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EDUCATION

2016	PhD, Materials Science and Engineering 		
University of Illinois at Urbana-Champaign 				
Dissertation: Role of Interfaces on Severe Plastic Deformation and He-Irradiation Tolerance in Cu-Nb Nanocomposites 

2010	BS, Materials Science and Engineering, magna cum laude 	
The Ohio State University 									
Specialization: Electronic Materials

EMPLOYMENT

Oak Ridge National Laboratory, Materials Science and Technology Division
2024-present – R&D Scientist
2020-2024 – R&D Associate Scientist
· Investigate processing-structure-properties-performance relationships in materials
· Microstructural characterization of degradation mechanisms in materials subjected to extreme thermal, mechanical, and radiation conditions
· Characterize a wide range of structural materials for nuclear energy applications including additively-manufactured stainless steel, SiC/SiC composites, yttrium hydride, Ni-based alloys, and Zr-based alloys
· Characterization using analytical scanning transmission electron microscopy (STEM), atom probe tomography (APT), focused ion beam (FIB), and analytical scanning electron microscopy (SEM)
· Contribute extensively to publications, reports, and funding proposals
· Task lead for Department of Energy (DOE) Light Water Reactor Sustainability program
· Principal investigator on multiple funded DOE- Nuclear Science User Facility (NSUF) projects
· Coordinator of FIB/SEM instruments in Low Activation Materials Development and Analysis (LAMDA) laboratory
· Associate Editor: Frontiers in Nuclear Engineering – Nuclear Materials

Pacific Northwest National Laboratory, Nuclear Sciences Division
2018-2020 – Materials Scientist II
· Scientist and Engineer Development Program 
· Microstructural characterization of degradation mechanisms in materials subjected to extreme thermal, mechanical, electrochemical/ corrosion, and radiation conditions
· Characterized materials ranging from stainless steels and ferritic steels to Zr-cladding oxide and actinide/ transuranic-bearing materials
· Characterization using aberration-corrected STEM, FIB/SEM, and APT
· Investigate processing-structure-properties-performance relationships in materials
· Contribute extensively to publications, reports, and funding proposals 

2016-2018 – Postdoctoral Research Scientist	
Mentors: Dr. Thak Sang Byun and Dr. Dallas Reilly
· Microstructural and mechanical characterization of thermal-aging degradation in duplex stainless steels – producing comprehensive, predictive model for aging degradation in nuclear power plant coolant system materials
· Characterization of fractionation of isotopes and trace elements in U and Pu metals
· Characterization of microstructural evolution of noble metal phase particles in spent nuclear fuel materials

University of Illinois at Urbana-Champaign, Materials Science and Engineering
2010-2016 – Graduate Research Assistant 		
Advisors: Prof. Pascal Bellon and Prof. Robert Averback
· Processing and microstructural characterization of nano-scale Cu-based immiscible metal alloys resistant to irradiation and severe plastic deformation to improve understanding of materials in extreme environments for future fission/ fusion applications
· Characterization of materials by transmission electron microscopy (TEM), APT, FIB/SEM, and X-ray diffraction
· Group lab space manager

PROFICIENCIES AND SKILLS

Interpersonal/ Communication: Leadership and collaboration on research projects; written multiple publications in high impact journals; presented at international conferences to the materials research community

Engineering and Design: Design of experiments to efficiently meet and exceed sponsor needs; use and knowledge of engineering principles across disciplines

Materials Characterization: Atom probe tomography (APT), Analytical Electron Microscopy (TEM, S/TEM, and FIB/SEM), X-Ray Diffraction (XRD), Rutherford Back Scattering (RBS), Mechanical testing

Materials Synthesis and Processing: Nanostructured bulk metal processing by severe plastic deformation, powder metallurgy, physical vapor deposition (PVD) and photolithography of thin films, ion irradiation and processing

AFFILIATIONS

The Minerals, Metals, and Materials Society (TMS)
Member, Nuclear Materials Committee-TMS
Microscopy Society of America (MSA)
Symposium Lead for M&M – 2023: “Microscopy and Microanalysis of Materials under Multiple Environmental Extremes”
Symposium Lead for M&M – 2025: “High-Resolution Microscopy and Microanalysis of Materials subjected to Extreme Environments”
American Nuclear Society (ANS)

RESEARCH INTERESTS

· Investigate interface structure-property relationships in materials via advanced characterization 
· Advanced materials for clean energy applications
· Nanostructured, coarsening-resistant and radiation-resistant materials
· Additive manufacturing and powder metallurgy
· Develop materials for advanced energy applications using innovative processing techniques
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https://doi.org/10.1016/j.surfcoat.2020.126346 

2020	“Degradation of impact toughness in cast stainless steels during long-term thermal aging.” T.S. Byun, D.A. Collins, T.G. Lach, and E.L. Carter. Journal of Nuclear Materials 542 (2020) 152524 https://doi.org/10.1016/j.jnucmat.2020.152524 
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REPORTS

2023	“Microstructural Characterizations of Two High Fluence Baffle-Former Bolts Retrieved from a Westinghouse Two-loop Downflow Type PWR.” T.G. Lach, M.N. Gussev, and X. Chen. ORNL/TM-2023/3078 M3LW-23OR0402055
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CONFERENCE PRESENTATIONS

2024	“Multimodal characterization of radiation and transmutation extremes in SNS components.” T.G. Lach - Invited, M.N. Gussev, K.A. Unocic, and D.A. McClintock. CAARI-SNEAP 2024

2024	“Stability of H/He-filled nanocavities in Alloy 718 after low temperature irradiation with simultaneous high energy protons and spallation neutrons.” T.G. Lach, K.A. Unocic, M.N. Gussev, A.J. Godfrey, W. Zhong, and D.A. McClintock. TMS 2024 Annual Meeting and Exhibition: Phase Stability in Extreme Environments II

2023	“Comparison of microstructural evolution between commercial and test reactor neutron-irradiated wrought and/or AM 316 stainless steel.” T.G. Lach, M.N. Gussev, T.S. Byun, A.G. LeCoq, K.D. Linton, and X. Chen. Materials in Nuclear Energy Systems (MiNES) 2023

2023	“Multimodal Characterization of Stored Energy and Gas-filled Cavities in Alloy 718 Irradiated with Spallation Neutrons and High-energy Protons.” T.G. Lach, K.A. Unocic, M.N. Gussev, A.J. Godfrey, W. Zhong, and D.A. McClintock. Microscopy and Microanalysis 2023

2023	“PIE of baffle-former bolts harvested from a Westinghouse two-loop downflow type PWR.” T.G. Lach, M.N. Gussev, and X. Chen. ASME – Pressure Vessels and Piping 2023 

2022	“Characterization of Simultaneous High-energy Proton and Spallation-Neutron Radiation Effects in Structural Alloys.” T.G. Lach, M.N. Gussev, and D.A. McClintock. MS&T2022: Advanced Characterization of Materials for Nuclear, Radiation, and Extreme Environments III symposium

2022	“Single-step Aging Treatment on Cast Haynes 282 Ni-based Alloy – Microstructure and Mechanical Behavior.” T.G. Lach and X. Chang. MS&T2022: Alloy Phase Transformations at Elevated Temperatures symposium

2021	“Microstructural Characterization of Radiation Effects in 3D printed SiC” T.G. Lach, T. Koyanagi, C.M. Parish, T.S. Byun, and K.A. Terrani. TMS 2021 Annual Meeting and Exhibition: Ceramic Materials for Nuclear Energy Research and Applications — Advanced Ceramics Concepts

2020	“Post-Irradiation Examination of 3D-Printed SiC.” T.G. Lach, H.Wang, T. Koyanagi, C.M. Parish, Y. Zhang, T.S. Byun, and K.A. Terrani. American Nuclear Society 2020 Winter Meeting

2019	“Interdependent and Nonuniform Microstructural Evolution Pathways of Thermal Aging Degradation of Cast Austenitic Stainless Steels.” T.G. Lach, W.E. Frazier, A. Devaraj, D.A. Collins, E.L. Barkley, and T.S. Byun. Materials in Nuclear Energy Systems (MiNES) Meeting 2019

2019	“Fracture Property Degradation of Cast Austenitic Stainless Steels after Long-Term Thermal Aging.” T.G. Lach, T.S. Byun, D.A. Collins, K. Kruska, and C. Jang. 19th International Conference on Environmental Degradation of Materials in Nuclear Power Systems – Water Reactors.

2019	“Co-dependent Pathways of Thermal Aging Degradation of Cast Austenitic Stainless Steels Characterized by Atom Probe Tomography, Electron Microscopy, and Mechanical Testing.” TMS 2019 Annual Meeting and Exhibition: Phase Transformations and Microstructural Evolution

2018	“Co-dependent Microstructural Evolution Pathways in Ferrite and at Ferrite-Austenite Phase Boundary in Cast Austenitic Stainless Steels during Thermal Aging.” T.G. Lach, A. Devaraj, T.S. Byun. Nuclear Materials Conference 2018 

2018	“Fission-Product Metal Phase Particles in the Fuel-Cladding Interaction Region in High Burn-up BWR Fuel.” T.G. Lach, E.G. Buck, B.K. McNamara, M.A. Conroy, J.M. Schwantes, R. Clark. Nuclear Materials Conference 2018

2018	“Atom Probe Tomography Analysis of Pu and Oxidation in Air.” T.G. Lach, D. Perea, D.D. Reilly. American Chemical Society Northwest Regional Meeting 2018

2018	“Mechanistic Study of Microstructural Evolution of Ferrite-Austenite Phase Boundary in Cast Duplex Stainless Steels after 10000 Hours Thermal Aging.” T.G. Lach, A. Devaraj, T.S. Byun. Atom Probe Tomography & Microanalysis 2018: Metals and Alloys topic area.

2018	“Atom Probe Tomography Study of Microstructural Evolution of Cast Duplex Stainless Steels after 10,000 Hour Thermal Aging.” T.G. Lach, A. Devaraj, T.S. Byun. TMS 2018 Annual Meeting and Exhibition: Materials and Fuels for the Current and Advanced Nuclear Reactors VII. 

2017	“Thermal Aging Phenomena of Cast Austenitic Stainless Steels.” T.G. Lach, T.S. Byun. 18th International Conference on Environmental Degradation of Materials in Nuclear Power Systems – Water Reactors. 

2017	“Thermal Aging Degradation of Cast Stainless Steels in LWR Systems.” T.G. Lach, T.S. Byun, Y. Yang, N. Overman, and K.J. Leonard. TMS 2017 Annual Meeting and Exhibition: Microstructural Processes in Irradiated Materials.

2016	“Role of Interface Character on Microstructural Stability of Cu-Nb Nanocomposites subjected to High Pressure Torsion.” T.G. Lach, E.H. Ekiz-Stumphy, J. Ivanisenko, R.S. Averback, and P. Bellon. MS&T 2016 Annual Meeting and Exhibition: Energy-Materials for Nuclear Energy Applications. 

2015	“Role of Interfaces on Trapping He in 2D and 3D Cu-Nb Nanocomposites.” T.G. Lach, E. Ekiz, R.S. Averback, and P. Bellon. TMS 2015 Annual Meeting and Exhibition: Microstructural Processes in Irradiated Materials. 

2013	“Forced Mixing and Microstructural Evolution of Nanostructured Cu-V Alloys subjected to Severe Plastic Deformation.” Hard Materials Seminar. Dept. of Materials Science and Engineering, University of Illinois. 

RECONGNITIONS

2019	Exceptional Contribution Award – PNNL	
2016	Outstanding Performance Award – PNNL
2010	Hamer Fellowship, University of Illinois at Urbana-Champaign
2010	University Scholar, The Ohio State University
2010	Honda iDream Design Competition, 3rd place
    Proposal: Energy Harvesting for Electric Vehicles by Means of Piezoelectrics.

TEACHING EXPERIENCE

2015	Graduate Teaching Assistant, University of Illinois at Urbana-Champaign
	Design of Engineering Alloys

2013-	Graduate Teaching Assistant, University of Illinois at Urbana-Champaign
2015	Senior-level Metals Laboratory

2013-	Graduate Teaching Assistant, University of Illinois at Urbana-Champaign
2015	Mechanical Behavior of Materials

2009	Undergraduate Teaching Assistant, The Ohio State University
	Introduction to Materials Science and Engineering

OTHER RELEVANT EXPERIENCE

2009	Undergraduate Research Assistant, The Ohio State University
	    Mentor: Professor Ji-Cheng Zhao
	Diffusion multiples method for developing phase diagrams in Ni-based alloys

2008	Process Improvement Internship, Special Metals Corporation, Huntington, WV
	    Mentor: Dr. Mark Suer
Improvement of materials usage in EAF/AOD melting/casting of superalloys and Ni alloys 


