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▪ Where & why did we start ERSI?

▪ Where does ERSI add value? 
(next slides)
▪ Round robin activities

▪ Opportunity for collaboration

▪ Dissemination of Cx-related 
information/data to raise awareness & 
interest

▪ Where do we want to go now?

▪ What is the primary goal/target?

Vision
• Develop a framework for fleet wide implementation of a more 

holistic, physics based approach for taking analytical advantage 
of the deep residual stress field induced through the cold 
expansion process, into the calculations of initial and recurring 
inspection intervals for fatigue and fracture critical aerospace 
components

Mission Statement 
• Develop a holistic paradigm for the implementation of 

engineered residual stresses into lifing of fatigue and fracture 
critical components

ERSI Key Objectives
• Define a common vision for the accounting of engineered 

residual stress at Cx fastener holes
• Provide forum to collaborate on new developments, best 

practices, lessons learned 
• Develop an implementation roadmap
• Identify, define, and enable the resolution of gaps in the state 

of the art
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▪ Fatigue crack growth analysis methods / Validation testing
▪ 2016: FCG analysis of Cx holes  

▪ 2020: Interference fit fasteners

▪ 2021: SIF Comparison

▪ 2021: Overload challenge 

▪ 2022: Interference fit fasteners round 2

▪ Residual stress process simulation
▪ 2017: 2x2 material modeling data 

▪ 2019: 2x2 process simulation analysis

▪ Residual stress measurement
▪ 2017: 2x2 Cx Coupons

▪ 2017: Contour method inter-laboratory reproducibility uncertainty

▪ 2021: Texture and anisotropy sub-team

▪ 2021: Bulk RS measurements in Cx geometrically large holes

▪ 2022: Contour method reproducibility experiment A (CMRE-A)

▪ NDI / NDE / Data management / Quality assurance
▪ xx: Cx hole blind study [POC: Dallen Andrew, Hill Engineering]

▪ Risk analysis / Uncertainty quantification
▪ x
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▪ James B. Castle, D.Sc., Boeing Research & Technology
▪ Engineered residual stresses provide a significant opportunity to extend the life of existing 

DoD platforms.  With the increased number of assets grounded for maintenance, the ability to 
develop engineered residual stress techniques to extend airframes and lengthen intervals 
between inspections is essential technology.  However, it has been demonstrated repeatedly 
that the ability to properly analyze, apply, and measure engineered residual stresses 
requires advanced knowledge to ensure appropriate application.  Typically this has been 
accomplished through an extensive test and analysis program on each individual case with 
significant cost.  This working group provides the opportunity to share the best practices 
the community has experienced in individual case by case insertions enabling tools and 
processes to be developed for the general cases that benefits all stakeholders especially the 
DoD which will benefit in improved platform availability at less investment per insertion.  
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▪ Integrator
▪ TJ Spradlin

▪ Dale Ball

▪ Fatigue crack growth analysis methods / Validation testing
▪ Kevin Walker

▪ Robert Pilarczyk

▪ Residual stress process simulation
▪ Keith Hitchman

▪ Residual stress measurement
▪ Eric Burba

▪ Adrian DeWald

▪ NDI/NDE / Data management / Quality assurance
▪ Eric Lindgren

▪ John Brausch

▪ Kaylon Anderson

▪ Risk analysis / Uncertainty quantification
▪ Laura Hunt

▪ Juan Ocampo

“We need to rethink how we collaborate so 
that the data generators have more talk 

with the data analyzers.”

“We need to rethink how we collaborate so 
that the data generators have more talk 

with the data analyzers.”
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Analysis & Test

Residual stress 
characterization 

NDI/NDE/Data 
management/QA

ERSI Executive 
Committee

Eric Lindgren, John Brausch, TBD

Kevin Walker, Robert Pilarczyk

Eric Burba, Adrian DeWald, TBDDallen Andrew

Technical 
Advisors
Technical 
Advisors

Gaggle of people
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▪ Original Bio
▪ Dallen started his career off working with the A-10 team under Dr. Mark Thomsen where he learned 

how to be personable. His love of ridiculous belt buckles grew strong and pulled him to Texas where 
he worked for Southwest Research Institute for 5 years where he spent his free time finding ways to 
break the USAF cybersecurity policies. To be closer to family his wife and 4 children moved back to 
Utah accepting a job with Hill Engineering where he has spent the last 4 years using his impeccable 
helping skills to help.

▪ Work
▪ USAF A-10 ASIP, Hill AFB, Utah (2009-2014)

▪ SwRI, San Antonio, Texas (2014-2019)

▪ Hill Engineering, Utah (2019-current)

▪ School
▪ BS, Utah State University (2009)

▪ MS, University of Utah (2011)

▪ PhD, University of Texas at San Antonio (2020)
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▪ (30-60 seconds)

▪ Name

▪ Company

▪ What do you do

▪ Why are you here 

Ricardo Actis ESRD
Dallen Andrew Hill Engineering

Ana Barrientos Northrop Grumman
Daniel Bavaro USAF

Michael Brauss Proto
Dave Breuer Curtiss Wright
Eric Burba USAF
Joe Cardinal SwRI

Scott Carlson Lockheed Martin
Aditya Chattopadhyay Boeing
George Crosthwaite USAF
Adrian DeWald Hill Engineering

AJ Flusche Boeing
Jim Greer USAF

Tyler Gruters USAF
Jim Harrison Proto

Jason Hawks Boeing
Mike Hill Hill Engineering
Keith Hitchman FTI

Haydn Kirkpatrick Boeing
Eric Lindgren USAF

Adrian Loghin Simmetrix
Dean Madden FTI
Craig McClung SwRI

Robert McGinty MERC
Matt McSwiggen Lockheed Martin
Adam Morgan Northrop Grumman
Doyle Motes TRI-Austin
Mark Obstalecki USAF

Moises Ocasio-Latorre Boeing
Robert Pilarczyk Hill Engineering
James Pineault Proto
Scott Prost-Domasky APES
Evan Ryker TRI-Austin

Sandeep Shah Boeing
Greg Shoales USAF
Lucky Smith SwRI

TJ Spradlin USAF
Michael Stivers Lockheed Martin

Mike Steinzig Los Alamos National Lab
Hiram Vega Boeing
Jesse Vickers Sabreliner
Josh Ward UDRI

Jacob Warner USAF
Kevin Gibbons Sabreliner
Jude Restis PartWorks
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▪ Example Case
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▪ Revision A
▪ Includes Level 1 benefit (explicit RS, limit to 0.005” life)

▪ Revision B in-work
▪ Targeting Level 2 benefit
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▪ Revision B in-work
▪ Targeting Level 2 benefit

▪ Major challenges

▪ Defining/prescribing the MPFM analysis 
process & associated details

▪ Defining/prescribing requirements for RS field

▪ Other challenges

▪ Verifying Cx was done & was in-spec

▪ Include benefit for interference fit fasteners
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▪ 2 reasons people are asking for this
▪ How do we do it (analysis steps; best practices; guide)

▪ How has it been done in the past (case studies; lessons learned)

▪ If XYZ comes to you and wants to use RS, what are the step 
by steps we go through to help them
▪ So you want to do RS in your analysis, how do you do it? (we hand 

them this document); 

▪ 1: get RS field from source you believe

▪ 2: applying RS to FEA model

▪ 3: doing MPFM 

▪ Maybe add section on other sources for RS process models, 
instrumented puller, SpARS, Ball closed-form, marks math 
model, etc. (“sources of RS”) 

▪ RS inducing processes as appendix 

▪ Maybe ref DT design handbook for ‘how to do DTA’ 
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