mystery material and its promise for next generation  
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