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Supporting Designers to Solve the World’s Durability and Integrity Problems

Crack Growth and Defect Assessment
Engineering Services
BEASY is an internationally recognized leader in engineering
computation and simulation for structural integrity, damage tolerance,
mechanical analysis, and corrosion control. BEASY provides
Engineering Services in the area of engineering analysis and design
for a variety of clients including small manufacturers, major
industrial corporations, and defence related government agencies.
We have a long track record of helping clients improve quality
and reliability through the application of computer-based analysis
technology. Innovative solutions are applied by a staff of highly
qualified engineers to a diverse range of problems.

The need to Analyse Structural Damage
Material properties of structural components often degrade
over time as a result of cyclic loading, fluctuations in
temperature, or corrosive environments. This degradation of
material integrity may manifest itself as discrete flaws in the
structure or through localized loss in the section thickness
of a critical support member. Once structural damage has
been discovered it is important to be able to accurately
evaluate its impact on the continued safe performance of
the structural components. Because structural damage is
often related to fatigue, which can result in the initiation and
growth of cracks, it is critical for engineers to evaluate the
impact of fatigue loading on structural performance.

Providing Fracture Simulation
Technology to Engineers Worldwide
BEASY’s Engineering Services Group offer specialized
analysis in the areas of FRACTURE MECHANICS and
FATIGUE CRACK GROWTH.
Available services range from
performing simple stress
intensity factor calculations
to comprehensive threedimensional crack growth
studies. Our engineers
have extensive expertise
in applying the state-ofthe-art BEASY Fracture
and Fatigue Crack Growth
computer code to solve
complex fracture mechanics
problems.

BEASY engineers can quantify the fracture mechanics
behavior for the real part without any simplifying
assumptions. There are no restrictions on component
geometry, loading, or crack shape. We can help determine
Critical Crack Sizes so that you can
improve the timing and quality of
your inspection and maintenance
programs. Using BEASY’s novel crack
growth technology our staff can define
the most likely crack growth path and
help your NDT technicians search for
flaws in structural components.
We can also estimate remaining
service life for components with
existing flaws.
BEASY provides the conceptual
analytical modelling capabilities
to help manufacturers achieve
the stringent performance
requirements needed to remain
competitive. By linking with the
BEASY Team you can focus your
manpower on core technologies
but at the same time improve
the strength of your company by
temporarily adding the unique
strengths in structural integrity analysis
that we offer. We can help you reduce
and control your operating expenses
and meet budget and schedule deadlines during peaks in
workload by providing specialty services on a temporary
basis.
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S H E E T

Fracture Software
BEASY Fracture and Crack Growth enables engineers to quickly develop full 3D virtual
prototypes based on the actual geometry of structures and components to predict how
cracks will develop and impact their life and integrity.
BEASY Crack Simulation Technology
provides easy to use crack
modelling tools to predict:

P R O D U C T

D A T A

Stress Intensity Factors
Crack Growth Rates
Critical Crack Sizes
Crack Paths
BEASY’s Fracture Mechanics Software provides
crack modelling tools to aid decision-making
processes and discover potential problems at the
design stage. BEASY advanced fracture mechanics
software provides a radically improved approach
to predictive computational
analysis. Using Crack
Simulation, the crack path
and rate of growth of a crack
can be predicted as well as
the residual strength of the
structure.

Typical Applications Include
BEASY’s Crack Simulation Technology revolutionises
the way Fracture Mechanics calculations are
performed to satisfy your needs for quality Fracture
Mechanics data.

Damage Tolerance Design
BEASY’s Fracture Mechanics technology can be
used to predict how cracks will impact the durability
and integrity of structures and components to
enable problems to be discovered and rectified
during design and not during testing:
What size crack will
grow?
When does a part need
replacing?
How can the design be
modified to increase
durability.

Crack or Fracture
Assessment
BEASY can be used to
assess individual cracks,
computing the stress
intensity factors (in all 3
modes) along the
entire crack
front.
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Failure Investigation
Using BEASY the mode of failure
can be investigated with the
crack growth path and rate
being computed. This can use to
determine:
How the crack will propagate
and how the part will eventually
break
If a “leak before break” criteria
is satisfied
If a crack growing in the part will
give
sufficient life to be identified
during inspection.

Virtual Fracture
Testing
Using the BEASY crack modelling
technology the behaviour of
cracks in complex structures and
components can be easily predicted.
Zoom in on the critical areas
and model cracks using the real
geometry. The models can also be
automatically generated from FEM
models and used to investigate
possible:
In service damage
Manufacturing defects
Material defects
Uncertainties in design loads
which can lead to crack initiation
or growth.

BEASY Fracture
Workbench
BEASY Crack modelling
technologies provides quick and
accurate tools to:
Add cracks to models
Predict stress intensity factors
Predict crack growth rate and
direction
Predict residual strength

S H E E T

crack from a library of crack shapes,
identify its location on the model and
the software does the rest.

Automatic Crack Growth
BEASY not only provides stress intensity
data but can also predict how the crack
will grow. Remeshing is automatically
performed by BEASY where necessary.
The procedure is highly automated
with the crack wizard guiding the user.
Simply define the crack growth model,
select the material properties and the
loading history and BEASY does the
rest.

Fracture Mechanics
BEASY is based on Boundary Element
Technology which has significant
benefits when solving fracture
mechanics applications. The technology
can more accurately represent the high
stress fields near the crack front and
the surface only mesh simplifies the
tasks associated with crack modelling
and mesh generation as the crack
grows. The software supports crack
modelling in two dimensional and three
dimensional structures. Although BEASY
crack models are based on boundary
element technology it fully integrates
with Finite Element Models.

Crack Growth Assessment of Integral
Components

Validated against
Experimental Tests

Fretting Fatigue Crack
Growth Simulation

Stress Intensity factors
BEASY supports mixed mode crack
growth and computes Ki, Kii and Kiii.
There are options to select different
methods of computing the SIF including
J Integral and Crack Opening
Displacement (COD).

Multiple Site
Damage Assessment

Crack Growth

BEASY supports both 2D and 3D
Virtual Testing
crack growth simulation including
in Support
mixed mode crack growth direction
of Durability
calculation. Crack growth direction
Assessment
and rate are computed at locations
along the crack front to allow the
crack freedom to grow in the direction
The BEASY Fracture Workbench
dictated by the loading and stress field.
simplifies and automates the difficult Multiple cracks can be simulated within
Root cause
BEASY
task of creating a mesh
to represent
the same model to consider Multiple BEASY
Failure
Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
25 Bridge Street, Billerica, MA 01821, USA
Assessment
a crack in a complex 3D
model.
The
Site
Damage
Scenarios.
Tel: 44 (0) 238 029 3223
Tel: 978 667 5841
user selects the type and
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Fatigue Crack Growth
Criteria
The crack growth laws supported
include:
Paris
Forman
Rhodes
NASGRO (2,3,4,5)
Walker Chang
Vasudevan
Unigrow
Navarro (short cracks)
User defined tabulated da/dn

Retardation models
Retardation models can be used with
selected growth equations to represent
the effect of plasticity in the model.
Generalised Willenborg
Modified Generalised Willenborg
Walker Chang

Crack Growth Direction
Criteria
Maximum Principal Stress (2D only)
Minimum Strain Energy Density
Multi-axiality (Q Plane) searching
Mode 1 growth

Materials Database
NASGRO 2/3 databases (Over 360
materials are represented)
Ability to link to the NASGRO 4 & 5
database
Alternatively users can define their
own material properties

Crack Modelling
Single or multiple cracks
Embedded or edge cracks
Flat or curved cracks can be used
User defined cracks can be added to
models
Crack used in BEASY are defined
using dual boundary elements

S H E E T

Fatigue Crack Growth
Results
Stress Intensity Factors
Crack and model deformation
Crack and model stress field
Crack propagation path
Crack growth rate

Material Properties

Failure Investigation

Isotropic, linear elastic for 3D, 2D
and axisymmetric
Isotropic, orthotropic and
anisotropic linear elastic for 2D and
3D

Contact Simulation
BEASY provides a powerful modelling
tool to predict the critical stresses
and slip motion of components in
contact including closed crack faces to
provide accurate prediction of contact
stresses, slip and wear data prediction.
BEASY’s nonlinear contact algorithm
automatically computes the change in
position of the contact surfaces and the
resulting stress redistribution.
Predicting the behaviour of cracks
under compressive loading provides an
important analytical component and
is helpful in understanding the fretting
fatigue behaviour of fracture critical
components.
The constraint based contact algorithm
driving the BEASY analysis computes
the appropriate surface contact
conditions (e.g., open, closed, sliding)
and enforces this condition during the
iterative solution phase. Products can
be subjected to loading sequences
to simulate the in service conditions.
Load transfer characteristics as well as
detailed stress history are predicted.

Validated against International
Benchmark Studies

Defect Assessment for
Structural Integrity

Crack Growth Prediction
in Built Up Structures

Residual Stresses
Crack growth through residual stress
fields can be simulated. The residual
stress fields can be obtained from FEM
models.

Validated Against
Standard test cases
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The BEASY Fracture Software

BEASY
Solver

BEASY
Crack
Growth

Advanced
Fracture
Analysis

BEASY
Fatigue
Calculator

BEASY
Crack Growth
Restart

3D Growth
Step by Step
Analysis

BEASY PATRAN Software
The BEASY PATRAN interface works within the PATRAN environment and provides
the facilities to enable PATRAN to be used to build BEASY models and display the
results after analysis by BEASY. The complete BEASY model can be developed in
PATRAN and automatically analysed by BEASY. The full features of PATRAN can be
used for viewing the BEASY results.

The BEASY Fracture Software consists
of a number of tools to simplify
the solution of Fracture Mechanics
problems. Applications ranging from
Stress Intensity Factor calculation to
complex multi-axial Fatigue Crack
Growth simulation or Multiple Site
Damage can be easily solved.
In addition there are special purpose
tools which can be added to extend the
range of the software.

Creating models from 3D solid
meshes using PATRAN databases
with results
Creating models from 3D solid
meshes using PATRAN databases
without results
Creating models from BEASY models
in PATRAN using the BEASY-PATRAN
template
Post processing BEASY results in
PATRAN

A wide range of BEASY models can
be created and visualised in PATRAN
including Stress and Thermal analysis,
Contact Simulation, Fracture Mechanics
and Crack Growth Simulation
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Aerospace Damage Tolerance
The Challenge
Aerospace damage tolerance requires that a part will not grow
a crack of critical size, in this case leading to a fuel leak within
the duration of the maintenance interval. It was required to
assess the damage tolerance of an aerospace flight component
where fuel was circulated in the base of the component to cool
the electronics. The challenge was to determine that a crack
would not grow to a critical size which would lead to a fuel leak
within the duration of the maintenance interval.

The Solution
Hamilton Sundstrand utilized the BEASY 3D Crack
Growth analysis capabilities to study crack growth rates
and directions in the aerospace flight component. The
BEASY model enabled the fracture mechanics study to be
performed on the actual 3D hardware thereby eliminating
the need for crude 2D Approximations.
The analysis process starts with the most conservative approach
and if required to less and less conservative analysis. This
starts with the calculation of a stress intensity factor, then use
of generic crack growth analysis using solutions like NASGRO.
Finally, BEASY crack growth simulation was used to ensure
the part met the damage tolerant requirements, with the
least conservative approach. The BEASY solution enables the
engineer to quickly extract the local area of interest, setup the
analysis including the creation of an initial crack, and then
solve and post process the results.

The Value
Using the most specific and least conservative crack growth
approach, Hamilton Sundstrand was able to demonstrate
the in service the controller would not grow a crack able
to leak fuel between service intervals without having to
redesign the controller

The outcome was assessed to be a significant improvement
over previous less sophisticated methods used in fracture
mechanics.
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Airframe Damage
Tolerance Design
The Challenge
Damage tolerant design is a fracture mechanics based approach
used in the aerospace industry. This type of design consideration is
a leap forward technically compared to the safe life design criteria
and requires the use of more advanced modelling tools.

The Solution
BEASY’s FE Submodeling tools were used to create a local
fracture model from a large section of the airframe finite
element model (compatible with NASTRAN, ABAQUS, and
ANSYS). The Finite Element mesh, results and loading were
used to create a BEASY model representing the area containing
the cracks and a crack growth simulation performed using the
BEASY Fracture Workbench. This provided data on the stress
intensity factors, critical crack sizes and residual strength of the
structure using actual 3D geometry of the part and realistic
loading obtained from the large scale FEM.

The Value
The benefit of using these advanced
BEASY modeling tools is found in the
range and complexity of damage
tolerant designs that can now be
analyzed. Ultimately more accurate
life predictions can be made resulting
in better management of fleet
maintenance programs. Additionally
service related damage can be quickly
assessed to assist with operational
decisions.
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Durability Assessment of a
Connecting Rod
The Challenge
An automotive manufacturer needed to test the
durability of a component to ensure it met the operating
requirements and provided the product life required, but
physical testing is time consuming and costly.

The Solution

The Value

BEASY 3D crack growth simulation was used to perform
virtual testing to predict how cracks would grow if they were
present in the component. The cracks could be present
through material or manufacturing defects or initiated by
the fatigue loads in service. Virtual fracture testing was
performed on the part by simulating how cracks would grow
if found at various locations on the connecting rod. The
BEASY crack modelling technology provided an easy way
to quickly add cracks of various sizes and locations into a
3D model of the actual connecting rod to predict the crack
growth rates, critical crack sizes and failure modes.

The simulations and the data provided
was used to optimise the testing
programme and reduce the number
of actual tests performed. This
reduced the time and costs for
testing and provided a clearer
understanding of how and
why the component would
fail and how the design
could be changed to
improve durability.
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Fin Seal Crack
The Challenge
To determine the crack growth path
and the number of cycles for a crack to
grow through the complex geometry of
a fin seal. A particular challenge in this
application is simulating the crack growth
through the component where there is
a significant change in the cross section
which can result in multiple crack fronts.

The Solution
A 3D BEASY model was developed to predict the crack
growth. The crack growth for the most part was simulated
automatically but for the situations where this was not
possible the powerful features to add arbitrary crack
shapes into a structure were utilised.
The simulation used the minimum strain
energy density criteria to predict the crack
growth direction which allowed the crack
to grow in the direction dictated by the stress
field resulting from the loading and geometry. The rate
of growth of the crack was predicted along the crack front
to allow for differential crack growth and allowed the crack
to respond to the redistribution of the stresses as the loading
path through the component changed.

The Value
Detailed information on
the crack path and number
of cycles required to grow
to the critical size were
identified from the study.
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Fracture
Case Study
Fracture Mechanics Research

Fracture Mechanics Research

The Challenge

Develop and validate tools to simulate multiple
site damage in aerospace structures

The Challenge
The
Solution
Develop
and validate tools to simulate Multiple Site
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The Value
Validated predictive tool to study
MSD design issues.

N=1,070,000 cycles
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Welded Steel Tubular
Bridge Joints
The Challenge
Tubular space trusses for bridge
applications use thick-walled tubes.
The reduction in fatigue resistance due
to geometrical size effects is thus an
important issue. In order to carry out
a thorough study, both fatigue tests on
large-scale specimens and advanced
3D crack propagation modelling were
carried out.

The Solution
A numerical model was developed
using BEASY and was validated with
fatigue tests data. The stress intensity
factors (SIF) along the doubly curved
crack front at different crack depths
were obtained. With this model,
a parametric study was used to
investigate the influence of geometry,
size and load case on fatigue life.
Results showing both proportional
and non-proportional sizing effects on
fatigue strength were obtained.

The Value
The study shows that size effects
(proportional and non-proportional)
can be expressed as a function of the
non-dimensional parameters and
chord thickness.

Size Effects in the fatigue behavior of welded steel tubular bridge joints.
A. Nussbaumer, L. A. Costa Borges. Mat.-wiss. u. Werkstofftech. 2008, 39, No. 10

Stress Intensity Factor
Solutions
The Challenge
In order to make accurate crack growth
life predictions it is imperative that the
Stress Intensity Factor (SIF) values be
accurate and represent crack growth
behavior in the real component under
the actual fatigue loading.

The Solution

The Value

BEASY’s robust crack propagation
algorithms provide engineers with the
capability to perform realistic fracture
mechanics simulations. BEASY’s
modeling system allows multiaxial
fatigue loading to be defined and in
this case an actual rotorcraft load
spectrum (ASTRIX) was used
in the analysis.

The BEASY methodology reduced the
uncertainty associated with handbook
calculated SIF values and improved the
component life prediction with excellent
comparison to test specimen results.
This realistic 3D fracture simulation
helped with understanding the
critical need for accurate SIF
data.
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Rotorcraft Propulsion System

The Challenge
Determine the rate of crack growth
and the crack growth trajectory for a
flaw located in the root of a gear tooth.
Will the crack separate the tooth or
continue through the rim causing a
catastrophic failure?

Cycles vs Crack
Length

The Solution
The crack modeling tools in the BEASY Fracture Workbench
allowed engineers to quickly insert and grow cracks in
this complicated rotorcraft propulsion system component.
Life estimates for safe operation of the gearing system
were made using BEASY calculated SIF values and the
integrated NASGRO crack growth equation. Comparisons to
experimental data were made to validate
the computer modeling results.

The Value
The crack growth behavior under a
complex rotorcraft load spectrum was
quickly assessed and the time to reach
a critical flaw size determined. Using
this data operational considerations
with regard to safe flight usage could
be made.
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Multiple Site Damage
The Challenge
Multiple site damage is a challenge to aerospace manufacturers as
they need to demonstrate that designs satisfy safety requirements.

The Solution
This example performed as part of a research project with
University partners aimed to investigate how multiple site
damage could be predicted in built up structures including
the effect of non linear contact behavior of the fasteners, load
redistribution as the cracks grow and crack interaction.

The Value
Computer models can be used to reduce the
number of tests which have to be performed and
to provide data on how cracks will impact on the
life of the structure. Data from models can also be
used to build up design rules and databases.

The joint is made
of 2 plates. A ‘Skin’
and a ‘Doubler’
connected by 8 pins

Increasing
Cycles
Courtesy of:
Apicella1, E. Armentani2,
R. Citarella3, R. Esposito2
1 Alenia un’Azienda
Finmeccanica,2 Dept.
of Industrial Design and
Management, University
of Naples Federico II,
3 Dept. of Mechanical
Engineering, University of
Salerno
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Investigating Service Related
Crack Growth
The Challenge
When in-service related damage is discovered how do we
determine the critical crack size or the remaining service life
of the component.

The Solution
BEASY’s fracture modeling tools were
used to create a model of the actual
rotor hub and a crack growth analysis
was performed using realistic fatigue
spectrum loading. An initial flaw located
on the inside bore of the lug hole was
propagated fully automatically including
the transition from a part-through to
through thickness crack.
BEASY
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The Value
BEASY provided the capability to
obtain accurate (and realistic) fracture
mechanics solutions. As a result
inspection intervals were improved
and better management decisions
made with regard to the use of the
aircraft.
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Integrity Assessment
of a JO BELL Switch
The Challenge
During inspection of Offshore Oil & Gas equipment it was
identified that the welding had not been performed correctly
and that there was incomplete root penetration. The choice
of the operator was to either shut down the operation
and replace the valves or to remain in operation until a
convenient time for replacement could be identified.
The challenge was to determine if the incomplete welds
could be safely operated until they are replaced.

The Solution
BEASY was used in conjunction with the existing Engineering
Critical Assessment (ECA) procedures to predict the limiting
fatigue life of welded joints on the level switches piping
associated with various process pressure vessels. Nondestructive testing (NDT) methods were used to determine
the general location and extent of crack like defects caused
by incomplete welds at pipe weld connections. Radiographs
produced during the NDT program provided details such
as material property zones, joint misalignments, and the
location and geometry of multiple cracks both on the
surface and embedded in the weld material. BEASY was
used to model the exact geometry of the welds and simulate
fatigue crack growth under cyclic loading for a critically
located weld crack.

The Value
The results of the assessment enabled the offshore facility to
remain in operation as it was demonstrated that the welds
had sufficient life.
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Heat Exchanger Weld Design
The Challenge
During service a crack was observed growing in
the weld of a heat exchanger. The challenge was
to redesign the part so that the crack growth was
prevented.

The Solution
A BEASY model was developed of the original
design and potential new designs and the
characteristics of the crack predicted.

2.50

Crack Starts in Seal
Plate

F18 Channel Bracket
Crack on Inner Weld
Axial Load

Stress Intensity Factor (SIF)

Crack Propagates
Along Weld

2.00

1.50

The Value
1.00

0.50

Original Weld
Full Weld

0.00
0.21 0.21 0.22 0.22 0.23 0.23 0.24 0.24 0.25 0.25 0.26

Thru Weld

The model predicted that in the new design selected
the Stress Intensity Factors were reduced significantly
and thus reduced the risk of crack growth. This was
also confirmed by test results.

Reproduced from “Damage Tolerance Analysis with Boundary
Elements” Paul R Hearn Hamilton Sundstrand, a United
Technologies Company

BEASY
Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
Tel: 44 (0) 238 029 3223
Fax: 44 (0) 238 029 2853
Email: info@beasy.com
On the Internet: www.beasy.com

BEASY
25 Bridge Street, Billerica, MA 01821, USA
Tel: 978 667 5841
Fax: 978 667 7582
Email: info@beasy.com
On the Internet: www.beasy.com

Fretting Fatigue Crack Growth
The Challenge
Predicting structural life under fretting fatigue loading
conditions is a complex analysis requirement that cannot be
performed using simplified methods. Issues such as crack
initiation location and crack growth life under frictional contact
require coupling the contact mechanics
with fatigue crack growth
simulations.

The Solution
BEASY provided a robust
new methodology developed under
a NAVAIR SBIR contract that allowed
users to perform fatigue crack growth
studies using frictional contact as the
driving force.
The simulation was based on 3D
models of the actual components
which simulated not only the detailed
stress and displacement history on the
contact surfaces under the fretting load
but also the stresses in the material
near the contact surfaces. This enabled
the model to simulate the growth of
the cracks initiated during the fretting
process and their paths, growth rate
and resulting failure mode.

The software was applied to a dovetail
fretting fatigue application for which
results from an experimental test setup
were available. Good agreement was
observed which validated the approach.

The Value
This new software capability is
extremely useful in analyzing the
fretting fatigue crack growth behavior
observed in a variety of structural
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components ranging from the dovetail
joints in jet turbine engines to riveted
connections in various airframe
components.
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Are Your Conta
Are Your Contact
Stresses
Enough
for Accu
Fre
Enough for Fretting and
Wear? Predictio
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Fretting and Wear
�

�

growth in a turbine blade
and disk assembly

The Value
A validated methodology has been
developed which is capable of a high
level of realism in the model both in
the loading and the three dimensional
geometry of the components. The output
of the model provides data for wear type
models and stress data can be used to
investigate issues such as crack initiation
and propagation.

Your Contact Stresses Accurate
ugh for Fretting and
r Predictions ?
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A three dimensional BEASY model was
developed to simulate the contact and �
�
detailed slip and stresses present on the
BEASY Fretting
Fatigue Simulation
surfaces in contact under a cyclic fretting
type load. The model produced accurate
data for use in wear models and was
validated against analytic test solutions
BEASY simulation of crack
as well as experimental test data.
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Accurate prediction of contact stresses and wear of
mechanical components in highly loaded machines is
essential if reliable life prediction and maintenance plans
are to be designed. It is a complex analysis requirement that
�
cannot be performed using simplified methods
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Validated contact solutions demonstrate
the level of precision achieved using the
BEASY contact methodology
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Assessment of
Corroded Surfaces

The Challenge

The Value

The interaction of corrosion and fatigue cracking is a
complex phenomenon. While design codes provide
methods of assessing certain types of defects,
frequently a more accurate approach is required to
predict the crack growth rate and assess the impact
of corrosion damage on the critical crack size.

Improved simulation technologies
coupled with experimental testing
and observations from the field
will result in improved inspection
and maintenance programmes,
better prediction of service life,
and ultimately more economical
maintenance management

The Solution
A series of BEASY models were developed where
the surface topology was based on observed
corrosion damage. The model was used to develop
a relationship between the corroded surface
topography and the fatigue crack growth rate. It was
observed that the component life diminishes rapidly
if cracks initiate in the degraded surface. The model
provided quantitative data for the assessment of
corroded surfaces as well as providing a tool for the
assessment of specific cases observed in the field.

5% Surface Damage (above) and
10% Surface Damage (below)

Analyze progressive damage
profiles to determine the change in
Stress Concentration Factor.

Develop a relationship between corroded surface
topography and fatigue crack growth. Component life
diminishes rapidly if cracks initiate in a degraded surface.
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Assessment of
Corrosion Pit
Damage
The Challenge

The Value

Understanding the mechanics of corrosion pits and
their impact on crack growth will lead to more effective
management of structures. While design codes provide
methods of assessing certain types of defects frequently a
more accurate approach is required to predict the impact
of multiple corrosion pits on the crack growth rate and the
critical crack size.

Understanding the
mechanics of corrosion
pits will lead to a more
effective use of crack
initiation and crack growth
models and improved
corrosion resistant
structural design.

The Solution
A series of BEASY models were developed where the surface
topology was based on observed pitting damage. The
model was used to predict the raised stress levels present
in the corrosion pit and its impact of the crack growth rate.
The model provided quantitative data for the assessment of
defects consisting of multiple pits as well as providing a tool
for the assessment of specific cases observed in the field.
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