Fusion Reactor Materials Program December 31, 2023 DOE/ER-0313/75 — Volume 75
ORNL/TM-2024/3325

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

TABLE OF CONTENTS

FERRITIC/MARTENSITIC STEEL DEVELOPMENT

MICROHARDNESS MEASUREMENT UPDATE FOR SELECTED
SPECIMENS IN FH51, FH61, FH62, AND RB19J CAPSULES—X. Chen, A.
Guajardo, C. On, Y. Katoh (Oak Ridge National Laboratory), T. Nozawa
(National Institutes for Quantum Science and Technology)

SINGLE ION REIRRADIATION OF DUAL ION IRRADIATED TEMPERED
MARTENSITIC ALLOYS EXPERIMENT TO MEASURE POST INCUBATION
VOID SWELLING RATES—T. Yamamoto, G. R. Odette (University of
California Santa Barbara), P. Hosemann, S. R. Lam, K. Yoon (University of
California Berkeley)

IRRADIATION STABILITY OF MX PRECIPITATES AT ELEVATED
TEMPERATURES—T. M. Green (Los Alamos National Laboratory), K. Field
(University of Michigan), W. Zhong, T. Graening, Y. Yang (Oak Ridge National
Laboratory)

ALLOY MODIFICATION OF PWHT-FREE REDUCED-ACTIVATION
BAINITIC STEELS—Y. Yamamoto, T. Graening (Oak Ridge National
Laboratory)

CARBON CONTENT EFFECT ON CREEP BEHAVIORS OF CASTABLE
NANOSTRUCTURED ALLOYS—W. Zhong, Y. Yang (Oak Ridge National
Laboratory), E. Proehl (University of Tennessee)

ADVANCED CASTABLE NANOSTRUCTURED ALLOYS (CNAS) FOR
FIRST-WALL/BLANKET APPLICATIONS—Y. Yang, W. Zhong, X. Chen, T.
Graening, W. Tang, Y. Wang, B. Pint, M. Romedenne, Y. Katoh (Oak Ridge
National Laboratory)

ODS AND NANOCOMPOSITED ALLOY DEVELOPMENT

COLD SPRAY AND FRICTION STIR PROCESSING OF ODS ALLOYS ON A
FERRITIC MARTENSITIC STEEL SUBSTRATE— D. Zhang, X. Wang, J. T.
Darsell, K. A. Ross, L. Li, W. Setyawan (Pacific Northwest National Laboratory)

RESPONSE OF F82H-IEA TO DOSE RATE AND H INJECTION RATE IN
DUAL AND TRIPLE ION IRRADIATION TO UNDERSTAND THE
SYNERGIES BETWEEN H, HE AND RADIATION DAMAGE—L. Clowers, Z.
Jiao, G. Was (University of Michigan)

MECHANICAL AND MICROSTRUCTURAL CHARACTERISTICS OF LOW-
COST ODS ALLOYS—T.S. Byun, T. Lach, Y. Lin (Oak Ridge National
Laboratory)

CERAMIC COMPOSITE STRUCTURAL MATERIAL DEVELOPMENT

13

17

21

23

27

32

37



Fusion Reactor Materials Program December 31, 2023 DOE/ER-0313/75 — Volume 75
ORNL/TM-2024/3325

3.1

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

TABLE OF CONTENTS

RESPONSE OF "B ENRICHED ZrB; ULTRA-HIGH TEMPERATURE
CERAMIC TO NEUTRON IRRADIATION AT ELEVATED
TEMPERATURES—Y. Lin, T. Koyanagi, C. Petrie, Y. Katoh (Oak Ridge
National Laboratory), D. Sprouster (Stony Brook University), W. Fahrenholtz,
G. Hilmas (Missouri University of Science and Technology)

PLASMA-FACING AND HIGH HEAT FLUX MATERIALS AND COMPONENT
TESTING

FABRICATION OF Cu-Cr-Nb-Zr (CCNZ) ALLOYS FOR FUSION
APPLICATIONS—M. S. Haque, A. Sharma, M. Ouyang, D.J. Sprouster, L.L
Snead (Stony Brook University)

IN-SITU MICROMECHANICAL TESTING ON W/NiFe DUCTILE-PHASE
TOUGHENED TUNGSTEN—A. V. Garcia Caraveo, T. Chen (Oregon State
University), W. Jiang, J. V. Haag IV, W. Setyawan (Pacific Northwest National
Laboratory)

RECENT PROGRESS IN THE MICROSTRUCTURAL CHARACTERIZATION
OF HEAVY ION IRRADIATED TUNGSTEN HEAVY ALLOYS—James V.
Haag IV, Matthew J. Olszta, Weilin Jiang, Danny J. Edwards, Wahyu Setyawan
(Pacific Northwest National Laboratory)

DOSE RATE EFFECTS ON HELIUM CAVITIES IN DUCTILE-PHASE-
TOUGHENED TUNGSTEN—W. Jiang, J. V. Haag IV, W. Setyawan (Pacific
Northwest National Laboratory), Z. Hu, L. Shao (Texas A&M University)

TEMPERATURE EFFECTS ON HELIUM CAVITIES IN DUCTILE-PHASE-
TOUGHENED TUNGSTEN—W. Jiang, J. V. Haag IV, B. E. Matthews, W.
Setyawan (Pacific Northwest National Laboratory), D. Chen (University of
Houston)

HIGH-TEMPERATURE MECHANICAL TESTING OF W/NiFe DUCTILE-
PHASE TOUGHENED W COMPOSITES—R. Prabhakaran, W. Setyawan
(Pacific Northwest National Laboratory)

BORON DOPED TUNGSTEN FOR FUSION PFCS—X.-Y. Yu, T. Graening, G.
Parker, Y. Katoh (Oak Ridge National Laboratory)

MICROSTRUCTURAL EVOLUTION IN HOT-ROLLED AND HIGH-
TEMPERATURE ANNEALED 90W-7Ni3Fe @ TUNGSTEN HEAVY
ALLOY—M.E. Alam, G. R. Odette (University of California Santa Barbara), J.V.
Haag IV, C.H. Henager Jr., W. Setyawan (Pacific Northwest National
Laboratory)

DETERMINATION OF TRANSMUTATION ISOTOPIC PRODUCTS FROM
IRRADIATED TUNGSTEN—X.-Y. Yu, W. Zhong, L. Howard, Y. Katoh (Oak
Ridge National Laboratory)

HYDROGEN AND HELIUM EFFECTS

43

44

47

54

58

63

67

89

93

115



Fusion Reactor Materials Program December 31, 2023 DOE/ER-0313/75 — Volume 75
ORNL/TM-2024/3325

5.1

6.0

6.1

6.2

7.0

8.0

8.1

9.0

9.1

9.2

9.3

9.4

10

11

TABLE OF CONTENTS

HYDROGEN ISOTOPE IMPLANTATION AND RETENTION IN
POLYCRYSTAL TUNGSTEN—W. Zhong (Oak Ridge National Laboratory)

FUSION CORROSION AND COMPATIBILITY SCIENCE

COMPATIBILITY BETWEEN SiC AND PRE-OXIDIZED AND ALUMINIZED
F82H IN FLOWING PbLi AT 550°-650°C—M. Romedenne, C. De Lamater-
Brotherton, B. A. Pint (Oak Ridge National Laboratory), Y. Zhang (Tennessee
Technological University)

EVALUATION OF SiC COMPATIBILITY WITH 2LiF-BeF, MOLTEN SALT BY
CALCULATED THERMODYNAMICS—B. Lamm, T. Koyanagi (Oak Ridge
National Laboratory)

ADVANCED MANUFACTURING

No contributions this reporting period.

MECHANISMS AND ANALYSIS

APPLICATION OF WEAK-BEAM DARK-FIELD STEM FOR DISLOCATION
LOOP ANALYSIS—Y. Lin, S. J. Zinkle, J. D. Arregui-Mena (Oak Ridge National
Laboratory), M. G. Burke (Idaho National Laboratory)

MODELING AND COMPUTATIONAL STUDIES

PREDICTIVE MODELING OF HE BUBBLE ACCUMULATION IN
NANOSTRUCTURED FERRITIC ALLOYS—K. Pitike, W. Setyawan (Pacific
Northwest National Laboratory)

MECHANICAL PROPERTIES AND RADIATION EFFECTS IN FUSION
MATERIALS—Y. Osetskiy, G. Samolyuk (Oak Ridge National Laboratory)

FIRST PRINCIPLES STUDY OF BULK AND RADIATION INDUCED
DEFECTS PROPERTIES OF TiB>—Y. Osetskiy, G. Samolyuk (Oak Ridge
National Laboratory)

PREDICTING DISPLACEMENT DAMAGE FOR ION IRRADIATION: ORIGIN
OF THE OVERESTIMATION OF VACANCY PRODUCTION IN SRIM FULL-
CASCADE CALCULATIONS—Y Lin, R. Stoller (Oak Ridge National
Laboratory), S. Zinkle (University of Tennessee)

FUSION SYSTEM DESIGN

No contributions this reporting period.

IRRADIATION & TESTING METHODS, EXPERIMENTS AND SCHEDULES

117

119

124

128

130

135

138

141



Fusion Reactor Materials Program December 31, 2023 DOE/ER-0313/75 — Volume 75
ORNL/TM-2024/3325

11.1

11.2

11.3

TABLE OF CONTENTS

UKAEA COLLABORATION PROJECT—T.S Byun, J.W. Geringer, Y. Lin, Y.
Katoh (Oak Ridge National Laboratory), A. Gandy (United Kingdom Atomic
Energy Authority)

EUROFUSION COLLABORATION PROJECT—T.S Byun, J.W. Geringer, T.

Graening, Y. Katoh (Oak Ridge National Laboratory), M. Reith (Karlsruhe
Institute of Technology)

HFIR IRRADIATION EXPERIMENTS—C. On (Oak Ridge National Laboratory)

143

144

145



