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EDUCATION 
 
Michigan Technological University                                               1997 – 2002 

• PhD in Materials Science and Engineering  (GPA:  4.0 / 4.0)          
 

Indian Institute of Technology (IIT), Kanpur                              1993 – 1997 
• B.Tech in Materials and Metallurgical Engineering  

 
RESEARCH INTERESTS 
 

• Structural materials 
• Alloy design 
• Mechanical behavior of materials  
• High temperature aluminum alloys 
• Additive Manufacturing 

 
EMPLOYMENT EXPERIENCE  
 
Oak Ridge National Laboratory (ORNL)                                                             Oak Ridge, TN (Nov 2004 to present)                                   
Post-Doctoral Research Associate (Nov 2004 – Dec 2008) 
Research Associate, R & D Staff, Senior R & D Staff Scientist (Jan 2009 – March 2023) 
Digital Metallurgy Initiative Lead (August 2020 – Present) 
Group Leader of Alloy Behavior and Design Group (March 2021-Present) 
Distinguished R & D Staff (April 2023 – Present) 
 

• Lead a group of physical metallurgists in Materials Science and Technology division at ORNL 
• Lead Principal Investigator (PI) in multiple efforts 
• Experienced in developing programs, writing proposals, interacting with customers, and leading large multi-

institution research teams 
• Conceived and currently lead an ORNL initiative titled Digital Metallurgy 
• Mentor graduate students, post-doctoral researchers, and staff scientists  

 
University of Tennessee                                                                                       Knoxville, TN (August 2015 to present) 
The Bredesen Center for Interdisciplinary Research and Graduate Education / ORNL Graduate Advisor 

• Advise doctoral students 
 
Colorado School of Mines                                                                          Golden, CO (November 2017 to March 2021) 
Affiliate Professor, Metallurgical and Materials Engineering 

• Advise doctoral students 
 

University of Michigan and Ford Research Laboratories                                 Ann Arbor, MI (Oct 2002 to Oct 2004) 
Post Doctoral Research Fellow 

• Developed an automated small fatigue crack growth detection system  
• Developed fatigue testing system for superalloys at high temperature (600oC) and ultrasonic frequencies 
• Mentored undergraduate and graduate students on their research projects 
• Assisted in proposal writing and taught guest lectures 
 

Michigan Technological University                                                               Houghton, MI (August 1997 to Sept 2002)  
Graduate Research Assistant 

• Dissertation Title:  Deformation and Fatigue Behavior of the Nickel-Base Superalloy KM4  
• Quantified fracture surface using stereomicroscopy and related it to deformation mechanisms  
• Modeling of slip irreversibility, fracture surface roughness and fatigue crack propagation threshold 
• Provided failure analysis consultancy to local companies 
 



Indian Institute of Technology                                                                       Kanpur, India (August 1996 to May 1997)  
Undergraduate Research Assistant 

• Thesis title: Growth during recrystallisation in boron doped Ni76Al24 
• Other Research: Reaction synthesis of Iron Aluminides  
 
 

HONORS AND ACTIVITIES  
 
 

• Technical Reviewer for – Acta Materialia; Nature Materials; Nature Communications; Nature Scientific 
Reports; Additive Manufacturing; Metallurgical and Materials Transactions A; Journal of Power Sources; 
Journal of the American Ceramic Society; Scripta Materialia; Materials & Design; Journal of Alloys and 
Compounds; Materials Characterization; International Journal of Fatigue; Journal of Materials Science; JOM; 
Surface and Coatings Technology; Experimental Mechanics; Acta Biomaterialia; Materials Science and 
Engineering A; Optics and Lasers in Engineering; Journal of Pressure Vessel Technology; Journal of the 
European Ceramic Society; International Journal of Applied Ceramic Technology; ACS Nano; DOE Small 
Business Innovation Research (SBIR) Proposals; Naval Research Laboratory (NRL/ASEE); ORNL internal 
papers and proposals 

• Director’s Research and Development Initiative Lead for Digital Metallurgy at ORNL – August 2020 to 
present  

• R & D 100 Award Winner in 2023 for Open-AM – September 2023 
• Vehicle Technologies Office – EERE – US DOE office level Team Award for DuAlumin-3D alloy 

development – June 2023 
• Keynote speaker for Society of Experimental Mechanics Annual Conference 2023 - Mechanics of Additive 

and Advanced Manufacturing track – June 2023 
• MS&T Division Team Award for DuAlumin-3D alloy development – January 2023 
• ASM International Historic Landmark Selection Award Committee – January 2023 to present 
• R & D 100 Award Winner in 2022 for DuAlumin-3D Alloys – September 2022 
• R & D 100 Award Finalist in 2021 for High-Temperature Printable (HTP) Aluminum Alloys – October 2021 
• Board of Review (Key Reader), Metallurgical and Materials Transactions 
• Journal Cover, Materials & Design, January 2021 
• R & D 100 Award Finalist in 2020 for PrintCast Metal-Metal composites – October 2020 
• Proton Power Upgrade for SNS Design Review Team member - Fatigue expert - June 2020 
• Lead Organizer and Report Writer - Frontiers of Structural Materials Workshop at ORNL, August 2019 
• Team Lead - UT Battelle Award for Team Accomplishment for ACMZ Cast Al Alloys, September 2018 
• TMS – EPD Materials Characterization Best Poster Award – Third Place – TMS Annual Meeting  – Phoenix, 

March 2018 
• R & D 100 Award Winner in 2017 for ACMZ Cast Aluminum Alloys – November 2017 
• Journal Cover, Advanced Materials & Processes, October 2017 
• Chair (2018-2019), Vice-chair (2017) and Secretary (2016) – Oak Ridge Chapter of ASM International 
• Member – Mechanical Behavior of Materials Committee – TMS 
• TMS/EPD Materials Characterization Best Poster Award – Third Place – March 2017 
• Physical Sciences Directorate Professional Development Committee – ORNL – 2017 
• ORNL Significant Event Award (SEA) - New High Temperature Cast Aluminum Alloys – December 2016 
• ASM IIM Visiting Lecturer Award 2015 
• ORNL Data Expert for LightMat Consortium 
• Member, SNS Target Advisory Panel for Analysis and Materials, May 2015 
• Co-organizer, High-temperature Systems for Energy Conversion and Storage, TMS Annual Meeting, San 

Diego, February 2017 
• Co-organizer, High-temperature Systems for Energy Conversion and Storage, TMS Annual Meeting, 

Nashville, February 2016 
• Lead Editor, Special Issue of International Journal of Fatigue on Fatigue and Microstructure, December 2013. 
• 2014 Excellence in Technology Transfer Award, FLC Southeast Region - SYMMETRIX® HPX-F Lithium-

Ion Battery Nanocomposite Separator 
• Poster Session Judge, 38th International Conference and Expo on Advanced Ceramics and Composites, 

Daytona Beach – January 2014 
• Winner, 2013 TMS Micrograph Project 
• R & D 100 Award in 2013 for SYMMETRIX® HPX-F Lithium-Ion Battery Nanocomposite Separator 
• 2014 Award for Excellence in Technology Transfer by the Federal Laboratory Consortium (FLC) – 

SYMMETRIX® HPX-F Lithium-Ion Battery Nanocomposite Separator 
• Co-organizer of Symposium on Materials Performance, THERMEC 2013 – December 2013 
• International Scientific Committee, THERMEC 2013 – December 2013 



• Co-organizer, High-temperature Systems for Energy Conversion and Storage, TMS Annual Meeting, 
Orlando, March 2015 

• Materials Genome Initiative (MGI) Digital Data Community Development Team Member – TMS 
• Finalist, The next big idea competition - ORNL - April 2014 
• Oak Ridge Postdoctoral Symposium, Poster Session Judge, July 2014 
• Poster Session Judge, 37th International Conference and Expo on Advanced Ceramics and Composites, 

Daytona Beach – January 2013 
• Lead organizer, Fatigue and Microstructure: A Symposium on Recent Advances, MS&T 2011 
• Co-organizer, ASM Educational Symposium on Innovations in Mechanical Testing, Oak Ridge, April 2011 
• Journal Cover, Journal of the American Ceramic Society, July 2008 
• Executive Committee Member, Oak Ridge Chapter of ASM International, 2007-2011 
• Judge, Oak Ridge Chapter of ASM Scholarship, 2007 
• Best Student Paper Award, Magnesium Technology 2005, Light Metals Division – TMS 
• Finishing Fellowship, Michigan Technological University, Summer 2002 
• Challenge Fellowship, Michigan Technological University, 1998 to Feb 2000 
• Forging Achievement Award, Forging Industry Educational Research Foundation (FIERF), 1999 
• Member, Honor Society of Phi Kappa Phi, 1999 
• Award for Academic Excellence, Academic Senate, IIT Kanpur, 1996 
• Member, The Minerals, Metals and Materials Society (TMS) 
• Member, ASM International 

 
SELECTED ORNL PROJECTS 
 
 

• Digital Metallurgy – Lead Principal Investigator (PI) - Director’s Research and Development Initiative at 
ORNL at the intersection of physical metallurgy and digital manufacturing.  August 2019 – September 2024 
(Total funding ~ $7 million)   

• Sustainable Aluminum Alloy for Lightweight Ultra-large Castings – ORNL PI – LightMAT project between 
ORNL and General Motors.  DOE, Office of Vehicle Technologies. PI on project with total funding - $1 
million. January 2023 – January 2025. 

• Advanced Aluminum Alloys for Medium Duty Lightweight Engines - A cooperative research and development 
agreement (CRADA) between ORNL and General Motors.  DOE, Office of Vehicle Technologies. Lead PI on 
project with total funding - $5.50 million. $ 0.8 million in funding from August 2020 – August 2024. 

• Propulsion Material Core Programs – Co-PI/Thrust Lead.  DOE, Office of Vehicle Technologies (VTO-
EERE). Lead PI on project with total funding of $30 million over 5 years (PI on projects totaling ~$10 million 
in funding over 5 years starting October 2018) 

• Supercomputers to Superalloys – PI on LDRD project that directly contributed to the successful proposal from 
VTO-EERE for the Propulsion Material Core Program (October 2016 – September 2018). $0.9 million in 
funding. 

• Commercialization of ACMZ alloys – PI on TIP project with General Motors as partner ($190K in funding). 
January – December 2018. 

• High Performance Cast Aluminum Alloys for Next Generation Passenger Vehicle Engines - A cooperative 
research and development agreement (CRADA) between ORNL, Chrysler and Nemak.  DOE, Office of Vehicle 
Technologies. Lead PI on project with total funding - $5.50 million. 

• Durability and reliability of substrates for solid oxide fuel cells (SOFCs) – Funded at ORNL by the Solid State 
Energy Conversion (SECA) Program through a CRADA with LG Fuel Cell Systems (LGFCS) DOE, Office of 
Fossil Energy.  Lead PI on project with total funding - $ 2.35 million. 

• Remaining high cycle fatigue life prediction of main feedpump turbine blades – Funded at ORNL by Electric 
Power Research Institute (EPRI).  Lead PI on project. 

• High-Strength, Lightweight Engines for Heavy-Duty Diesel Trucks – Co-PI on a cooperative research and 
development agreement (CRADA) between ORNL and Cummins Inc.  DOE, Office of Vehicle Technologies. 
$ 4.10 million. 

• Durability and reliability of solid oxide fuel cells (SOFCs) – Funded at ORNL by the Solid State Energy 
Conversion (SECA) Program.  DOE, Office of Fossil Energy. 

• Durability and reliability of diesel particulate filters – A cooperative research and development agreement 
(CRADA) between ORNL, Cummins Inc and Corning Inc.  DOE, Office of Vehicle Technologies. 

• Materials for High-Pressure Fuel Injection Systems – A cooperative research and development agreement 
(CRADA) between ORNL and Caterpillar Inc.  DOE, Office of Vehicle Technologies. 

• Materials for Advanced Turbocharger Designs – A cooperative research and development agreement 
(CRADA) between ORNL and Honeywell.  DOE, Office of Vehicle Technologies. 

• Mechanical characterization of materials for innovative levee strengthening systems – A project with Jackson 
State University sponsored by the Department of Homeland Security. 



• High Temperature Materials Laboratory User Program – Executed >10 projects as staff member in the HTML 
User Program. 
 
 

 
ARCHIVAL JOURNAL PUBLICATIONS   
 
 

• A. E. Perrin, R. A. Michi, D. N. Leonard, K. D. Sisco, A. J. Plotkowski, A. Shyam, J. D. Poplawsky, L. F. 
Allard, Y. Yang “Effect of Mn on eutectic phase equilibria in Al-rich Al-Ce-Ni alloys” Journal of Alloys and 
Compounds Volume 965, 171455, November 2023. 

• T. Wu, J. D. Poplawsky, L. F. Allard, A. Plotkowski, A. Shyam, D. C. Dunand “Microstructure and 
strengthening of Al-6Ce-3Ni-0.7 Fe (wt%) alloy manufactured by laser powder-bed fusion” Additive 
Manufacturing, Volume 78, 103858, September 2023. 

• T. Wu, A. Plotkowski, A. Shyam, D. C. Dunand “Microstructure and mechanical properties of hypoeutectic 
Al–6Ce–3Ni-0.7Fe (wt.%) alloy” Materials Science and Engineering A, Volume 875, 145072, June 2023. 

• J. U. Rakhmonov, B. Milligan, S. Bahl, D. Ma, A. Shyam, D. C. Dunand “Progression of creep deformation 
from grain boundaries to grain interior in Al-Cu-Mn-Zr alloys” Acta Materialia, Volume 250, 189223, May 
2023. 

• R. A. Michi, J. J. Simpson, S. Bahl, Q. Campbell, P. Brackman, A. Plotkowski, R. R. Dehoff, J. A. Haynes, 
Q. Wang, A. Shyam, “Additively manufactured Al-Ce-Ni-Mn alloy with improved elevated-temperature 
fatigue resistance” Additive Manufacturing, Volume 66, 103477, March 2023. 

• S. Bahl, A. Plotkowski, T.R. Watkins, R.A. Michi, B. Stump, D.N. Leonard, J.D. Poplawsky, R.R. Dehoff, A. 
Shyam, “3D printed eutectic alloy has facility for site-specific properties” Additive Manufacturing, Volume 
70, 103551, May 2023. 

• A. Shyam, S. Bahl, “Heat resistant aluminum alloys” Nature Materials, Volume 22, pp. 425-426, April 2023 
(invited). 

• R. A. Michi, S. Bahl, C.M. Fancher, K. Sisco, L.F. Allard, K. An, D. Yu, R.R. Dehoff, A. Plotkowski, A. 
Shyam, “Load shuffling during creep deformation of an additively manufactured AlCuMnZr alloy” Acta 
Materialia, Volume 244, 118557, January 2023. 

• N. S. Harsha Gunda, R. A. Michi, M. F. Chisholm, A. Shyam, D. Shin, “First-principles study of Al/Al3Ni 
interface” Computational Materials Science, Volume 217, 111896, January 2023. 

• A. Perrin, S. Bahl, D.N. Leonard, R. Michi, K. Sisco, A. Plotkowski, A. Shyam, R. Dehoff, D. Shin, Y. 
Yang, “Phase stability in Cast and Additively Manufactured Al-rich Al-Cu-Ce alloys” Journal of Alloys and 
Compounds Volume 926, 166984, December 2022. 

• B. Gwalani, J. Liu, S. Lambeets, M. Olszta, J. Poplawsky, A. Shyam, A. Devaraj, “Rapid assessment of 
interfacial stabilization mechanisms of metastable precipitates to accelerate high-temperature Al-alloy 
development” Materials Research Letters, Volume 10, No. 12, pp 771-779, 2022. 

• T. Ajantiwalay, R. Michi, C. Roach, A. Shyam, A. Plotkowski, A. Devaraj, “Influence of Microstructural 
Heterogeneities on Small-Scale Mechanical Properties of an Additively Manufactured Al-Ce-Ni-Mn Alloy” 
Additive Manufacturing Letters, Volume 3, 100092, December 2022. 

• J.D. Poplawsky, R.A. Michi, L.F. Allard, S. Bahl, A.J. Plotkowski, A. Shyam, “Using θ′ Interfaces as 
Templates for Planar L12 Precipitation in AlCuMnZr Alloys” Additive Manufacturing Letters, Volume 3, 
100086, December 2022. 

• G. L. Knapp, M. Gussev, A. Shyam, T. Feldhausen, A. Plotkowski, “Microstructure, deformation and 
fracture mechanisms in Al-4043 alloy produced by laser hot-wire additive manufacturing” Additive 
Manufacturing, Volume 59, 103150, November 2022. 

• X. Hu, S. Bahl, A. Shyam, A. Plotkowski, B. Milligan, L. Allard, J.A. Haynes, Y. Ren, A. Chuang, 
Repurposing the θ (Al2Cu) phase to simultaneously increase the strength and ductility of an additively 
manufactured Al–Cu alloy, Materials Science & Engineering A, Volume 850, 143511, August 2022. 

• B. Milligan, D. Ma, L. Allard, A. Clarke, A. Shyam, “Dislocation-θ′(Al2Cu) interactions during creep 
deformation of an Al-Cu alloy” Scripta Materialia Volume 217, 114739, August 2022. 

• S. Bahl, J.U. Rakhmonov, C. Kenel, D.C. Dunand, A. Shyam, “Effect of grain-boundary θ-Al2Cu 
precipitates on tensile and compressive creep properties of cast Al–Cu–Mn–Zr alloys” Materials Science & 
Engineering A, Volume 840, 142946, April 2022. 

• R.A. Michi, K. Sisco, S. Bahl, L.F. Allard, K.B. Wagner, J.D. Poplawsky, D.N. Leonard, R.R. Dehoff, A. 
Plotkowski, A. Shyam, “Microstructural evolution and strengthening mechanisms in a heat-treated additively 
manufactured Al–Cu–Mn–Zr alloy” Materials Science & Engineering A, Volume 840, 142928, April 2022. 

• J.U. Rakhmonov, S. Bahl, A. Shyam, D.C. Dunand, “Cavitation-resistant intergranular precipitates enhance 
creep performance of θ′-strengthened Al-Cu based alloys” Acta Materialia, Volume 228, 117788, April 2022. 

• R.A. Michi, A. Plotkowski, A. Shyam, R.R. Dehoff, S.S. Babu, “Towards high-temperature applications of 
aluminum alloys enabled by additive manufacturing” International Materials Reviews, Volume 67, No. 3, pp. 
298-345, 2022. 



• R.A. Michi, K. Sisco, S. Bahl, Y. Yang, J.D. Poplawsky, L.F. Allard, R.R. Dehoff, A. Plotkowski, A. 
Shyam, “A creep-resistant additively manufactured Al-Ce-Ni-Mn alloy” Acta Materialia, Volume 227, 
117699, April 2022. 

• T. Wu, A. Plotkowski, A. Shyam and D. C. Dunand, “Microstructure and creep properties of cast near-
eutectic Al–Ce–Ni alloys” Materials Science and Engineering A, Volume 833, 142551, January 2022. 

• S. Bahl, K. Sisco, Y. Yang, F. Theska, S. Primig, L.F. Allard, R.A. Michi, C. Fancher, B. Stump, R. Dehoff, 
A. Shyam, A. Plotkowski, Al-Cu-Ce(-Zr) alloys with an exceptional combination of additive processability 
and mechanical properties, Additive Manufacturing Volume 48 (2021) 102404, December 2021. 

• S. Bahl, A. Plotkowski, K. Sisco, D. N. Leonard, L. F. Allard, R. A. Michi, J. D. Poplawsky, R. Dehoff, A. 
Shyam, “Elevated temperature ductility dip in an additively manufactured Al-Cu-Ce alloy” Acta Materialia, 
Volume 220, 117285, November 2021. 

• M.F. Chisholm, D. Shin, G. Duscher, M.P. Oxley, L.F. Allard, J.D. Poplawsky, A. Shyam, “Atomic 
structures of interfacial solute gateways to θ' precipitates in Al-Cu alloys” Acta Materialia, Volume 212, 
116891, June 2021. 

• B. Milligan, D. Ma, L. Allard, A. Clarke and A Shyam, “Crystallographic Orientation-Dependent Strain 
Hardening in a Precipitation-Strengthened Al-Cu Alloy” Acta Materialia, Volume 205, 116577, February 
2021. 

• S. Bahl, L. Xiong, L. F. Allard, R. A. Michi, J. D. Poplawsky, A. C. Chuang, D. Singh, T. R. Watkins, D. 
Shin, J. A. Haynes, A. Shyam, “Aging behavior and strengthening mechanisms of coarsening resistant 
metastable θ' precipitates in an Al-Cu alloy” Materials & Design, Volume 198, 109378, January 2021 (cover 
image). 

• P. Shower, J. Poplawsky, S. Bahl, A. Shyam, “The role of Si in determining the stability of the θ′ precipitate 
in Al-Cu-Mn-Zr alloys” Journal of Alloys and Compounds, Volume 862, 158152, December 2020. 

• Y. Yang, S. Bahl, K. Sisco, M. Lance, D. Shin, A. Shyam, A. Plotkowski and R. R. Dehoff, "Primary 
solidification of ternary compounds in Al-rich Al-Ce-Mn alloys" Journal of Alloys and Compounds, Volume 
844, 156048, December 2020. 

• S. Bahl, X. Hu, K. Sisco, J. A. Haynes and A. Shyam, "Influence of copper content on the high temperature 
tensile and low cycle fatigue behavior of cast Al-Cu-Mn-Zr alloys" International Journal of Fatigue, Volume 
140, 105836, November 2020. 

• J. Cheng, M. Gussev, J. Allen, X. Hu, A. Moustafa, D. A. Splitter and A. Shyam "Deformation and failure of 
PrintCast A356/316 L composites: Digital image correlation and finite element modeling" Materials & 
Design, Volume 195, 109061, October 2020.   

• A. Plotkowski, K. Sisco, S. Bahl, A. Shyam, Y. Yang, L. Allard, P. Nandwana, A. Marquez Rossy and R. R. 
Dehoff, "Microstructure and properties of a high temperature Al-Ce-Mn alloy produced by additive 
manufacturing" Acta Materialia, Volume 196, pp. 595-608, September 2020. 

• J. Peng, S. Bahl, A. Shyam, J. A. Haynes and D. Shin, "Solute-vacancy clustering in aluminum" Acta 
Materialia, Volume 196, pp. 747-758, September 2020. 

• J. D. Poplawsky, B. K. Milligan, L. F. Allard, D. Shin, P. Shower, M. F. Chisholm and A. Shyam, "The 
synergistic role of Mn and Zr/Ti in producing θ′/L12 co-precipitates in Al-Cu alloys" Acta Materialia, 
Volume 194, pp. 577-586, August 2020. 

• A. Shyam, A. Plotkowski, S. Bahl, K. Sisco, L.F. Allard, Y. Yang, J. A. Haynes and R. R. Dehoff, "An 
additively manufactured AlCuMnZr alloy microstructure and tensile mechanical properties" Materialia, 
Volume 12, 100758, August 2020. 

• G. D. Samolyuk, M. Eisenbach, D. Shin, Y. N. Osetsky, A. Shyam and J. R. Morris, "Equilibrium solute 
segregation to matrix-θ′ precipitate interfaces in Al-Cu alloys from first principles" Physical Review 
Materials, Volume 4, 073801, July 2020. 

• A. S. Sabau, B. K. Milligan, S. Mirmiran, C. Glaspie, A. Shyam, J. A. Haynes, A. F. Rodriguez, J. A. 
Gonzales Villarreal and J. Talamantes, "Grain Refinement Effect on the Hot-Tearing Resistance of Higher-
Temperature Al-Cu-Mn-Zr Alloys" Metals, Volume 10, 430, April 2020. 

• S. Bahl, X. Hu, E. Hoar, J. Cheng, J.A. Haynes and A. Shyam, "Effect of copper content on the tensile 
elongation of Al-Cu-Mn-Zr alloys: Experiments and finite element simulations" Materials Science and 
Engineering A, Volume 772, 138801, January 2020. 

• B. K. Milligan, S. Roy, C. S. Hawkins, L. F. Allard and A. Shyam, "Impact of microstructural stability on the 
creep behavior of cast Al-Cu alloys" Materials Science and Engineering A, Volume 772, 138697, January 
2020. 

• A. Shyam, S. Roy, D. Shin, L.F. Allard, J. D. Poplawsky, Y. Yamamoto, J. R. Morris, B. Mazumder, J. C. 
Idrobo, A. Rodriguez, T. R. Watkins and J. A. Haynes, "Elevated temperature microstructural stability in cast 
AlCuMnZr alloys through solute segregation" Materials Science and Engineering A, Volume 765, pp. 
138279, September 2019. 

• L. F. Allard, D. N. Leonard, J. D. Poplawsky, M. F. Chisholm, B. D. Eckhart, A. Shyam, F. S. Walden, B. B. 
Larson, R. Kelly, A. Stokes, W. C. Bigelow "The Utility of Xe-Plasma FIB for Preparing Aluminum Alloy 
Specimens for MEMS-based In Situ Double-Tilt Heating Experiments" Microscopy and Microanalysis, 
Volume 25, pp. 1442-1443, August 2019. 



• P. Shower, J. R. Morris, D. Shin, B. Radhakrishnan, J. D. Poplawsky and A. Shyam, "Mechanisms for 
stabilizing θ′(Al2Cu) precipitates at elevated temperatures investigated with phase field modeling" 
Materialia, Volume 6, pp. 100335, June 2019. 

• D. Pierce, A. Haynes, J. Hughes, R. Graves, P. Maziasz, G. Muralidharan, A. Shyam, B. Wang, R. England 
and C. Daniel, “High Temperature Materials for Heavy Duty Diesel Engines: Historical and Future Trends” 
Progress in Materials Science, Volume 103, pp. 109-179, June 2019. 

• P. Shower, J. R. Morris, D. Shin, B. Radhakrishnan, L. F. Allard and A. Shyam, “Temperature-dependent 
stability of θ′-Al2Cu precipitates investigated with phase field simulations and experiments” Materialia, 
Volume 5, pp. 100185, March 2019. 

• G. Bruno, M. Kachanov, I. Sevostianov and A. Shyam, “Micromechanical modeling of non-linear stress-
strain behavior of polycrystalline microcracked materials under tension” Acta Materialia, Volume 164, pp. 
50-59, February 2019. 

• J. Wang, Y. Nobakht, J. D. Blanks, D. Shin, S. Lee, A. Shyam, H. Rezayat and S. Shin, “Machine Learning 
for Thermal Transport Analysis of Aluminum Alloys with Precipitate Morphology” Advanced Theory and 
Simulations, 1800196, January 2019. 

• J. Wang, S. Shin, A. Y. Nobakht and A. Shyam, “Structural Deformation and Transformation of θ′-Al2Cu 
Precipitate in Al Matrix via Interfacial Diffusion” Computational Materials Science, Volume 156, pp. 111–
120, January 2019. 

• S. Bahl, S. Dryepondt, L. F. Allard, S. Suwas and A. Shyam, “Retardation of small creep-fatigue crack in Gr. 
91 steel through the combined effects of stress relaxation, microstructural evolution and oxidation” 
Metallurgical and Materials Transactions A, Volume 49, pp. 6110–6121, December 2018. 

• E. Cakmak, N. Sridharan, S. V. Venkatakrishnan, H. Z. Bilheux, L. J. Santodonato, A. Shyam and S. S. 
Babu, “Feasibility Study of Making Metallic Hybrid Materials Using Additive Manufacturing”, 
Metallurgical and Materials Transactions A, Volume 49, pp. 5035–5041, October 2018. 

• A. R. Moustafa, R. B. Dinwiddie, A. E. Pawlowski, D. A. Splitter, A. Shyam and Z. C. Cordero, 
“Mesostructure and porosity effects on the thermal conductivity of additively manufactured interpenetrating 
phase composites” Additive Manufacturing, Volume 22, pp. 223-229, August 2018. 

• A. S. Sabau, S. Mirmiran, C. Glaspie, S. Li, D. Apelian, A. Shyam, J. A. Haynes and A. F. Rodriguez, “Hot-
tearing assessment of multicomponent non-grain refined Al-Cu alloys for permanent mold castings based on 
load measurements in a constrained mold” Metallurgical and Materials Transactions B, Volume 49, pp. 
1267-1287, June 2018. 

• B. R. Müller, R. C. Cooper, A. Kupsch, A. Lange, M. Wheeler, M. P. Hentschel, A. Staude, A. Pandey, A. 
Shyam and G. Bruno, “Stress-induced microcrack density evolution in β-eucryptite ceramics: experimental 
observations and possible route to strain hardening” Acta Materialia, Volume 144, pp. 627-641, February 
2018. 

• D. Shin, A. Shyam, S. Lee, Y. Yamamoto and J. A. Haynes, “Solute Segregation at the Al/𝜃𝜃′-Al2Cu Interface 
in Al-Cu Alloys” Acta Materialia, Volume 141, pp. 327-340, December 2017. 

• A. E. Pawlowski, Z. C. Cordero, M. R. French, J.K. Carver, T. R. Muth, R. B. Dinwiddie, A. M. Elliott, A. 
Shyam and D. A. Splitter, “Producing hybrid metal composites by combining additive manufacturing and 
casting” Advanced Materials & Processes, vol. 175, no. 7, pp. 16-21, October 2017 (Invited feature article 
and cover page). 

• D. Shin, S. Lee, A. Shyam and J. A. Haynes, “Petascale Supercomputing to Accelerate the Design of High-
Temperature Alloys”, Science and Technology of Advanced Materials, vol. 18, no. 1, pp. 828-838, 2017  
(Invited article). 

• D. Shin, S. Roy, T. R. Watkins and A. Shyam, “Lattice Mismatch Modeling of Aluminum Alloys” 
Computational Materials Science, Volume 138, pp. 149-159, October 2017. 

• A. E. Pawlowski, Z. C. Cordero, M. R. French, J.K. Carver, T. R. Muth, R. B. Dinwiddie, A. M. Elliott, A. 
Shyam and D. A.Splitter, “Damage-tolerant metallic composites via melt infiltration of additively 
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Monotonic Tensile, Fatigue, and Creep Deformation of Cast Al-Cu-Mn-Zr Alloys: Impact of Brittle 
Intermetallic Grain Boundary Particles” TMS Annual Meeting, Virtual, March 2021. 
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• J. Poplawsky, B. Milligan, P. Shower, L. Allard, M. Chisholm, D. Shin, A. Shyam, “The Synergistic Role of 
Mn and Zr/Ti in Producing θ’/L12 Coprecipitates in Al-Cu Alloys” TMS Annual Meeting, Virtual, March 
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Presentation) TMS Annual Meeting, San Diego, February 2020. 

• M. Chisholm, D. Shin, G. Duscher, L. Allard and A. Shyam, “Atomic Structures and Processes in Al-Cu 
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• A. Plotkowski, R. Dehoff, K. Sisco, A. Shyam, Sumit Bahl and Andres Rossy, “Selective Laser Melting and 
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• A. Sabau, S. Mirmiran, C. Glaspie, S. Li, D. Apelian, A. Shyam, A. Rodriguez and J. Haynes, “Assessment 
of Grain Refinement on Hot-tearing of New Multicomponent Al-Cu Alloys” TMS Annual Meeting, San 
Diego, February 2020. 

• S. Bahl, J. Cheng, E. Hoar, X. Hu, A. Haynes and A. Shyam, “Mapping the Mechanical Property Space of 
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Meeting, San Diego, February 2020. 

• J. Cheng, X. Hu, M. Gussev, D. Splitter and A. Shyam, “Study of Transition in Mechanical Properties Of 
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February 2020. 
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Diego, February 2020. 
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microcracked ceramics” MRS Fall Meeting, Boston, December 2014. 
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• A. Shyam, S. Roy, S. N. Dryepondt, P. J. Maziasz, M. D. Sangid and D. Saha, “Microstructural variables that 
affect the fatigue crack initiation location in a nickel-base superalloy at elevated temperature” (Invited 
Presentation) 51st Annual SES Technical Meeting, West Lafayette, October 2014.  



• G. Muralidharan, M. P. Brady, A. Shyam, Y. Yamamoto, J. A. Haynes, R. Weldon, R. England, “New 
materials for high temperature exhaust manifolds” SAE commercial vehicle engineering congress, October 
2014. 

• A. Shyam, S. Hawkins, S. Roy, S. Dryepondt, D. Erdman and P. Maziasz, “The effect of steam on the 
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