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UNIVERSITY. Cindy Ream
Corporate Secretary
To: Patrick J. Wolfe, Provost and Executive Vice President for Academic Affairs and Diversity
From: Arvind Raman, John A. Edwardson Dean of the College of Engineering ﬁ % "‘/(/@WQ’/L
Date: June 21, 2023
Subject: Recommendation of Michael Sangid to Named Professorship, Reilly Professor of

Aeronautics and Astronautics Engineering

I am writing to provide my strongest endorsement for Dr. Michael Sangid asa candidate for the Reilly Professor in
Aeronautics and Astronautics Engineering. Dr. Sangid's exceptional achievements and significant contributions to the
fields of aerospace engineering and make him the ideal choice for this named professorship.

Dr. Sangid's most notable contributions lie in his groundbreaking research on advanced materials and their
applications in the aerospace industry. His innovative approaches to structural design, manufacturing, and life
analysis have led to the development of safer, more energy-efficient, and higher-performing aerospace components.
Through computational analysis of microstructure, he has revolutionized the certification process for critical
components, ensuring their safe operating life.

Dr. Sangid has developed cutting-edge techniques for in situ micromechanical measurements. Moreover, his team's
establishment of a high-throughput setup, supported by a National Science Foundation Major Research Instrument
award, has provided open access to the user community, benefitting researchers across the field. These contributions
have significantly advanced the understanding of failure mechanisms and facilitated the integration of materials into
the design and manufacturing processes.

Dr. Sangid's impact extends beyond research, as he has been at the forefrontof curricular innovation at Purdue
University. He has spearheaded the design, development, and deployment of Virtual Labs, offering students a more
interactive and enriching laboratory experience. His commitment to scalable educational enhancements is evident
through the implementation of these labs in various courses throughout the university.

The impacts of Dr. Sangid's work are profound. His microstructure-based modeling approaches have led to
advancements in fatigue life predictions, resulting in extended lifetimes for aerospace components. Through
collaboration with major aerospace gas turbine companies, he has addressed critical production issues and resolved
long-standing materials problems, effectively preventing catastrophic failures. His qualification of additive
manufacturing materials for aerospace applications has drastically reduced testing time and costs, expedited decision-
making, and enabled the development of lighter and higher-performing components. Moreover, his advancements in
fatigue modeling for gas engine design have yielded more accurate fatigue life assessments, potentially resulting in
substantial fuel savings and reduced emissions.

Dr. Sangid's research contributions have been acknowledged through numerous prestigious awards and high-profile
publications, solidifying his position as a top national and international expert inhis field. He is a recipient of the TMS
Young Leaders Award (2013), the International Journal of Fatigue Most Downloaded Journal Paper (2013-2015), an Air
Force Office of Scientific Research Young Investigator Award (2014), an Office of Naval Research Young Investigator
Award (2014), a Defense Advanced Research Projects Agency Young FacultyAward (2014), the American Society of
Mechanical Engineers Materials Division Orr Early Career Award (2015), a TM S Early Career Faculty Fellowship (2016), a
DARPA Director’s Award for Best Young Faculty Award Project (2016), and an NSF CAREER Award (2017). A University
Faculty Scholar (2022), Dr. Sangid was honored by the Manufacturing Leadership Council with their Manufacturing
Leadership Award (2020).
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In addition to his academic contributions, Dr. Sangid's outreach efforts have made a significant impact on the
community. As the faculty advisor to Purdue Space Day, he has provided hundreds of students with hands-on STEM
activities, inspiring a passion for science and engineering at a young age. Furthermore, his engagement with
neighboring middle schools has reached thousands of students, nurturing the next generation of scientists and
engineers.

Looking ahead, Dr. Sangid envisions continued research growth and the lasting scientific contributions he can make to
the field. His recent establishment of the Hypersonics Advanced Manufacturing Technology Center (HAMTC) serves
as a testament to his dedication to enhancing national security and driving technological advancements. Through
HAMTC, he aims to foster collaboration among industry partners, facilitate academic innovation, and accelerate
progress in the field of hypersonics.

The AAE Primary committee found 3-0 in favor of recommending Dr. Sangid for named professorship. Similarly, the
ENPC voted 7-0 in support of his nomination, siting that more external rewards should be pursued to support the
depth and breadth of Dr. Sangid’s work, but that he was “...strong in both research and teaching”, and was, “... already
well-established in the Fatigue Materials field. Research and teaching have been excellent. He is serving as a coeditor
of a journal focusing on fatigue materials. It is time to recognize his achievements.”

In conclusion, Dr. Michael Sangid's exceptional accomplishments, impact, and vision make him an outstanding
candidate for the position of Reilly Professor in Aeronautics and Astronautics Engineering. I wholeheartedly endorse
Dr. Sangid without reservation.
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	The Engineering Named Professorship Committee recommends Professor Michael Sangid for appointment as the Reilly Professor of Aeronautics and Astronautics. The basis for this recommendation is his outstanding research and dedication to teaching and ser...
	Brief comments from some of the letter writers and committee members below are indicative of the level of enthusiasm for this candidate:
	o “Prof. Sangid is very well-deserving of this Named Endowed Professorship. It is impressive that his work on new fatigue lifting methodologies to the aerospace industry has been recognized by numerous external academic awards for early career researc...
	o “Professor Sangid’s research has made – and continues to make – a leading contribution to our understanding of material performance in aerospace applications. He has a remarkable approach to bringing together the most advanced experimental technique...
	o “The level of recognition Dr. Sangid receives with funding agencies is impressive. He maxed out on the early career awards, and is presently rapidly accumulating the mid-career ones, including many that speak to quality in a way that metrics alone c...
	o “In 2022, Prof. Michael Sangid paper on “The physics of fatigue crack initiation” published in Int. Jal Fat. in 2013 was among the ten most cited papers of the journal (published all time).”
	Please let us know if we can provide any additional information.
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	Michael D. Sangid
	2027 Armstrong Hall of Engineering, 701 W. Stadium Avenue, West Lafayette, IN 47907-2045
	Phone: (765) 494-0146  Fax: (765) 494-0307
	E-mail: msangid@purdue.edu
	Doctor of Philosophy (PhD) in Mechanical Engineering
	Research Focus: Multi-scale modeling, multi-physics modeling, material science, material characterization, solid mechanics, fatigue
	Dissertation: “Fatigue modeling of Udimet 720 – a multi-scale approach in understanding grain boundary effects on crack initiation”
	Academic Advisor:  Dr. Huseyin Sehitoglu
	Enrolled:   1/2007 – 12/2010; Deposited Thesis: 8/2010
	GPA:   4.00
	Masters of Science (MS) in Mechanical Engineering
	Research Focus: Materials behavior, mechanical testing of materials, manufacturing, process modeling, material modeling, design of experiments
	Dissertation: “Vibrostrengthening and its application to fatigue enhancement of aluminum components”
	Academic Advisor:  Dr. Placid M. Ferreira
	Enrolled:   1/2003 – 5/2005; Deposited Thesis: 3/2005
	GPA:   3.96
	Bachelor of Science (BS) in Mechanical Engineering
	Minor in Mathematics
	Graduated with Honors
	Enrolled:  8/1999 – 12/2002
	Technical GPA: 3.96; Overall GPA: 3.80
	Purdue Applied Research Institute, West Lafayette, IN
	Executive Director 12/2021 – Present
	Hypersonics Advanced Manufacturing Technology Center
	The Hypersonics Advanced Manufacturing Technology Center (HAMTC) works to rapidly develop and mature high temperature materials, new additive manufacturing processes, and joining technologies to provide structural solutions for hypersonics components ...
	 Led the effort to secure a $18.674M contract from Defense-wide Manufacturing Science and Technology.
	 HAMTC is the first research center and contract within the Purdue Applied Research Institute (PARI), as such shaped the formation and administrative practices to stand-up PARI.
	 Formed a matured partnerships with defense industrial base, including GE Additive, Lockheed Martin, Aerojet-Rocketdyne, Dynetics, GE Edison Works, Boeing, Raytheon, Northrop-Grumman, Innoveering, Molyworks, and CompuTherm.
	 Defined requirements to design the Hypersonics Applied Research Facility in West Lafayette, IN, a 65k sq. ft. building dedicated to conducting secure and classified research, development, testing, and evaluation.
	 Led a team of 8 full time staff, 6 research faculty with associated 27 research engineers, post-doctoral associates, graduate students, technicians, or undergraduate students, and 11 industrial partners.
	 Communicated updates with stakeholders, including Office of the Secretary of Defense,  Defense-wide Manufacturing Science and Technology, Indiana Congressional Delegation, Crane Naval Surface Warfare Base, National Security Technology Accelerator, M...
	Purdue University, School of Aeronautics and Astronautics, West Lafayette, IN
	Assistant/Associate/Full Professor and Lab Director 1/2012 – Present
	Advanced Computational Materials and Experimental Evaluation Laboratory
	Research in the ACME lab combines knowledge of solid mechanics, materials behavior, and advanced manufacturing to solve complex problems in materials behavior and processing.  This work employs physics-based computational modeling and design tools, wh...
	 Fatigue crack initiation at surfaces in the presence of residual stress fields within components
	 Crack propagation of microstructurally small cracks
	 High energy x-ray diffraction to understand lattice strain evolution due to external stimuli
	 In situ characterization of strain localization with respect to microstructure
	 Characterization of failure in advanced materials: alloys produced by additive manufacturing, long fiber reinforced thermoplastics composites, and ceramic matrix composites
	 4D microtomography of crack propagation and delamination in fiber-reinforced polymer composites
	 Control of cracking from intermetallic inclusions
	 Understanding the role of stress states during plasticity via high energy x-ray diffraction experiments
	University of Illinois, Dept. of Mechanical Science and Eng., Urbana-Champaign, IL
	Postdoctoral Research Associate 10/2011 – 12/2011
	Polymer Processing Laboratory
	Conducted research which focused on theories and mathematical models for fiber length attrition in injection molding and provided immediate results based on the short-term project duration
	 Develop a reduced order model to predict the numbers-based and weight-based fiber length distribution in polymer-based composites
	 Implemented the model into an injection modeling simulation with ability to predict fiber length and orientation distributions spatially across the component
	Postdoctoral Research Associate 5/2010 – 8/2011
	High Temperature Materials Laboratory
	Provided leadership on projects in two strategic domains: 1) heterogeneous deformation of materials and 2) fatigue crack growth testing of new and emerging materials.
	Specific projects include:
	Graduate Research Assistant 1/2007 – 8/2010
	High Temperature Materials Laboratory
	Linked the bulk fatigue response to the microstructure of a polycrystalline Ni-based superalloy and predicted the scatter in the fatigue results based solely on the variability in the microstructure:
	Graduate Research Assistant 1/2003 – 3/2005
	Flexible Automation Laboratory
	Undergraduate Research Assistant 5/2002 – 9/2002
	Autonomic Materials Laboratory
	Conducted research on self healing polymers:
	 Fabricated capsule – polymer composites
	 Set-up and conducted fracture toughness and fatigue crack growth tests
	Undergraduate Research Assistant 8/2001 – 5/2002
	Advanced Materials Testing and Evaluation Laboratory
	Assisted in testing the mechanical behavior of materials:
	 Conducted infrared thermo-elastic measurements of crack initiation to determine the residual life of impact-damaged composites
	 Conducted indentation experiments on thin film polymers
	Training on material testing and characterization techniques:
	 Scanning electron microscopy
	 X-ray diffraction (including high energy experiments at synchrotron facilities)
	 Electron backscatter diffraction
	 Transmission electron microscopy
	 3D optical profilometer and micro-hardness testing
	 Failure testing: fatigue, fatigue crack growth, fracture toughness, creep, multi-axial, corrosion
	Published Papers:
	Papers in Review:
	8. Richard Arthur, Mathew French, Jayendra S. Ganguli, Don A. Kinard, Edward M. Kraft, Ian Marks, John F. Matlik, Olivia J. Pinon Fischer, Michael D. Sangid, Daniel Seal, Eric Tucker, John Vickers, “Digital Twin: Definition & Value,” AIAA and AIA Posi...
	7. Nguyen, BN, Fifield LS, Wang J, Costa F, Lambert G, Baird DG, Sharma BN, Kijewski SA, Sangid MD, Gandhi UN, Wollan EJ, Roland D, Mori S, Tucker CL, “Predictive engineering tools for injection-molded-long-carbon-fiber thermoplastic composites,” June...
	6. Michael D. Sangid, John F. Matlik, “A better way to engineer aerospace components,” Aerospace America March 40-43 (2016).
	5. Robert Suter, Dillon Fong, Peter Chupas, Todd Hufnagel, Joel Bernier, William Chueh, Conal Murray, Jon Almer, Meimei Li, Karl Ludwig, Paul Voyles, Paul Salvador, Paul Shade, Michael Sangid, Xianbo Shi, Anthony Rollett, Sharvit Shastri, Randall Head...
	4. Nguyen, BN, Fifield LS, Mathur RN, Kijewski SA, Sangid MD, Wang J, Jin X, Costa F, Gandhi UN, Mori S, Tucker CL, “Predictive engineering tools for injection-molded-long-carbon-fiber thermoplastic composites,” Q1 2015 Report to DoE.
	3. Nguyen, BN, Fifield LS, Mathur RN, Kijewski SA, Sangid MD, Wang J, Jin X, Costa F, Gandhi UN, Mori S, Tucker CL, “Predictive engineering tools for injection-molded-long-carbon-fiber thermoplastic composites,” Q4 2014 Report to DoE
	2. Nguyen, BN, Sanborn SE, Mathur RN, Sharma BN, Sangid MD, Wang J, Jin X, Costa F, Gandhi UN, Mori S, Tucker CL, “Predictive engineering tools for injection-molded-long-carbon-fiber thermoplastic composites,” Q3 2014 Report to DoE.
	1. Nguyen, BN, Sanborn SE, Simmons KL, Mathur RN, Sangid MD, Jin X, Costa F, Gandhi UN, Mori S, Tucker CL, “Predictive engineering tools for injection-molded-long-carbon-fiber thermoplastic composites,” Q2 2014 Report to DoE.
	22. Krzysztof Stopka, John Smallwood, Aman Chokshi, Stephen D Heister, Michael Sangid, “Structural and Fatigue Analysis of a Rotating Detonation Rocket Engine,” 2023-1869 AIAA SciTech.
	21.  Waterloo Tsutsui, Kenneth Park, Christopher Sculley, Ian Copenhaver, Marcial Gonzalez, Wayne Chen, George Takahashi, Michael Sangid, “Enhancing Students’ Understanding of Deformation and Stress in Aerospace Structures Education via Virtual Labs” ...
	20.  Waterloo Tsutsui, Eric Williamson, Kenny Park, Michael D. Sangid, “Pedagogy Improvement in Aerospace Structures Education Using Virtual Labs: Before, During, and After the COVID-19 School Closures and Remote Learning” 2021 ASEE Conference Proceed...
	19. Camilo G. Aguilar, Imad Hanhan, Ronald F. Agyei, Michael D. Sangid, Mary L. Comer, “3D Fiber Segmentation with Deep Center Regression and Geometric Clustering,” 6th IEEE Workshop on Computer Vision for Microscopy Image Analysis, June 25, 2021.
	18. Waterloo Tsutsui, Ruben Lopez-Parra, Genisson Silva Coutinho, Alberto Mello, Michael D Sangid, Tamara Moore, “The Implementation of Virtual Labs in Aerospace Structures Labs,” 2020 ASEE Conference Proceedings, Virtual Conference, June 22-26, 2020.
	17. Camilo G. Aguilar, Imad A. Hanhan, Ronald F. Agyei, Michael D. Sangid, Mary L. Comer, “Void detection and fiber extraction for statistical characterization of fiber-reinforced polymers,” Proceedings of the IS&T Electronic Imaging 2020.
	16. Tianyu Li, Camilo G. Aguilar, Ronald F. Agyei, Imad A. Hanhan, Michael D. Sangid, Mary L. Comer, “Connected-Tube MPP Model for Unsupervised 3D Fiber Detection,” Electronic Imaging, Imaging Science and Technology, 2020.
	13. M Linne, A Venkataraman, M Sangid, S Daly, “Investigation of Deformation Mechanisms in High Purity Columnar Aluminum” Conference Proceedings of the Society for Experimental Mechanics Series - Mechanics of Biological Systems & Micro-and Nanomechani...
	12. Daniel J. Chadwick, Siavash Ghanbari, David F. Bahr, Michael D. Sangid. Mechanism of shot peening enhancement for the fatigue performance of AA7050.  13th International Conference on Shot Peening.  Montreal, Canada, Sept 18-21, 2017.
	9. Sharma B, Harikrishnan RV, McCrorie SB, Connor MC, Salahshoor M, Deshmukh AV, Sangid MD, “Incorporation of physics-based machining models in real-time decision making via metamodels,” Procedia Manufacturing 10 1109-1117 (2017).
	8. Sangid MD, Matlik J, Keskin A, Thacker B, Bichon B, Ball D, Engelstad S, Ward C, Venkatesh V, Kim HA, Saraf V, Gorham R. “Integrating ICME Practices into Design Systems and Structural Analysis,” 55th AIAA Aerospace Sciences Meeting, AIAA SciTech Fo...
	7. Agyei RF, Sharma B, Sangid MD, “Investigating Sub-surface Microstructure in Fiber Reinforced Polymer Composites via X-Ray Tomography Characterization,” SciTech, 57th AIAA/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials Conference, 409 (...
	6. Esquivel J, Sangid MD, “Digital image correlation of heterogeneous deformation in polycrystalline material with electron backscatter diffraction,” For presentation at Microscopy & Microanalysis 2015, Portland, OR, August 2-6, 2015.  ID#: 0546-000591.
	5. Cannon AH, Hochhalter JD, Mello AW, Bomarito GF, Sangid MD, “MicroStamping for improved speckle patterns to enable digital image correlation,” For presentation at Microscopy & Microanalysis 2015, Portland, OR, August 2-6, 2015.  ID: 0546-000769.
	4. Wang J, Nguyen BN, Mathur R, Sharma B, Sangid MD, Costa F, Jin X, Tucker CL, Fifield LS, “Fiber Orientation in Injection Molded Long Carbon Fiber Thermoplastic Composites,” Composites 6 8 (2015).
	3. Sangid MD, Yeratapally SR, Rovinelli A, “Validation of Microstructure-Based Materials Modeling,” For presentation at AIAA SciTech, Integrated Computational Materials Engineering I, January 14, 2014. AIAA 2014-0462.
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