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SCOPE:
A practical summary of the fundamentals of 
fracture mechanics and tools for solving 
problems related to critical crack size, brittle 
fracture, crack growth, and fracture mechanics-
based fatigue life estimation for both engineers 
and non-engineers who need a better 
understanding of the relationship between 
fracture toughness, stress and predicted 
failure. 

The morning sessions will focus on theory and 
the afternoon sessions will present 
applications. 

PROGRAM SCHEDULE:

Breakfast/Registration: 7:45 – 8:45 am

Session I, 8:45 am – 10:45 am
Introduction to Fracture Mechanics
E. Buddy Damm, The Timken Co. 
A practical review of the use of fracture 
mechanics together with materials science 
principles to evaluate fatigue and fracture 
performance.

Session II, 10:45 am - 12:00 pm 
Computational Fracture and Fatigue 
Design 
Roger Cordes and Daniel Ayewah, 
Stress Engineering Services, Inc. 
Processes, analytical codes and methods and 
relevant standards to perform modern day 

Engineering Critical Analyses (ECA’s) for 
fracture and fatigue risk assessments.

Lunch (Provided): 12:00 pm – 1:15 pm

Afternoon: 
Session III, 1:15 pm – 1:45 pm
Fracture Mechanics and Fatigue Testing
Mike Pendleton, 
Fracture Mechanics Engineer,
Element Materials Technology
A review of the testing techniques used to 
quantify a material’s resistance to fracture and 
fatigue. 

Session IV, 1:45 pm – 5:15 pm
Applications of Fracture Mechanics
Various Speakers
Topics include: Application of Finite Element 
Analysis to Fracture Mechanics and Fatigue 
Life Evaluation, Prediction of Bearing and Gear 
Life Utilizing Fracture Mechanics, Fracture 
Aided Design in Testing Alloy Steels for Sour 
Service, and Fracture Mechanics in the Design 
of HPHT Wellhead Equipment and Drilling 
Risers.

Social Hour:5:30 pm – 6:45 pm
Dinner: 6:45 pm – 7:30 pm
Technical Talk: 7:30 pm – 8:00 pm
Improving the Fracture-Based 
Performance Equation for OCTG 
Tubular Alloy Steels in Sour 
Environments
Xin Long, US Steel Company

SEMINAR LOCATION:
Kingwood Country Club 
1700 Lake Kingwood Trail, 
Kingwood, TX 77339 (281) 358-2171

Program Chair:
Troy Powell 713-269-3333
troy.powell@timken.com

Full day seminar, including all meals: 
$300 for ASM members 
$375 for non-members 

Afternoon session, lunch and dinner:
$200 for members 
$275 for non-members 

Dinner only:  $45 for members
 $50 for non-members.

Information and Registration:
Please go to the ASM Houston Chapter 
website, www.asmhou.org or contact Troy 
Powell troy.powell@timken.com 

Professional Development Hours:
Attendees will receive 7 Professional 
Development Hours (PDH’s) for the full day, 
4 PDH’s for the half day, and 1 PDH for the 
dinner technical talk.
 
Exhibitors (10 ft space):
$250 (attendee/exhibitors receive $50 
discount). Register online at www.asmhou.org 
or contact Elizabeth Huber 713-696-6377 or 
Elizabeth.Huber@element.com,
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Buddy Damm is currently Manager of 
Metallurgical Applications and Modeling for the 
Timken Alloy Steel Business. Previously, Buddy 
has served as a research metallurgist in the 
Timken Technology Center and has supported 
failure analyses and customer claims analyses 
on a wide variety of steel products ranging from 
automotive, oil and gas, to industrial 
applications.  Buddy holds a BS in Metallurgical 
Engineering from Michigan Technological 
University, and a MS and PhD degrees in 
Metallurgical and Materials Engineering from 
Colorado School of Mines. 

Daniel Ayewah has a background in fracture 
and solid mechanics analyses involving a wide 
range of materials, evaluating critical crack 
sizes and predicting crack growth rates using 
both classical solution methods and using finite 
element models. He has done engineering 
critical assessments (ECAs) on a wide variety 
of components including offshore risers, 
tapered stress joints and various forms of 
pipelines and pipeline connections. He has BS 
and MS degrees in Aerospace Engineering 
from Texas A&M University.

Roger Cordes, PhD, PE has experience in 
the upstream and downstream industries 
performing fracture mechanics studies 
including ECAs, failure investigations, and 
fitness-for-service assessments.  Much of his 
work has revolved around crack growth in the 
vicinity of welds and other stress concentration 
regions.  Fitness-for-service assessments have 
included determination of acceptable crack 
sizes in simple and complex geometries based 
on various loading conditions (thermal, 
pressure, fatigue, etc.).  He obtained his BSME 
from the University of Arkansas and a PhD 
from Northwestern University.

Mike Pendleton graduated from the 
University of Alabama in Huntsville in 2007 with 
a Bachelor's in Mechanical/Aerospace 

Engineering and a Master's in Aerospace 
Engineering (Solids and Structures) in 2010. 
He worked at the Marshall Space Flight Center 
in Huntsville, Alabama as a Cryogenic Test 
Engineer for 4 years. He now works at Element 
Houston as a Fracture Mechanics Engineer, 
focusing on fracture testing of welds and 
materials for the oil and gas industries.

Practical Applications of Fracture 
Mechanics:

Testing to Validate the Fracture Based 
Performance Equation for OCTG 
Tubular Alloy Steels in Sour 
Environment. 

Pete Moore graduated from Colorado State 
University with a Degree in Chemistry and now 
works for U. S. Steel Tubular Products as the 
Director of Tubular Standards and R&D. He is 
the Chairman of the API Manufacturers Advisor 
Group and Co-chairman of API Subcommittee 
5 (Tubular Goods). He is also Chairman the 
chair of API PRAC III Project (Validation of FAD 
Equation in Sour Environment) and Secretary 
of ISO TC67 SC5 WG2b (Tubular Performance 
Properties). 

Abstract: This session will review the 
American Petroleum Institute's (API) internal 
pressure testing of full-size tubular test 
samples in saturated NACE A Solution 
environment. 
The API test programs were conducted in an 
effort to validate the fracture mechanics based 
Failure Assessment Diagram (FAD) equation. 
Each of the equation input variables will be 
analyzed to identify their practical 
characterization measurements. FAD pressure 
predictions will then be compared to actual full 
size test results to determine validation of the 
FAD equation. 

HPHT Wellhead Design Utilizing 
Fracture Mechanics.

Paul Bunch has 38 years experience in 
development of drilling and production 
equipment for applications of HPHT up to 30 
ksi pressure rating. He has previously held the 
position as Director of Worldwide Engineering 
Technical Services and is currently a Senior 
Technical Consultant for Cameron International 
Corporation. He has previously served on API 
task groups in developing standards for HPHT 
and currently a member of the API 17TR8 Task 
Group. He has a BS in Mechanical Engineering 
from the University of Tennessee and 
University of Houston graduate work in fracture 
mechanics.

Abstract: This presentation provides an 
overview of the HPHT development for a 13-
5/8” 25 ksi BOP stack, a 2-9/16” 25 ksi drilling 
manifold (both rated for 250oF),and a 2-9/16” 
25 ksi Production Tree rated for 450oF. The 
development program includes a material test 
program for true stress-true strain, fracture 
toughness (KIC/JIC), and cyclic fatigue crack 
growth (da/dn vs. ΔK) as inputs into component 
and assembly structural and failure 
assessments. The structural and failure 
analyses include the application of API 16A, 
6A, 6AB, TR PER 15K, ASME PVC , Sec VIII, 
Div 3 and API 579 codes and standards. The 
challenge of this development program was to 
define a proper merger of each of these codes 
and standards into a comprehensive design 
verification program.    

Life Cycle/Crack Growth Analysis 
through Finite Element Analysis.

Evgeny Podnos received Ph.D. in 
Engineering Mechanics from University of 
Texas in 1999.  Since then Dr. Podnos has 
worked extensively in various industries 
focusing on development and application of 



specialized finite element modeling techniques 
to modern materials such as superalloys, 
advanced ceramics and elastomers.  He has 
hold research positions both in academia and 
industry.  He is currently Director of Finite 
Element Analysis Group at AlTiSS 
Technologies where he has led the effort of 
modeling, analysis and fatigue life prediction 
for HPHT pressure control equipment.

John Hansen is Vice President of AlTiSS 
Technologies, a Houston based stress analysis 
and fatigue life prediction engineering company 
specializing in providing consulting services for 
HPHT applications.   Prior to joining AlTiSS, Mr. 
Hansen spent 24 years with Carpenter 
Technology Corporation in various capacities 
promoting application development for 
specialty alloys, nickel and cobalt based 
superalloys, and titanium alloys.  

Abstract: Finite Element Analysis is used to 
model the effects of applied load conditions on 
components and assemblies to identify highly 
stressed locations within components where 
cracks are most likely to propagate as well as 
the type of fracture which is likely to occur. The 
generated FEA data is combined with the 
principles of Fracture Mechanics to create 
stress intensity profiles that determine the 
rate/nature of crack growth under a defined set 
of load conditions.   Given this information, a 
cycle life (fatigue life) can be accurately 
estimated.
Fatigue Spalling in Steel Rolling 
Element Bearings.

Ryan D. Evans is currently the Manager of 
Engineering Fundamentals at the Timken 
Company.  He has been with Timken for more 
than 10 years, holding various positions in 
Timken’s R&D organization and making 
technical contributions in the areas of surface 
engineering, thin film coatings, lubrication, 
tribology testing, and wear.  He has a Ph.D. in 

Chemical Engineering from Case Western 
Reserve University.  Ryan is a member and 
volunteer for the Society of Tribologists and 
Lubrication Engineers (STLE) and ASM 
International.  He has 8 patents and more than 
20 refereed technical journal publications. 

Abstract: As a rolling element bearing is 
rotated under load in an application, high 
contact pressures may develop between rolling 
elements and raceways.  Millions of repeated 
contact cycles may lead to material fatigue 
spalling, which is the localized cracking and 
ultimate liberation of near-surface material.  
Basic bearing reliability analysis is based on 
predicting this spalling phenomenon.  Bearing 
Hertzian surface and subsurface stress states 
are introduced in this talk with an introduction 
to stress-based life prediction methods.  
Specific influences of steel cleanliness on 
bearing fatigue spalling, i.e., inclusion quantity 
and size distribution characteristics, are 
explored using new mechanical modeling 
techniques.  Appreciable life reductions were 
predicted for bearings when the steel 
cleanliness level drops below certain 
thresholds.

Fitness for Service of Subsea Riser and 
Pipeline from Fracture Mechanics 
Aspects

Fengjie Yin works at 2H Offshore as a senior 
engineering specialist in fracture mechanics. 
Dr. Yin received her PhD in Mechanical 
Engineering from fatigue and fracture research 
lab of University of Toledo in 2006 and BS in 
Mechanical Engineering from Tsinghua 
University in Beijing, China. She received SAE 
International’s Henry O. Fuchs Student Award 
in 2006, which recognizes a graduate student 
for the excellent work in the field of fatigue 
research and applications. Since then she has 

worked various projects of engineering critical 
assessment (ECA) and fitness-for-service 
(FFS) assessment of offshore risers, titanium 
taper stress joints, and pipelines. 

Abstract: When subsea risers and pipelines 
are designed it is common for corrosion to be 
accounted for by including a corrosion 
allowance in the wall thickness. However when 
designing subsea risers and pipelines which 
are subject to fatigue loading from various 
sources, simply allowing extra thickness in the 
wall is inadequate to protect against the 
accelerated fatigue crack growth driven by 
corrosion. 

Methodology will be given for assessing the 
fitness for service of subsea risers and 
pipelines with various levels pitting corrosion in 
fracture mechanics aspects. Rates of crack 
growth and remaining fatigue life can be 
predicted. Once corrosion begins and pits form, 
the structure is challenged by an increase in 
crack growth rate caused by the influence of 
the chemistry on the steel and by the stress 
effect of the pit geometry. 

The results of the illustrative study demonstrate 
that subsea riser and pipeline designs should 
account for the potential of accelerated crack 
growth where there is a potential for pitting 
corrosion and that by only adding a corrosion 
allowance to account for loss of burst capacity 
an inadequate design can easily result.

Dinner Technical Presentation: 

Improving the Fracture Based 
Performance Equation for OCTG 
Tubular Alloy Steels in Sour 
Environment. 

Xin Long graduated with a Ph.D. in 
Mechanical and Aerospace Engineering, 
University of Missouri-Columbia and a Ph.D. in 



Materials Science and Engineering, 1999 
Chinese Academy of Sciences, China. He 
works for U. S. Steel Tubular Products as a 
Senior Tubular Technology Engineer. He 
serves as Industry Standards and R&D 
Chairman and on the FEA Sub-Work Group 
(API PRAC II & III) and as Chairman  of the API 
FAD Equation Modification Work Group.
Dinner: 

Abstract: This presentation will focus on 
identifying the cause of non-conservative FAD 
equation inaccuracies and develop a proposal 
to improve them. By identifying an additional 
input variable to model residual stress, the FAD 
equation can be much improved without 
changing the underlying Fracture Mechanic 
model. Consideration of a residual stress 
variable opens up a strategy that may also 
lead, in the case of sour environments, to an 
effective crack mitigation process.


