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Education                             
Postdoctoral Research Appointment, 2014-2016, Metallurgical Engineering, Colorado School of Mines 
Ph.D., 2014, Materials Science and Engineering, Vanderbilt University                  
B.S., 2002, Mechanical Engineering, Rensselaer Polytechnic Institute                                                                 
 
Employment History 
April 2026 - Present Sr. Scientist, Alloy Behavior and Design Group, ORNL 
Nov. 2025 - March 2026 Interim Group Leader, Alloy Behavior and Design Group, ORNL 
2022-Oct. 2025 R&D Staff (RP03), Alloy Behavior and Design Group, ORNL 
2016- 2021 R&D Associate (RP02), Alloy Behavior and Design Group, ORNL 
2014-2016 Postdoctoral Researcher, Colorado School of Mines 
2002-2009 Sr. Engineer, General Dynamics Electric Boat 
 
Research Expertise 
• Alloy design of advanced wrought and printable ferrous alloys for ambient and high temperature applications.  
• Novel alloy design and processing strategies for co-optimization of multiple properties, including strength, oxidation 

resistance, thermal properties, and wear behavior for improving performance in harsh environments.  
• Development of thermo-mechanical processing routes to enhance properties in ferrous alloys. 
• Relationships between composition, processing, microstructure, and properties in structural alloys. 
• Solid state joining. 
 
Honors and Awards 
• 2025 R&D 100 award: Led winning project for development of Nano eXtreme Temperature (NeXT) Steel 
• MSTD 2023 Core Values Impact Award for Development of NeXT Steel 
• 2023 DOE EERE Vehicle Technologies Office Merit Review Award for Development of NeXT Steel 
• 2022 Secretary of Energy Achievement Award: Mars 2020 Perseverance Rover Radioisotope Power Systems Team 
 
PI on 10 recent projects and managing a budget of approximately $1M in FY26 funding at ORNL 
• Propulsion Materials Core Program (PMCP) Thrust 3 lead for tasks 3A1 (Lower-Cost, Higher Temperature Alloys for 

Valvetrains), 3A2 (Fundamentals of Oxidation for High Temperature Alloys), 3A3 (Advanced Higher Temperature 
Steels), and 3A4 (New Printable Higher Temperature Die Steels for Automotive Manufacturing). 

• PI: Joint Cummins ORNL LightMAT and TCF Projects: Conceptualized alloy design and processing for NeXT steel. 
Achieved ~40% increase in 600°C fatigue strength over baseline H11 tool steel. 2025 R&D 100 winner.  

• PI: Conceptualized new printable high temperature maraging (HiMAR) steel concept for novel combination of high 
strength, thermal conductivity, and low porosity. Led project from concept through four printing trials.  

• PI: Conceptualized and developed new advanced Martensitic eXtreme Resistance (MXR) steels. Discovered new 
oxidation mechanism leveraging Cu alloying to achieve 2x longer oxidation lifetimes. Melting industrial heats.  

• PI: Army Piston Material Evaluation Project: Managed comprehensive ORNL materials testing program, selected 
prototype piston materials, managed ORNL friction welding evaluations. Provided technical guidance on prototype 
piston development. Achieved first successful engine test of 422-4140 multi-material steel pistons.  

• PI: Army Lightweight Torsion Bar Project: Developed manufacturing processes and specifications for 
manufacturing of hollow torsion bars. Managed comprehensive torsional fatigue testing program. 

• Co-PI: Development of methods for fabrication of H13 steel by Binder Jet Additive Manufacturing. Managed and 
performed comprehensive characterization, impact testing and fracture characterization programs.  

• PI: Lab Directed Research and Development: Thermodynamic Design of Multi-Material Additively Manufactured 
Structures. 

• PI: DOE AMMTO Low Density Steels Project: Developed new grades of low density automotive sheet steel.  
 
Outreach/Mentoring:  
• Served on PHD Committee of Tennessee Technological University (TTU) student Abdul Karim (2024-2025). 
• Hired and mentoring new Postdoc Nana Adomako (2025-Present).  
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Selected Journal Publications: 6 first author in IPF >9 and 5 first author with 100+ citations, 4 Sr. author publications 
https://scholar.google.com/citations?hl=en&user=QE0Bx64AAAAJ&view_op=list_works&sortby=pubdate 
[1] D. Pierce, R. Pillai, H. Wang, J. Poplawsky, J. Haynes, K. Sebeck, M. Tess, E. Gingrich, G. Muralidharan, 

Overcoming the thermal conductivity versus oxidation resistance barrier in high-temperature steels, Commun 
Mater 6 (2025) 262. IPF 9.6 

[2] Y. Wang, K. Sebeck, E. Gingrich, M. Tess, J.A. Haynes, G. Muralidharan, K. Will, D. Pierce, Effect of post-weld heat 
treatment on microstructure and mechanical properties of rotary inertia friction welded dissimilar 422-4140 
martensitic steel piston joints, Journal of Materials Research and Technology 39 (2025) 8340–8351. IPF 6.6 

[3] Y. Wang, M.J. Lance, J.A. Hayes, Z. Feng, K. Sebeck, M. Tess, E. Gingrich, D. Pierce, Rotary Inertia Friction Welding 
of Dissimilar High-Strength 422 Martensitic Stainless Steel and 4140 Low Alloy Steel for Heavy-Duty Engine Piston 
Fabrication, Welding Journal 104 (2025). IPF 2.0 

[4] P. Nandwana, R. Kannan, K.A. Unocic, C.M. Fancher, D. Goldsby, K. Epps, D.T. Pierce, High temperature tensile 
properties of H13 tool steel fabricated via binder jet additive manufacturing, JMRT 37, 2577–2585. IPF 6.6 

[5] Y. Wang, K. Sebeck, M. Tess, E. Gingrich, Z. Feng, J.A. Haynes, M.J. Lance, G. Muralidharan, R. Marchel, T. Kirste, 
D. Pierce, Interfacial microstructure and mechanical properties of rotary inertia friction welded dissimilar 422 
martensitic stainless steel to 4140 low alloy steel joints, MSEA: A 885 (2023) 145607 IPF 7.0 

[6]  M.A. Karim, S. Jadhav, R. Kannan, D. Pierce, Y. Lee, P. Nandwana, D.B. Kim, Investigating stainless 
steel/aluminum bimetallic structures fabricated by cold metal transfer (CMT)-based wire-arc directed energy 
deposition, Additive Manufacturing 81 (2024) 104015martensitic stainless steel to 4140 low alloy steel joints, 
Materials Science and Engineering: A 885 (2023) 145607. IPF 11.1 

[7] D. Pierce, A. Haynes, J. Hughes, R. Graves, P. Maziasz, G. Muralidharan, A. Shyam, B. Wang, R. England, C. 
Daniel, High temperature materials for heavy duty diesel engines: Historical and future trends, Progress in 
Materials Science 103 (2019) 109–179. IPF 40, >200 citations 

[8] D.T. Pierce, D.R. Coughlin, K.D. Clarke, E. De Moor, J. Poplawsky, D.L. Williamson, B. Mazumder, J.G. Speer, A. 
Hood, A.J. Clarke, Microstructural evolution during quenching and partitioning of 0.2C-1.5Mn-1.3Si steels with Cr 
or Ni additions, Acta Materialia 151 (2018) 454–469. IPF 9.3, >100 citations 

[9] J.T. Benzing, W.A. Poling, D.T. Pierce, J. Bentley, K.O. Findley, D. Raabe, J.E. Wittig, Effects of strain rate on 
mechanical properties and deformation behavior of an austenitic Fe-25Mn-3Al-3Si TWIP-TRIP steel, Materials 
Science and Engineering: A 711 (2018) 78–92. IPF 7.0, >100 citations 

[9] D.T. Pierce, D.R. Coughlin, D.L. Williamson, K.D. Clarke, A.J. Clarke, J.G. Speer, E. De Moor, Characterization of 
transition carbides in quench and partitioned steel microstructures by Mössbauer spectroscopy and 
complementary techniques, Acta Materialia 90 (2015) 417–430. IPF 9.3, >150 citations 

[10] D.T. Pierce, J.A. Jiménez, J. Bentley, D. Raabe, J.E. Wittig, The influence of stacking fault energy on the 
microstructural and strain-hardening evolution of Fe–Mn–Al–Si steels during tensile deformation, Acta Materialia 
100 (2015) 178–190. IPF 9.3, >500 citations 

[11] L. Mosecker, D.T. Pierce, A. Schwedt, M. Beighmohamadi, J. Mayer, W. Bleck, J.E. Wittig, Temperature effect on 
deformation mechanisms and mechanical properties of a high manganese C+N alloyed austenitic stainless steel, 
Materials Science and Engineering: A 642 (2015) 71–83. IPF 7.0, >100 citations 

[12] D.T. Pierce, J.A. Jiménez, J. Bentley, D. Raabe, C. Oskay, J.E. Wittig, The influence of manganese content on the 
stacking fault and austenite/ε-martensite interfacial energies in Fe–Mn–(Al–Si) steels investigated by experiment 
and theory, Acta Materialia 68 (2014) 238–253. IPF 9.3, >400 citations 

 
Book Chapter 
• S. Kang, D. Pierce, D. K. Matlock, J. G. Speer, E. De Moor, “Quench and Partitioning Steels, in Encyclopedia of 

Materials: Metals and Alloys, Vol. 2 (2022), 84-94  
 

Patents Awarded or Pending 
• D.T. Pierce, G. Muralidharan, J.A. Haynes, Y.-C. Chen, Q. Ma, H.S. Savage, J. Zhou, Steel alloy and method of 

manufacture exhibiting enhanced combination of high temperature strength, oxidation resistance, and thermal 
conductivity, US12385116B2, 2025 (awarded). 

• D.T. Pierce. A. Ziabari, J.A. Haynes, H. Wang, J. Poplawsky, K.A. Unocic, M.J. Thompson, N. Adomako, P. Nandwana, 
R. Kannan, R. Pillai, S. Bahl, T. Feldhausen, Printable Steel With High Elevated Temperature Strength, Thermal 
Conductivity, and Resistance to Softening, application No. 19/420/311, filed December 15, 2025 (pending). 

• D.T. Pierce, G. Muralidharan, Oxidation Resistant, Thermally Conductive, and Elevated Temperature Strength 
Steel, Pierce, D.T., Muralidharan, application 18/634,803, filed July 12, 2024 (pending). 

https://scholar.google.com/citations?hl=en&user=QE0Bx64AAAAJ&view_op=list_works&sortby=pubdate

