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RESEARCH INTERESTS

» Micromechanics by neutron diffraction for engineering materials, e.g. high-entropy
alloys, shape memory alloys, nano-layered composites, austenitic stainless steels.

» Characterization of residual stress by neutron diffraction for engineering components,
e.g. cold-worked parts, welded structures, additive manufactured components.

» Instrument development for neutron scattering, including neutron optics, detectors, and
sample environments, e.g. collimation, specialized loadframes, furnaces.

» Mechanical testing and constitutive modeling of monotonic and cyclic deformation of
materials, e.g. uniaxial tension, creep, fatigue and ratcheting of stainless steels.

» Finite element analysis of engineering problems for structural integrity assessment of
process equipment, e.g. reactor pressure vessels, transmission pipelines.

PROFESSIONAL EXPERIENCE

» 2025 —present Neutron Scattering Scientist, Neutron Scattering Division (NSD), Oak
Ridge National Laboratory (ORNL)

» 2020 -2025 Scientific Associate, NSD, ORNL

» 2018 -2020 Senior Research Engineer, Center for Reliable Energy Systems (CRES)

» 2017-2018 Postdoctoral Research Associate, Shull Wollan Center, The University
of Tennessee-ORNL

> 2015-2017 Lecturer, School of Chemical Engineering and Technology, Tianjin
University (TJU)

> 2012-2014 Visiting Student, NSD, ORNL

EDUCATION

» Tianjin University, China ~ Chemical Engineering Process Machinery Ph.D. 2015
» Tianjin University, China ~ Chemical Engineering Process Machinery M.S. 2010
» Tianjin University, China  Process Equipment and Control Engineering B.S. 2008

SELECTED HONORS & AWARDS

R&D 100 Award Winner, 2023

Excellent Ph.D. Dissertation, Chinese Society of Mechanical Engineers, 2016

Academic Horizon Award, Ministry of Education, China, 2012

Experiment Award in Bayer Cup-APCChE “Chem-E-Car” Competition, 12" Asian Pacific
Confederation of Chemical Engineering Congress, Dalian, China, 2008

YV YV

MENTORS & ADVISORS

Intern mentor: Servando Robles Cavazos, 2024, NSD, ORNL
Intern mentor: Carlos Zarate Soto, 2023, NSD, ORNL
Master graduate advisor: Can Guo, 2015 - 2017, TJU

Master graduate co-advisor: Xuyang Yuan, 2015 - 2017, TJU
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SPECIALIZED SAMPLE ENVIRONMENT

VVVY VY

A\

A compact cryogenic environment for in situ mechanical loading, lead design and
commissioning, 2024-2025, NSD

An in-situ electrical-mechanical loadframe, lead commissioning, 2023-2024, NSD

An in-situ induction tube furnace, lead design and commissioning, 2023-2024, NSD
A controlled gas distribution system, lead design and commissioning, 2022-2023, NSD
A portable in-situ miniature cryogenic environment, design and commissioning, 2020-
2021, NSD

A tension-torsional fatigue testing apparatus for micro-scale components, design and
commissioning, 2014-2015, TJU

A portable in-situ hydro-thermo-mechanical loading cell, lead design and
commissioning, 2012-2013, NSD

FUNDED PROJECTS

>
>

Major participant on the VULCANX detector upgrade project, 2020-2024, NSD.

PI on a number of projects with energy industrial companies on integrity assessment of
in-service gas/oil transmission pipelines after ground movement events, 2018-2020,
CRES.

PI on NSFC (National Foundation of Science China) Youth Scientist Project, Thermal
aging-fatigue failure mechanisms and life prediction of cast austenitic stainless steel in
nuclear power plants, Grant number: 51505325; 2016-2018, TJU.

JOURNAL PUBLICATIONS (*Corresponding Author)

[1]

[2]

[3]

[4]

[3]

[6]

[7]

A.P. Song, A. Tang, D. Yu, K An, 4 Smart Vision-Aided RICH (Robotic Interface Control
and Handling) System for VULCAN, Hardware, 2026, 4 (1), 1.
https://doi.org/10.3390/hardware4010001

Y.S. Kim, W. Woo, H. Chae, T. Lee, D.H. Lee, K. An, D. Yu, Y. Chen, S.Y. Lee,
Enhancement of mechanical properties in CoCrNi medium entropy alloy via ultra-
cryoforging microstructural engineering, Journal of Alloys and Compounds, 2026,
186294.

https://doi.org/10.1016/].jallcom.2026.186294

J.C. Haley, C. Fancher, G. Shankar, K. Saleeby, C. Kimmel, J. Potter, W. Tang, K. An, D.
Yu, A. Plotkowski, Infrared Triggered Dwell and Active Cooling Thermal Control
Effects on Microstructural Uniformity in DED, Additive Manufacturing, 2026, 105088.
https://doi.org/10.1016/j.addma.2026.105088

D. Yu, Y. Chen, H. Skorpenske, K. An, 4 Compact Cryogenic Environment for In Situ
Neutron Diffraction Under Mechanical Loading, Quantum Beam Science, 2025, 9 (4),
36.

https://doi.org/10.3390/qubs9040036

T.C. Chen, Y. Chen, D. Yu, L. Amalia, K. An, High-Temperature Neutron Diffraction
Study of Vanadium and Vanadium—Niobium Null-Matrix Alloy for Spectrum
Normalization, ACS Applied Engineering Materials, 2025, 3 (12), 4668-4682.
https://doi.org/10.1021/acsaenm.5c00966

Y. Chen, D. Yu, K. An, What Is the Limit of Quantification for the Minor Phase in Time-
of-Flight Neutron Diffraction? A Case Study on Fe and Ni Powder Mixtures at VULCAN,
Crystals, 2025, 15 (11), 934.

https://doi.org/10.3390/cryst15110934

A. Yadav, Y. Wen, X. Yang, D. Yu, Y. Chen, K Huang, High Oxide-ion Conductivity in
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Cubic Perovskite Na-and Ga-doped BaZrO3, Solid State Ionics, 2025, 429, 116976.
https://doi.org/10.1016/].ss1.2025.116976

[8] S. Halacoglu, X. Guo, Y. Chen, D. Yu, B. Narayanan, J.B. Jasinski, H. Wang, Synthesis
and post-heating treatment of inorganic NaF- Na3SbS4 solid electrolytes, Nano Energy,
2025, 137, 110770.
https://doi.org/10.1016/j.nanoen.2025.110770

[9] H. Lu, C. Zhou, Y. Song, Y. Zhang, Y. Wu, F. Long, Y. Yao, J. Hao, Y. Chen, D. Yu, J. J.
Schwiedrzik, K. An, L. He, Z. Lu, J. Chen, 4 strategy to reduce thermal expansion and
achieve higher mechanical properties in iron alloys, Nature Communications, 2025,
16(1), 211.
https://doi.org/10.1038/s41467-024-55551-w

[10]N. Zhu, T. Hickok, K. A. Fraser, D. Yu, Y. Chen, K. An, L. N. Brewer, P. G. Allison, J. B.
Jordon, Neutron diffraction analysis of residual stress distribution in the lubricant-free
TR-AFSD AA7075 repair coupled with SPH simulations, Journal of Advanced Joining
Processes, 2025, 11, 100283.
https://doi.org/10.1016/j.jajp.2025.100283

[11]J. Lu, Y. Zhang, Y. Wen, D. Yu, Y. Chen, K. An, K. Huang, Understanding Why
SrCoo.91a0.103-5 is a Better Perovskite Oxygen Electrocatalyst than BaCoo.9Tao.103-s,
The Journal of Physical Chemistry C, 2024, 128(41), 17252-17260.
https://doi.org/10.1021/acs.jpcc.4c02846

[12]M. Ai, Y. Song, F. Long, Y. Zhang, K. An, D. Yu, Y. Chen, Y. Sakai, M. Ikeda, K.
Takahashi, M. Azuma, N. Shi, C. Zhou, J. Chen, Significantly Promoting the Thermal
Conductivity and Machinability of Negative Thermal Expansion Alloy via In Situ
Precipitation of Copper Networks, Advanced Science, 2024, 11(40), 2404838.
https://doi.org/10.1002/advs.202404838

[13]D. Yu, C. Guo, S. Fu, Y. Chen, K. An, W. Yu and X. Chen, Probing the fatigue
enhancement in a thermally aged cast duplex stainless steel by in situ neutron diffraction,
Scripta Materialia, 2024, 252, 116252.
https://doi.org/10.1016/j.scriptamat.2024.116252

[14]D. Yu, Y. Chen, D. Conner, K. Berry, H. Skorpenske, K. An, Effect of collimation on
diffraction signal-to-background ratios at a neutron diffractometer, Quantum Beam
Science, 2024, 8 (2): 14. (Journal cover)
https://doi.org/10.3390/qubs8020014

[15]Y. Chen, D. Yu, K. An, 4 portable miniature cryogenic environment for in situ neutron
diffraction, Crystals, 2024, 14 (7), 640.
https://doi.org/10.3390/cryst14070640

[16]M. Qu, D. Yu, J. Yuan, L. Chen, K. An, Y. Chen, Multi-stage load partitioning in
additively manufactured Al16061+TiC nanocomposite characterized by in-situ neutron
diffraction, Additive Manufacturing, 2024, 96, 104584.
https://doi.org/10.1016/j.addma.2024.104584

[17]M. Qu, D. Yu, L. Chen, K. An, Y. Chen, Understanding the High-Temperature
Deformation Behaviors in Additively Manufactured Al16061+ TiC Composites via In Situ
Neutron Diffraction, Metals, 2024, 14 (9), 1064.
https://doi.org/10.3390/met14091064

[18]Y.S. Kim, M.Y. Luo, D. Yu, K. An, Y. Chen, I.H. Oh, E. Shin, W. Woo, H. Chae, Y.S. Na,
PK. Liaw, J. Jain, J.H. Han, E-W. Huang, S.Y. Lee, Enhancing the fatigue resistance of
high and medium entropy alloys by manufacturing-driven microstructural developments,
Additive Manufacturing, 2024, 91: 104332.
https://doi.org/10.1016/j.addma.2024.104332

[19]Z. Lyu, C. Liu, D. Xie, R. Feng, D. Yu, Y. Chen, K. An, Y. Gao, H. Wang, P. K. Liaw,
Low cycle fatigue performances of Al0. 3CoCrFeNi high entropy alloys: In situ neutron
diffraction studies on the precipitation effects, Intermetallics, 2024, 168: 108241.
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[20]L. Amalia, Y. Li, H. Bei, Y. Chen, D. Yu, K. An, Z. Lyu, P. K. Liaw, Y. Zhang, Q. Ding,
Y. Gao, Copper effects on the microstructures and deformation mechanisms of CoCrFeNi
high entropy alloys, Applied Physics Letters, 2024, 124: 141901.
https://doi.org/10.1063/5.0201647

[21]C. Yu, K. Lin, Q. Zhang, H. Zhu, K. An, Y. Chen, D. Yu, T. Li, X. Fu, Q. Yu, L. You, X.
Kuang, Y. Cao, Q. Li, J. Deng, X. Xing, An isotropic zero thermal expansion alloy with
super-high toughness, Nature Communications, 2024,15: 2252.
https://doi.org/10.1038/s41467-024-46613-0

[22]S. Bahl, T. Wu, R. A. Michi, K. An, D. Yu, L. F Allard, J. U. Rakhmonov, J. D.
Poplawsky, C. M. Fancher, D. C. Dunand, A. Plotkowski, A. Shyam, An additively
manufactured near-eutectic Al-Ce-Ni-Mn-Zr alloy with high creep resistance, Acta
Materialia, 2024, 268: 119787.
https://doi.org/10.1016/j.actamat.2024.119787

[23]S. Mooraj, G. Kim, X. Fan, S. Samuha, Y. Xie, T. Li, J. S. Tiley, Y. Chen, D. Yu, K. An,
P. Hosemann, P. K. Liaw, W. Chen, W. Chen, Additive manufacturing of defect-free
TiZrNbTa refractory high-entropy alloy with enhanced elastic isotropy via in-situ
alloying of elemental powders, Communications Materials, 2024, 5(1): 14.
https://doi.org/10.1038/s43246-024-00452-0

[24]J. Ren, M. Wu, C. Li, S. Guan, J. Dong, J.-B. Forien, T. Li, K. S. Shanks, D. Yu, Y. Chen,
K. An, K. Y. Xie, W. Chen, T. Voisin, W. Chen, Deformation mechanisms in an additively
manufactured dual-phase eutectic high-entropy alloy, Acta Materialia, 2023, 257:
119179.
https://doi.org/10.1016/j.actamat.2023.119179

[25]A. Plotkowski, K. Saleeby, C.M. Fancher, J. Haley, G. Madireddy, K. An, R. Kannan, T.
Feldhausen, Y. Lee, D. Yu, C. Leach, J. Vaughan, S. S. Babu, Operando neutron
diffraction reveals mechanisms for controlled strain evolution in 3D printing, Nature
Communications, 2023, 14:4950.
https://doi.org/10.1038/s41467-023-40456-x

[26]Z. Lyu, Z. Li, T. Sasaki, Y. Gao, K. An, Y. Chen, D. Yu, K. Hono, P. K. Liaw.
Micromechanical origin for the wide range of strength-ductility trade-off in metastable
high entropy alloys, Scripta Materialia, 2023, 231: 115439.
https://doi.org/10.1016/j.scriptamat.2023.115439

[271Y. Chen, K. Lee, K. An, D. Yu, H. Zhou, and M. S. Whittingham, Neutron Diffraction
Probing Hydrogen in Monoclinic H2VOPO4, Materials Letters, 2023: 134661.
https://doi.org/10.1016/j.matlet.2023.134661

[28]C. Yu, K. Lin, X. Chen, S. Jiang, Y. Cao, W. Li, L. C., K. An, Y. Chen, D. Yu, K. Kato, Q.
Zhang, L. Gu, L. You, X. Kuang, H. Wu, Q. Li, J. Deng, X. Xing, Superior zero thermal
expansion dual-phase alloy via boron-migration mediated solid-state reaction, Nature
Communications, 2023, 14(1): 3135.
https://doi.org/10.1038/s41467-023-38929-0

[29]Y. Liu, J. Ren, S. Guan, C. Li, Y. Zhang, S. Muskeri, Z. Liu, D. Yu, Y. Chen, K. An, Y.
Cao, W. Liu, Y. Zhu, W. Chen, S. Mukherjee, T. Zhu, W. Chen, Microstructure and
mechanical behavior of additively manufactured CoCrFeMnNi high-entropy alloys:
Laser directed energy deposition versus powder bed fusion, Acta Materialia 2023, 250:
118884.
https://doi.org/10.1016/j.actamat.2023.118884

[30]S. V. Venkatakrishnan, C. M. Fancher, M. Ziatdinov, R. Vasudevan, K. Saleeby, J. Haley,
D. Yu, K. An, A. Plotkowski, Adaptive sampling for accelerating neutron diffraction-
based strain mapping, Machine Learning: Science and Technology, 2023, 4(2): 025001.
https://doi.org/10.1088/2632-2153/acc512

[31]K. Lin, W. Zhang, C. Yu, Q. Sun, Y. Cao, W. Li, S. Jiang, Q. Li, Q. Zhang, K. An, Y.
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Chen, D. Yu, J. Liu, K. Kato, Q. Zhang, L.Gu, X. Kuang, Y. Tang, J. Miao, X. Xing,
Chemical heterogeneity modulated zero thermal expansion alloy over super-wide
temperature range, Cell Reports Physical Science, 2023, 4(2):101254.
https://doi.org/10.1016/].xcrp.2023.101254

[32]D. Zhang, Y. Chen, H. Vega, T. Feng, D. Yu, M. Everett, J. Neuefeind, K. An, R. Chen, J.
Luo, Long-and short-range orders in 10-component compositionally complex ceramics,
Advanced Powder Materials, 2023, 2 (2):100098.
https://doi.org/10.1016/j.apmate.2022.100098

[33]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 AICuMnZr alloy, Acta Materialia 2023, 244: 118557.
https://doi.org/10.1016/j.actamat.2022.118557

[34]W. Tang, C. M. Fancher, P. Nandwana, K. An, A. Nycz, H. Wang, R. Kannan, A.
Trofimov, D. Yu, D. N. Leonard, L. Meyer, A. Plotkowski, Temperature-dependent
thermal and mechanical properties of a wire arc additively manufactured low
transformation temperature steel, Metallurgical and Materials Transactions A, 2023, 54
(3): 854-868.
https://doi.org/10.1007/s11661-022-06933-6

[35]S. Huang, C. Shen, K. An, Y. Zhang, 1. Spinelli, M. Brennan, D. Yu, Residual stress and
microstructure in IN718-René4 1 graded superalloy fabricated by laser blown directed
energy deposition, Frontiers in Metals and Alloys, 2022,1070562.
https://doi.org/10.3389/ftmal.2022.1070562

[36]D. Zhang, Y. Chen, T. Feng, D. Yu, K. An, R. Chen, J. Luo, Discovery of a reversible
redox-induced order-disorder transition in a 10-component compositionally complex
ceramic, Scripta Materialia 2022, 215: 114699.
https://doi.org/10.1016/].scriptamat.2022.114699

[37]R. Feng, G. Kim, D. Yu, Y. Chen, W. Chen, P.K. Liaw, K. An, Elastic behavior of binary
and ternary refractory multi-principal-element alloys, Materials & Design, 2022, 219:
110820.
https://doi.org/10.1016/j.matdes.2022.110820

[38]S. Huang, E. Dolley, K. An, D. Yu, C. Crawford, M. A. Othon, I. Spinelli, M. P.
Knussman, R. B. Rebak, Microstructure and tensile behavior of powder metallurgy
FeCrAl accident tolerant fuel cladding, Journal of Nuclear Materials, 2022, 560: 153524.
https://doi.org/10.1016/].jnucmat.2022.153524

[39]Q. Xie, Z. Yan, D. Yu, K. An, X. Yan, S. Yin, B. Gillham, X. Wu, P. Yang, Z. Zhao, Y.
Wang, Crystallographic orientation and spatially resolved damage for polycrystalline
deformation of a high manganese steel, Acta Materialia, 2022, 226: 117628.
https://doi.org/10.1016/j.actamat.2022.117628

[40]S. Fu, D. Yu, Y. Chen, T. Zou, Z. Gai, X. Chen, K. An, Magnetic ordering suppressed
phase transformation of a TRIP-HEA during thermal cycling, Applied Physics Letters,
2021, 119(17): 171906.
https://doi.org/10.1063/5.0064847

[41]R. Feng, Y. Rao, C. Liu, X. Xie, D. Yu, Y. Chen, M. Ghazisaeidi, T. Ungar, H. Wang, K.
An, P. Liaw, Enhancing fatigue life by ductile-transformable multicomponent B2
precipitates in a high-entropy alloy, Nature Communications, 2021, 12(1): 1-10.
https://doi.org/10.1038/s41467-021-23689-6

[42]C. Guo, D. Yu*, X. Sun, W. Yu, X. Chen, Fatigue failure mechanism and life prediction
of a cast duplex stainless steel after thermal aging, International Journal of Fatigue,
2021, 146: 106161.
https://doi.org/10.1016/j.1jfatigue.2021.106161

[43]S. Fu, D. Yu*, Y. Chen, K. An, X. Chen, Size effect in stainless steel thin wires under
tension, Materials Science and Engineering: A, 2020, 139686.
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https://doi.org/10.1016/j.msea.2020.139686

[44]T.-N. Lam, S.-C. Wu, H. Chae, S.-W. Chen, J. Jain, S. Y. Lee, K. An, S. C. Vogel, S.-M.
Chiu, D. Yu, E.W. Huang, Phase stress partition in gray cast iron using in situ neutron
diffraction measurements, Metallurgical and Materials Transactions A, 2020, 51(10):
5029-5035.
https://doi.org/10.1007/s11661-020-05933-8

[45]V. Bedekar, R. Voothaluru, D. Yu, A. Wong, E. Galindo-Nava, S.B. Gorti, K. An, Effect
of nickel on the kinematic stability of retained austenite in carburized bearing steels—In-
situ neutron diffraction and crystal plasticity modeling of uniaxial tension, International
Journal of Plasticity, 2020, 102748.
https://doi.org/10.1016/].ijplas.2020.102748

[46]Y. Li, D. Yu, B. Li, X. Chen, Martensitic transformation of an austenitic stainless steel
under non-proportional cyclic loading, International Journal of Fatigue, 2019, 124: 338-
347.
https://doi.org/10.1016/j.1jfatigue.2019.03.020

[47]C. Liu, D. Yu, W. Akram, Y. Cai, X. Chen, Ratcheting behavior of pressurized elbow
pipe at intrados under different loading paths, Thin-Walled Structures, 2019, 138: 293-
301.
https://doi.org/10.1016/].tws.2019.02.013

[48]R. Xing, D. Yu, S. Shi, X. Chen, Cyclic deformation of 316L stainless steel and
constitutive modeling under non-proportional variable loading path, International
Journal of Plasticity, 2019,120: 127-146.
https://doi.org/10.1016/].ijplas.2019.04.016

[49]Z. Zhao, D. Yu, G. Chen, X. Chen, Ratcheting — fatigue behavior of bainite 2.25
CriMoV steel with tensile and compressed hold loading at 455°C, Fatigue & Fracture of
Engineering Materials & Structures, 2019, 42 (9): 1937-1949.
https://doi.org/10.1111/ffe.13045

[50]R. Voothaluru, V. Bedekar, D. Yu, Q. Xie, K. An, P. Pauskar, R S. Hyde, Investigating the
Difference in Mechanical Stability of Retained Austenite in Bainitic and Martensitic
High-Carbon Bearing Steels using in situ Neutron Diffraction and Crystal Plasticity
Modeling, Metals, 2019, 9(5): 482.
https://doi.org/10.3390/met9050482

[51]D. Yu, Y. Chen, L. Huang, K. An, Tracing Phase Transformation and Lattice Evolution
in a TRIP Sheet Steel under High-Temperature Annealing by Real-Time In Situ Neutron
Diffraction, Crystals, 2018, 8 (9): 360.
https://doi.org/10.3390/cryst8090360

[52]Q. Xie, Z. Pei, J. Liang, D. Yu, Z. Zhao, P. Yang, R. Li, M. Eisenbach, K. An, Transition
from the twinning induced plasticity to the y-¢ transformation induced plasticity in a high
manganese steel, Acta Materialia, 2018, 161: 273-284.
https://doi.org/10.1016/j.actamat.2018.09.020

[53]S. Fu, H. Bei, Y. Chen, T.K. Liu, D. Yu, K. An, Deformation mechanisms and work-
hardening behavior of transformation-induced plasticity high entropy alloys by in -situ
neutron diffraction, Materials Research Letters, 2018, 6 (11):620-626.
https://doi.org/10.1080/21663831.2018.1523239

[54]X. Chen, Y. Shen, S. Fu, D. Yu, Z. Zhang, G. Chen, Size effects on uniaxial tension and
multiaxial ratcheting of oligo-crystalline stainless steel thin wires, International Journal
of Fatigue, 2018, 116: 163-171.
https://doi.org/10.1016/].1jfatigue.2018.06.018

[55]W. Wu, A. Stoica, D. Yu, M Frost, H. Skorpenske, K. An, Bending Behavior of a
Wrought Magnesium Alloy Investigated by the In Situ Pinhole Neutron Diffraction
Method, Crystals, 2018, 8 (9): 348.
https://doi.org/10.3390/cryst8090348
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