
Course Description
This course aims to cover a broad, practical introduction to 

residual stresses for students, researchers and industrialists with an 

interest in the subject. We cover the most practically important 

aspects of residual stress, things that are fairly simple but often 

counterintuitive, poorly understood, or just not widely known. 

Most of this material is not covered by coursework for engineers or 

material scientists. We will answer the most important questions: 

What are residual stresses and where do they come from? What 

eff ects do they have? How are the stress components throughout 

a body interrelated? How can you measure residual stresses? How 

can you use residual stress knowledge in models to predict failures 

or other issues? How can you use superposition to simplify many 

calculations? Along the way we will point out pitfalls to avoid and 

mistakes that appear in the literature.

Outline
 Introduction and why do we care.

• What are residual stresses?

• How do they arise?

• What do they do and why do we care?

 Fatigue, fracture, distortion, eff ect on  property measurements

 Practical Mechanics of Residual Stress.

• Stress, strain, elastic strain as applied to residual stress 

• What makes an admissible residual stress 
fi eld and why does that matter?

 Global equilibrium

 Boundary Conditions

 Local equilibrium: stress components are not independent

• Superposition and calculating deformations and changes in 
residual stress as, for example, a crack grows

 Residual Stress Measurement

• Relaxation methods

• Penetrating diff raction

• Laboratory X-ray

• Combining multiple methods

• What full fi eld (Holography, DIC, etc.) buys you and what it does 
not

 Residual Stress Applications.

• Accounting for residual stress in fatigue analysis

• Engineered residual stress

Course Fee
The regular fee is $500 and the student fee is $250. Course fee 

includes course handout material and refreshment breaks. 

Lodging, additional food and other materials are not included.

Cancellation Liability
If the course is cancelled for any reason, the Society for Experimental 

Mechanics’ liability is limited to the return of the course fees.

Note
Attendees are strongly encouraged to bring their own laptops. 

None will be provided. 
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Instructors
Mike Prime—Los Alamos National Laboratory 
Mike Prime received a Ph.D. in Mechanical Engineering from U.C. 

Berkeley in 1994. He has worked at Los Alamos National Laboratory 

for 25 years on nonlinear vibrations, structural health monitoring, 

residual stress measurement, and shock physics. He co-founded 

the Residual Stress Summit, was named an ASME Fellow in 2010 

and received the A.J. Durelli award from SEM in 2012 and the 

Zandman Award from SEM in 2018. Mike is known worldwide for 

the invention (circa 2000) of the contour method for residual stress 

measurement, which is used extensively in aerospace, nuclear 

power, and other industries.

Mike Hill—University of California, Davis
Mike Hill has devoted his professional career to mechanics, 

materials, and residual stress engineering. He holds a position as 

Professor in Mechanical and Aerospace Engineering at University 

of California, Davis. His published works are in the areas of 

residual stress measurement, modeling, and methods for fatigue 

and fracture prediction. Mike has worked extensively on the 

development of compressive residual stress surface treatments, 

such as laser shock peening, in collaboration with government and 

industrial partners. He founded Hill Engineering, LLC to address 

the needs of commercial clients in tackling complex structural 

problems with a special emphasis on fatigue and residual stress 

engineering. Mike completed a Ph.D. in Mechanical Engineering 

at Stanford University in 1996, having earned his B.S. and M.S. 

degrees in Mechanical Engineering at the University of Arizona in 

1989 and 1991, respectively.

IC Noyan—Columbia University
IC Noyan, Professor of Materials Science and Engineering at 

Columbia University, works on x-ray and neutron diff raction 

analysis and mechanical behavior of materials. He is the author of 

a book on residual stress measurement with diff raction, published 

in 1987. He has served as Research Staff  Member and Research 

Manager at the IBM Research Division, T. J. Watson Laboratory, 

where he conducted and directed research on chip packaging, 

reliability of microelectronic interconnection structures and x-ray 

microdiff raction w/ stress applications. He is co-editor of Advances 

in X-Ray Analysis and a Fellow of American Physical Society.

Antonio Baldi—Università degli studi di Cagliari
Antonio Baldi received his Ph.D. in 1996 at the University of Pisa 

with a thesis on Single Track Vehicle Dynamics. Since 1999 he is with 

the University of Cagliari (Dipartimento di Ingegneria Meccanica, 

Chimica e dei Materiali), where he currently is a Full Professor of 

Machine Design. His research interests include Vehicle Dynamics, 

Phase Unwrapping, Identifi cation of Stress and Strain Fields in 

Structural Components using experimental (mainly optical/

interferometric) techniques, Reverse Calibration of Numerical 

Models, Residual Stress Analysis, Contact Analysis, Digital Image 

Correlation. He is Associate Editor of the Experimental Mechanics 

journal and Chair of the Residual Stress technical division of the 

Society for Experimental Mechanics. In 2008 he received the D.R. 

Harting Award from SEM.

Adrian DeWald—Hill Engineering
Adrian DeWald is a technical expert in residual stress measurement 

and simulation of residual stress eff ects on material performance. 

His research and publication record covers the contour method, 

laser shock peening, machining distortion, weld residual stress, 

and related topics. Adrian is professionally active within the 

Society of Experimental Mechanics (Associate Technical Editor for 

Experimental Mechanics and former Chair of the Residual Stress 

Technical Division) and ASTM (Member of Committee E28 on 

Mechanical Testing). Adrian received a Ph.D. from the University of 

California, Davis in Mechanical Engineering in 2005. 
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