Experimental validation

Fabrication of Ni-Titanium oxide nanowire composite 81,0)(1,93:5/1"10;
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Project Impacts

* 7 Journal Publications to date

1] Nanotube/nanowire as effective defect sinks in metals: atomistic simulations and in situ ion
radiation transmission electron microscopy, Acta Materialia 203 (2021) 116483

2] Additive manufacturing for energy: A review, Applied Energy 282 (2021) 116041

3] Superconducting Cu/Nb nanolaminate by coded accumulative roll bonding and its helium
damage characteristics, Acta Materialia 197 (2020) 212

[4] Radiation-resistant metal-organic framework enables efficient separation of krypton fission
gas from spent nuclear fuel, Nature Communications 11 (2020) 3103

 Conference Papers: nothing to report
 Conference Presentations:

Kang Pyo So, P. Cao, Y. Yang, J. G. Park, M. L1, Y. Long, J. Hu, M. Kirk, M. L1, E. M. Bringa, Y.
H. Lee, M. P. Short, J. Li “Nanotube/nanowire as effective defect sinks in metals: atomistic
simulations and in situ 1on radiation transmission electron microscopy,” TMS (2019), MiNES

(2019), MITAB (2020) -> invited in journal Applied Energy
* Patents: nothing to report

* Involvement: nothing to report
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Milestones

Schedule:
Yrl — Yrl — Yr2 — Y12 - Yr3 — Sifn ;
first half |second half| first half |second half| first half half
Sample preparation and neutron
radiation planning
Neutron radiation in ATR
TEM in IMCL
APT in CAES
Mechanical testing in IMCL
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Milestones and Deliverables for FY-20

. Finish | Revised Finish | Actual Finish
Deliverables Status (Start Date
Date Date Date

Synthesis and preliminary characterization | Completed 10712018 | 9/30/2019 12/30/2019 3/31/2020

of 13 types of samples Late

Provided Four quarterly reports Completed | 01/01/2020 | 10/30/2020
Published two papers Completed | 01/01/2020 | 11/27/2020
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Issues and Concerns

* MIT create a protocol for rapid response to the COVID-19 crisis. The MIT administration
established policies to significantly scale back research activities on campus.

*Virtualizable” “Virtualizable”
research research

“Virtualizable” “Virtualizable” “Virtualizable” “Virtualizable”
research research research research

Research requiring
campus access

Research requiring

campus access < 50% capacity on campus

100% research
capacity
100% research
capacity

~10% capacity on campus  |~10% capacity on campus] = 25% capacity on campus

“gg;co“ May 18 Date TBD Date TBD Date TBD

Pre-COVID-19 - ---- Critical experiments Pilots Ramp up Phase 1

Response to this project: we have been continuing our research activities through
remote meetings, literature surveys, data analysis, modeling, theoretical
approach, and limited lab activities during COVID periods.
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Milestones and Deliverables for FY-21

» Deliverables:

Technical reports Date
Final Technical Report on Nanodispersion Strengthened Metallic 1220/2021
Composites with Enhanced Neutron Irradiation Tolerance
Revealing of the mechanical and thermal properties 9/30/2021
Radiation properties and mechanism characterization 9/30/2021
Characterization of the microstructure: dispersion of 1D and 2D 0/30/2021
reinforcement
Optimization of the composite structure: grain and interface 9/30/2021
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Possible Areas/Industries/Programs (and Readiness) for
Adoption
* Include estimated Technology Readiness Level (TRL)

We have been working on the market discovery and
commercialization for this technology (TRL 4 to 5) to
transfer to the industry. The 3D printing market could be the
lowest hanging fruit and most impactful industrial areas.
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‘ Special thanks to our Oak Ridge National Lab collaborators

Kory Linton
Annabelle Le Coq
Xiang Chen

Ben Garrison

Idaho National Lab collaborators

Cheng Sun
Mitch K. Meyer

AMM TECHNICAL REVIEW MEETING (FY-20) DEC 2 -3, 2020

Advanced Methods for Manufacturing



' Contact Information and Questions

* PI: Ju L1, ljju@mit.edu
* Technical lead: Kang Pyo So, kangpvo@mit.edu

AMM TECHNICAL REVIEW MEETING (FY-20) DEC 2 -3, 2020

Advanced Methods for Manufacturing


mailto:liju@mit.edu
mailto:kangpyo@mit.edu

