
Fusion Reactor Materials Program June 30, 2018 DOE/ER-0313/64 – Volume 64  
 

TABLE OF CONTENTS  
 

ii 

1 FERRITIC/MARTENSITIC STEEL DEVELOPMENT 
 

 

1.1 MICROSTRUCTURE AND PROPERTY TAILORING OF CASTABLE 
NANOSTRUCTURED ALLOYS THROUGH THERMOMECHANICAL 
TREATMENTSL. Tan, C.M. Parish and X. Hu (Oak Ridge National Laboratory) 
 

1 

1.2 CHARACTERIZATION OF NANOMETER SCALE Mn-Ni-Si PRECIPITATES 
USING THE TEM NANO-DIFFRACTION TECHNIQUES. Pal, P. Wells, N. 
Almirall, G.R. Odette (University of California, Santa Barbara) 
 

3 

1.3 MICROSTRUCTURE BASED PREDICTIONS OF HARDENING IN IRRADIATED 
TEMPERED MARTENSITIC STEELST. Yamamoto, G.R. Odette (University of 
California Santa Barbara), T. Saleh, S. Maloy (Los Alamos National Laboratory) 
 

13 

1.4 FRACTURE TOUGHNESS CHARACTERIZATION OF EUROFER97 STEELS 
FOR EUROFUSION COLLABORATIONX. Chen, M.A. Sokolov, L.N. Clowers, 
Y. Yamamoto, R.L. Swain, E.T. Manneschmidt, K.D. Linton, Y. Katoh (Oak Ridge 
National Laboratory) 

20 

   
1.5 WELD PROPERTY EVALUATION OF MODIFIED 3Cr-3WV(Ta) BAINITIC 

STEELY. Yamamoto (Oak Ridge National Laboratory) 
38 

   
2 ODS AND NANOCOMPOSITED ALLOY DEVELOPMENT 

 
 

2.1 STEM CHARACTERIZATION OF UNIRRADIATED 14YWDanny Edwards, 
Karen Kruska, Richard J. Kurtz (Pacific Northwest National Laboratory), G.R. 
Odette and Takuya Yamamoto (University of California-Santa Barbara) 
 

44 

3 CERAMIC COMPOSITE STRUCTURAL MATERIAL DEVELOPMENT 
 

 

3.1 RECENT PROGRESS IN THE DEVELOPMENT OF SiC COMPOSITES FOR 
NUCLEAR FUSION APPLICATIONST. Koyanagi, Y. Katoh (Oak Ridge National 
Laboratory), T. Nozawa (National Institutes for Quantum and Radiological Science 
and Technology), L.L. Snead (Stony Brook University), S. Kondo (Institute for 
Materials Research, Tohoku University), C.H. Henager Jr (Pacific Northwest 
National Laboratory), M. Ferraris (Politecnico di Torino), T. Hinoki (Institute of 
Advanced Energy, Kyoto University), Q. Huang (Ningbo Institute of Industrial 
Technology, Chinese Academy of Sciences) 

52 

   
3.2 MICROSTRUCTURAL EVOLUTION OF 3C-SiC EXPOSED TO 

SIMULTANEOUS NEUTRON IRRADIATION AND HELIUM 
IMPLANTATIONX. Hu, T. Koyanagi, Y. Katoh (Oak Ridge National 
Laboratory), T. Yamamoto (University of California, Santa Barbara) 
 

53 

   
3.3 GRAIN SIZE VARIATION IN NANOCRYSTALLINE SILICON CARBIDE 

IRRADIATED AT ELEVATED TEMPERATURESLimin Zhang, Wensi Ai, Liang 
Chen, Chenlong Pan, Tieshan Wang (Lanzhou University), Weilin Jiang (Pacific 
Northwest National Laboratory) 
 

59 

3.4 RAMAN SPECTROSCOPY OF NEUTRON IRRADIATED SILICON CARBIDE: 
CORRELATION AMONG RAMAN SPECTRA, SWELLING AND IRRADIATION 
TEMPERATURET. Koyanagi, Y. Katoh, M.J. Lance (Oak Ridge National 
Laboratory) 

61 



Fusion Reactor Materials Program June 30, 2018 DOE/ER-0313/64 – Volume 64  
 

TABLE OF CONTENTS  
 

iii 

4 HIGH HEAT FLUX MATERIALS AND COMPONENT TESTING 
 

 

4.1 PROPERTIES AND CHARACTERIZATION OF NOVEL COPPER ALLOYS FOR 
FUSION ENERGY APPLICATIONSYing Yang (Oak Ridge National Laboratory), 
Ling Wang (University of Tennessee), Steven J. Zinkle (University of Tennessee 
and Oak Ridge National Lab), Lance Snead (Stony Brook University) 

62 

   
4.2 SOLUTE STABILIZATION OF NANOCRYSTALLINE TUNGSTEN 

ALLOYSJason R. Trelewicz (Stony Brook University) 
 

66 

4.3 ON NEW AND REMARKABLY POWERFUL TOUGHENING MECHANISMS IN 
W-NiFe HEAVY ALLOYSM.E. Alam and G. R. Odette (University of California 
Santa Barbara) 
 

69 

4.4 SIMULATION OF MECHANICAL PROPERTIES OF TUNGSTEN 
COMPOSITESL. M. Garrison, A. Hayes (Oak Ridge National Laboratory) 
 

81 

4.5 MECHANICAL PROPERTIES OF TUNGSTEN IN THE PHENIX 
COLLABORATION IRRADIATIONL.M. Garrison, N. Reid, B. Gregory, T. Ray, 
Y. Katoh (Oak Ridge National Laboratory) 

86 

   
4.6 CHARACTERIZATION OF ION IRRADIATED TUNGSTEN 

MICROSTRUCTURESWeilin Jiang, Yuanyuan Zhu, Giridhar Nandipati, Wahyu 
Setyawan, Danny Edwards, Charles H. Henager Jr., Richard J. Kurtz (Pacific 
Northwest National Laboratory), Aaron French, Xuemei Wang, and Lin Shao 
(Texas A&M University) 

93 

   
4.7 MICROSTRUCTURAL ANALYSIS OF NEUTRON-IRRADIATED W-BASED 

MATERIALS IN THE PHENIX COLLABORATIONL. M. Garrison, E. Lang, C. 
Parish (Oak Ridge National Laboratory) 

99 

   
4.8 THERMAL PROPERTY EVALUATION OF NEUTRON IRRADIATED TUNGSTEN 

MATERIALS FROM THE PHENIX COLLABORATIONL. M. Garrison, T. Ray, 
H. Wang (Oak Ridge National Laboratory 

105 

   
4.9 ELEMENTAL CHARACTERIZATION OF NEUTRON IRRADIATED TUNGSTEN 

USING THE GD-OES TECHNIQUEL.M. Garrison, N. Reid (Oak Ridge National 
Laboratory) 

110 

   
4.10 INVESTIGATION OF CARBON IN TUNGSTEN FOILSL.M. Garrison, N. Reid 

(Oak Ridge National Laboratory) 
113 

   
4.11 THE INFLUENCE OF LOW ENERGY HELIUM PLASMA ON BUBBLE 

FORMATION IN MICRO-ENGINEERED TUNGSTENEdward X. Gao, Warren 
Nadvornick, N.M. Ghoniem (University of California, Los Angeles), Russ Doerner 
(University of California, San Diego) 

120 

   
4.12 DAMAGE MECHANISM INTERACTIONS AT THE PLASMA-MATERIALS 

INTERFACE (Early Career Award)C. M. Parish, K. Wang (Oak Ridge National 
Laboratory) 

122 

   
4.13 HIGH HEAT FLUX TESTING OF NEUTRON IRRADIATED TUNSTENL.M. 

Garrison, B. Gregory, A. Sabau (Oak Ridge National Laboratory) 
123 



Fusion Reactor Materials Program June 30, 2018 DOE/ER-0313/64 – Volume 64  
 

TABLE OF CONTENTS  
 

iv 

5 MAGNETIC AND DIAGNOSTIC SYSTEM MATERIALS 
No contributions this reporting period. 
 

 

6 FUSION CORROSION AND COMPATIBILITY SCIENCE  
   
6.1 LIQUID METAL COMPATIBILITY IN FLOWING SYSTEMSJ. Jun and B. A. Pint 

(Oak Ridge National Laboratory) 
125 

   
7 MECHANISMS AND ANALYSIS 

 
 

7.1 FURTHER EVIDENCES ON THE RADIATION TOLERANCE OF Ti-BASED 
NANOLAYERED MAX PHASESMatheus A Tunes, Graeme Greaves, Anamul. 
H. Mir, Stephen E. Donnelly (University of Huddersfield, United Kingdom), Philip D. 
Edmondson (Oak Ridge National Laboratory) 
 

133 

7.2 A COUPLED DISLOCATION DYNAMICS-CONTINUUM BARRIER FIELD 
MODEL WITH APPLICATION TO IRRADIATED MATERIALSY.N. Cui, G. Po, 
N.M. Ghoniem (University of California, Los Angeles) 
 

135 

7.3 ADVANCED STEM-BASED DEEP LEARNING FOR SEMANTIC 
SEGMENTATION OF IRRADIATION DEFECTSYuanyuan Zhu, Danny J. 
Edwards Richland J. Kurtz (Pacific Northwest National Laboratory) Graham 
Roberts (Western Washington University) 

137 

   
8 MODELING PROCESSES IN FUSION SYSTEM MATERIALS 

 
 

8.1 REVERSE MACHINE LEARNING FOR IMPROVING CLASSICAL 
INTERATOMIC POTENTIALSW. Setyawan and R. J. Kurtz (Pacific Northwest 
National Laboratory) 
 

142 

8.2 STRUCTURES AND TRANSITIONS IN BCC TUNGSTEN GRAIN BOUNDARIES 
AND THEIR ROLE IN THE ABSORPTION OF POINT DEFECTSTimofey 
Frolov, T. Oppelstrup, R. E. Rudd (Lawrence Livermore National Laboratory), Q. 
Zhu (University of Nevada Las Vegas), J. Marian (University of California Los 
Angeles) 
 

146 

8.3 OKMC SIMULATION STUDY COMPARING ROOM TEMPERATURE 
IRRADIATION OF TUNGSTEN WITH AND WITHOUT INTRAGRANULAR 
TRAPSG. Nandipati, W. Setyawan, K. J.  Roche, R. J. Kurtz (Pacific Northwest 
National Laboratory) and B. D. Wirth (University of Tennessee) 

147 

   
8.4 THREE-DIMENSIONAL MODELING OF THE EFFECTS OF HELIUM BUBBLES 

ON THE STRESS-STRAIN BEHAVIOR OF POLYCRISTALLINE IRON BY A 
MECHANISTIC FINITE ELEMENT APPROACH INFORMED BY MOLECULAR 
DYNAMICS DATAB.N. Nguyen, R.J. Kurtz (Pacific Northwest National 
Laboratory) 

151 

   
8.5 MODELING DUCTILE-PHASE TOUGHENED TUNGSTEN FOR PLASMA-

FACING MATERIALS BY A MULTISCALE MICROSTRUCTURAL APPROACH: 
APPLICATIONS TO NICKEL-IRON-TUNGSTEN COMPOSITEB.N. Nguyen, 
C.H. Henager, Jr., R.J. Kurtz (Pacific Northwest National Laboratory) 

158 

   
9 FUSION SYSTEM DESIGN  
 No contributions this reporting period.  



Fusion Reactor Materials Program June 30, 2018 DOE/ER-0313/64 – Volume 64  
 

TABLE OF CONTENTS  
 

v 

   
10 IRRADIATION METHODS, EXPERIMENTS AND SCHEDULES 

 
 

10.1 HFIR IRRADIATION EXPERIMENTSY. Katoh, J.L. McDuffee, C. Bryan, J.P. 
Robertson (Oak Ridge National Laboratory) 
 

166 

 


