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Summary of work experience

I have considerable research experience, both experimental and theoretical in the area of structure/property relationship in
structural and energy materials. Specifically, I have initiated and conducted research, both independent and collaborative,
in the advancement of Titanium, Nickel, Iron based and High Entropy alloys. My experience also includes the use of
additive manufacturing methods for the development of Ti, Ni and compositionally complex alloy (CCA) systems.
Currently, I have also been active with independently funded research programs through several JIP (Joint Industry
Project) projects sponsored by the oil and gas industries to address the material selection for sub-sea equipment design for
high temperature and high pressure (HPHT) applications. Separately, I also have funded programs to assess the damage
evolution in above-the-ground transport pipelines subjects to sour environments. My experience also includes design and
development of Ti, Ni and HEA alloys particularly suitable AM manufacturing.

All the above-mentioned research programs have one common thread which is the requirement for in-depth
characterization of microstructure from macro to the atomic level. I have decades of experience in analytical electron
microscopy techniques (SEM, TEM) in the areas of imaging, diffraction and spectroscopy. I have extensively used
experimental techniques such as Hi-Resolution microscopy, HAADF-STEM microscopy and EDS/EELS spectroscopy
and image simulation methods for my research. This vast experience has been the principal reason I have been able to
initiate independent and collaborative research at multiple levels (see below).

Funded Research

e Research contract (PI) with Pratt & Whitney, Hartford, Connecticut.
Topic: Investigation of Dwell Fatigue Mechanism in Ti-6246 Alloy ($300,000)

e Research contract (PI) with Rolls-Royce North American Technologies, Indianapolis.
Topic: Microstructure investigation of environmentally accelerated crack growth ($500,000) with Rolls-Royce North
American Technologies, Indianapolis.

e Research contract (PI) with Rolls-Royce North American Technologies, Indianapolis.
Topic: A focused study on the effect of microstructure on the fracture behavior to identify the root cause of failures in
dwell-fatigue tested alloy ME3, a Ni-base Superalloy ($65,000)

e Research contract (PI) with DNV GL Columbus Ohio.
Topic: Development of guidelines for the use of high strength alloys for subsea fasteners ($155,000)
Research Contract with Trelleborg INC

e DOE-NETL research (Co-PI) ($600,000)



Topic: ICME for Advanced Manufacturing of Ni Superalloy Heat Exchangers with High Temperature Creep and
Oxidation Resistance for Supercritical CO;

e Research contract (Co-PI) with Exxon Mobile ($600,000)
Topic: Transition of Micro fissures to Cracking of High Strength Low Alloy Steels in Sour Environments.

o Research contract (PI) with Pratt & Whitney, Connecticut ($40,000)
Topic: Evaluation of ME16 v’ Microstructure.

e Upcoming research contract (PI) with Pratt & Whitney, Connecticut ($60,000) potential to grow into multiple years
Topic: Dwell Fatigue microstructure/property correlative investigation in titanium alloys.

e [ eading Researcher in a program funded by Air Force Research Laboratory (AFRL).
Topic: Precision Measurement Tools for Advanced Characterization.

o Leading Researcher and a Co-PI in a program funded by Trelleborg ($200,000)
Topic: Material characterization of Mo-Si-B alloys

o Sufficient experience in proposal writing to government (NSF, AFOSR, ONL) and industrial (GE, TIMET, Rolls-
Royce, Special Metals) funding agencies.

Professional Experience

Senior Scientist (UES Inc.) Air Force Research Laboratory, Wright Patterson AFB, OH-45433.

e Led advanced characterization initiatives aimed at fundamental understanding and derivation of structure-
property relationships across various material systems through multiple techniques, including X-Ray and
Neutron diffraction, Analytical and High-Resolution Scanning Transmission Electron Microscopy (HRSTEM),
Electron energy-loss spectroscopy (EELS) in an aberration-corrected microscope.

o Led research efforts in the development of nano-scale y/y” microstructure in various Ni base superalloys. The efforts
were focused on understanding the kinetics in morphological, structural and chemical changes in y’ precipitates during
nucleation, growth and coarsening stages. The work was conducted in partnership with The Ohio State University and
University of North Texas.

e [ ed research efforts in understanding the fundamental mechanisms for failures in advanced hybrid-disk Ni-based
superalloys in dwell fatigue conditions at high temperatures. Extensively used synchrotron X-Ray beam line at Argon
National Laboratory to study the compositionally complex strengthening precipitates.

e Led research efforts in understanding the effects of microstructure on the mechanical properties in o/p Ti alloys. The
efforts were focused on the effect of size and scale of constituent phases, grains and their morphological and crystalline
relationships on the tensile and fracture properties.

Visiting Scholar, Institut fiir Werkstoffe Werkstoffwissenschaft, Ruhr-Universitit, Bochum, Germany

e Conducted research to study the microstructure effects on the creep behavior in a fine-grained TiAl based intermetallic
alloy. Issues such as recrytallization, texture and operating micro-mechanisms were addressed to explain the creep
behavior in this alloy.

e Devised and implemented testing techniques to identify grain boundary sliding behavior exhibited in this alloy during
creep at high temperature.

o A focus study on grain boundary segregation effects in Cu-Bi alloy.

Research Scientist, Dept. of Materials Science & Engineering, The Ohio State University

e Fundamental understanding on the effect of micro-texture obtained through extensive use of orientation imaging
microscopy (OIM) and Neutron-diffraction on phase transformation in forged and heat-treated Ti-6246 and Ti-64
alloys (Ladish, CAMM).

e Nano-scale probing to investigate the strength of individual phases in o/p Titanium alloys by a combination of
techniques including Nano-indentation, Focused lon Beam, Orientation imaging and TEM. (NSF)

e Advanced characterization initiatives aimed at fundamental understanding of structure-property relationships across
various material systems through multiple techniques such as OIM, EFTEM, including aberration-corrected High-
Resolution Scanning Transmission Electron Microscopy (HRSTEM)

e Microstructure based neural network modeling of tensile and fracture toughness in o/p Ti alloys. (AFOSR)

e Morphological investigation of intertwined alpha laths in an o/f Ti alloy using three-dimensional 3D-stereology.



(ONR)
Post-Doctoral Researcher, Dept. of Materials Science & Engineering, The Ohio State University

e Conducted research in understanding the fundamental issues during creep in a selected Ni-base superalloy containing
varying y and y' scales of microstructure at temperatures where this alloy is most effectively used in service. Various
operating mechanisms at the nano scale some of them previously unknown were mapped out depending on the
microstructure, operating temperatures and stress levels. (AFOSR, DARPA)

o Extensive research done towards the understanding of the kinetics of slip transmission between o and B phases in
oriented crystals of Ti-5A1-2Sn alloys (AFOSR).

o Studied the effect of interstitial elements on the creep behavior in Ti-6242 and y TiAl alloys.

e Through the development of new microstructural characterization techniques, led team efforts to establish and
standardize the characterization and quantification methodology for nano-scale precipitates in Ni-base superalloys.

e Microstructure effects and analytical modeling of creep behavior in TiAl based intermetallic alloys (AFOSR)

e Microstructural studies in friction stir welding of Ti alloys (NSF)

Graduate Research Associate, Dept. of Materials Science & Engineering, University of Cincinnati

e Ph.D. work involved the determination of the microstructural dependence of the tensile and creep properties and
deformation mechanisms in y-TiAl based alloys. Novel processing and heat treatment procedures were established to
obtain various microstructures and samples tested for Tensile and Creep properties. Studies were coupled with detailed
TEM characterization of the matrix and interface deformation structures to develop an understanding of the
deformation mechanisms. Based on the experimental observations and theoretical understanding, mechanisms
associated with tensile and creep deformation in these materials and their relationship with microstructure were
proposed.

e Conducted Acoustic Emission probe experiments to monitor deformation process at RT.

e Co-developed a Temperature and Electrical Resistivity Measurements Setup (TERMS), an excellent instrument to
study determine phase transitions in bulk materials.

Scientist, Metallurgical Research Laboratory, Hyderabad, India

e Conducted research in the area of laser material processing of engineering materials
e Rapid solidification processing of Al alloys.

Research Areas and Interests

Physical metallurgy, phase transformations, mechanical behavior, structure-property relations in high temperature alloys,
intermetallics, processing, testing and characterization, analytical and high-resolution transmission electron microscopy
of advanced structural and energy materials and nano-structures,

Teaching and Advising

e Mechanical Behavior of Materials, Physical Metallurgy and Phase Transformation, Analytical Electron
Microscopy.
e Instructed and helped supervise over 35 graduate students (B.S., M.S. and Ph.D.)

Synergistic Activities:

Member of Titanium Alloys Committee TMS

Member of Phase Transformation Committee TMS

Member of the ASM International 1991-Present

Member of the TMS International 2000-Present

Organizer: “International symposium on Light Metals for Defense and Transportation.: Trends, Paradigms and
Strategy”, Goa, India 2017

Organizer: “Symposium on Emerging Materials”, OSU Materials Week 2018

Other Academic Activities & Honors:



e Peer Review: Serves as a reviewer for academic journals

o Scholar, Institut fiir Werkstoffe-Werkstoffwissenschaft, Ruhr-Universitdt Bochum, Germany 2007.

o Scholar at SriRanmachnadra Medical College and Research Center, Chennai, India 2005-Present

o Research Consultant SriRamachandra Innovis, Chennai, India, 201 1-Present

o Finalist for best poster award. MRS, 1997

o Best poster award, Gordon Conference on Physical Metallurgy, 2004, Plymouth, USA

o Recipient of Arthur Focke Outstanding Graduate Student Award, University of Cincinnati (1992). Institute Graduate
Fellowship, Indian Institute of Technology, Kanpur, India (1983-85)

o 100% Government of India National Merit Scholarship for five full year undergraduate Education.

Partial List of Present and Past Collaborators:

Hamish Fraser (OSU), Michael Mills (OSU.), David Mills (Rolls-Roce), Gerald Frankal (OSU) Marc De Graef (Carnegie
Mellon U.) Maryam Gazisaeidi (OSU), Boian Alexandrov (OSU), Glenn Daehn (OSU), William Clark (OSU), Rajarshi
Banerjee (University of North Texas), Dan Evans (AFRL), Vijay Vasudevan ( U. of Cincinnati), Dennis Dimiduk (Air Force
Research Lab), Gunther Eggeler (Ruhr-Universitdt Bochum), Catherin Rae (Cambridge University), William Nix (Stanford
University), Easo George (University of Tennessee), Michael Loretto (University of Birmingham), Pat Martin (Air Force
Research Lab), Dallas Martin (Air Force Research Lab), William Nix (Stanford U), Dennis Maher (North Carolina State U.),
Gregory Olson (Northwestern U.), Nick Birbilis ( Monash University), Jay Tiley (Air Force Research Lab), Yunzhi Wang (The
Ohio State U.), Chris Woodward (Air Force Research Lab), Tom Broderik (GE Aviation), Srikumar Banerjee (Chairman,
Atomic Energy Commission, India), Dipankar Banerjee (IISc Bangalore, India), Neeraj Thirumali (Exxon Mobil). Yoji Kosaka
(TIMET), Steve Fox (TIMET), Ramgopal Thodla (DNV GL). Michael Sangid (Purdue University)
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