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15:30 

1 
An ABSA Overview of Code and Regulatory Requirements for NDT in Alberta 
Mark N Koens* 
Alberta Boilers Safety Association, Edmonton, Canada 
*e-mail: koens@absa.ca 

Non-destructive Testing (NDT) is a key safety element in the new construction, 
alteration, repair, and maintenance of pressure equipment. The requirements for 

performing these examinations cannot be found in a single document, but requires the 
use of several codes, standards, and regulatory documents. Utilizing a single document 
to guide an examination will often lead to a non code compliant result. This presentation 
will provide an overview of the code and regulatory requirements for NDT of pressure 
equipment including; ABSA’s jurisdictional role, certification of personnel, new 
construction, alteration, repairs, in-service applications, and other current issues such as 

the use of phased array ultrasonics PAUT and time of flight diffraction (TOFD). 
Keywords: personnel training and certification, Ultrasonic Testing (UT), Safety, code, 
regulatory, PAUT, TOFD 
 
16:00 
2 
Seen Invisible-A New Approach for Industrial Safety and Reliability 

Isaac Einav* 
STAR.IK (NT/QA International Consultant), Richmond Hill, Canada 
*e-mail: isaaceinav@hotmail.com 

Today’s technology demands more emphasis on safety of industrial components, 
accurate measurements using innovative techniques, intelligent prognosis on materials 
condition and monitoring, residual life assessment and life extension towards ensuring 

safe and reliable "fitness-for-purpose". In metallic structures like pipelines, bridges, 
cranes, plates etc., internal mechanical stresses are “not visible” (not easily detected) by 
most conventional NDT methods. However, stress build-up usually are the first indicators 
revealing that something is wrong with the structure or possible that soon to be 
developed the flaw within the structure. This presentation, supported by some of study 
cases, highlights a new approach for industrial safety and reliability of Indicator of 
Mechanical Stresses (IMS). The purpose is not the search for defects, but for the 

conditions of deterioration of metal object, for estimation and monitoring of build-up of 
residual stresses, their concentration and gradient, which may lead to ultimate failure of 
the structure. This innovative technique is very efficient for detection of stress condition 
not only on surface but also through the wall cross-section mainly in ferromagnetic steel
structures. The main goal is to estimate the safety of operation and to monitor the 
condition, the remaining operational life of the structure and to draw conclusions based 

on the qualified results of the structure in question. 
Keywords: reliability, Other Methods, Detection of residual stresses, monitoring and 
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classification, carbon steels. 
 
16:30 
3 
No compromises in Quality Assurance: When to select XRF, LIBS or Spark 
technology (OES) 
Marc Forbes* 

Oxford Instruments, Concord, USA 
*e-mail: mforbes@ndtproducts.ca 

Alloy grade identification and composition analysis are critical to ensure quality control 
today more than ever. With materials coming from a global supply chain, in every corner 
of the world, material verification is a must in order to perform the necessary due 
diligence needed to minimize manufacturing risks. Quality recalls are costly and 

companies cannot jeopardize batch contamination and other risks involved in 
incorporating non-compliant raw materials into their manufacturing process. Moreover, 
the introduction of unsafe products into the market place can cause a company 
irreparable and economic harm. Today’s quality assurance and engineering professionals 
have a choice of techniques when it comes to alloy analysis and understanding which 
technology is most appropriate for their application can often be confusing. Oxford 
Instruments will present an overview of X-Ray Fluorescence (XRF), Laser Induced 

Breakdown Spectroscopy (LIBS), and Optical Emissions Spectroscopy (OES) to assist you 
to identify which technique is the most appropriate for your application needs.  
Keywords: Other Methods, NDT-wide, XRF, OES, LIBS, alloy, element 
 
17:00 
4 

Field Heat Treatment Basics and Certified Technician Awareness 
Bruce Robert Stewart* 
Quality Control Council of Canada, Edmonton, Canada 
*e-mail: bruce@qcccanada.com 

Industrial Field Heat treatment is one of the most critical aspects of achieving design 
intentions for welded structures and components. Despite numerous articles, case studies 
and journal references that prove the serious negative effects of improper Pre-Heat and 

Post-Weld Heat Treatment, the occupation remains underappreciated. Field Heat 
Treatment Technician is a designated occupation in New Brunswick (1995) and Alberta 
(2008). The Quality Control Council of Canada is a recognized training provider for Field 
Heat Treatment Technicians through Alberta Apprenticeship and Industry Training (AIT). 
Our presentation will cover the basic requirements and Occupation awareness as above 
as well as give some insight to the inspector on what they should be looking for to ensure 

proper Preheat and PWHT is being completed. We will discuss how the heat treatment 
chart is the most common document used to verify heat treatment and how little 
information they really get from a controlled thermocouple chart.  
Keywords: personnel training and certification,  
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5 
Rapid Screening of insulated pipes for Corrosion under Insulation using 
advanced Electromagnetic Technique. 

Ankit Vajpayee* 
Russell NDE Systems Inc., Edmonton, Canada 
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*e-mail: avajpayee@russelltech.com 

Corrosion under Insulation (CUI) is one of the most expensive issues our industry is 
facing today. For a reliability specialist in a hydrocarbon processing environment, the 
issue has the potential to be catastrophic. For instance: refinery’s steel piping is subject 
to temperature fluctuations. Thermal insulation applied to the pipe or vessel mitigates 
the effects, but the presence of seams, gaps or other discontinuities in the insulation 
layer makes them susceptible to infiltration by outside moisture or from the process 

environment. The result of infiltration is moisture held in contact with the pipe – resulting 
in CUI. Its occurrence can be unpredictable and undetectable based on visual 
examination. Traditional methods of addressing this issue involve selective removal of 
insulation for visual inspection; radiography or spot thickness measurements with PEC 
(Pulsed Eddy Current). This paper discusses the development and deployment of an 
Advanced Electromagnetic Rapid Inspection Technique on insulated pipe without the need 

to remove the insulation.  
Keywords: Electromagnetic Testing (ET), Corrosion, Insulation, Electromagnetic, 
Screening 
 
10:00 
6 
Inspection of Aircraft Parts by Induction Thermography 

Marc Genest*, Gang Li 
National Research Council Canada, Ottawa, Canada 
*e-mail: marc.genest@nrc-cnrc.gc.ca 

Induction heating is the process of heating an electrically conducting object by 
electromagnetic induction, where eddy currents are generated within the test piece and 
electrical resistance leads to Joule heating of the test piece. Unlike typical eddy current 

inspections, induction thermography is not as sensitive to crack orientation or part 
geometry and has potentials to improve the inspection speed and ease the visualization 
of flaw detection in complex geometries. In this study, a few induction coils of different 
diameters varying from 2 inches to 8 inches were assessed to inspect aircraft parts. 
Inspections were performed in both stationary mode and with the induction coil in 
movement. Several alternative current amplitudes and frequencies were considered to 
assess their impacts on temperature field and flaw detection capabilities. In addition, 

both cooled and uncooled infrared (IR) cameras were evaluated to identify the typical 
thermal sensitivity required for the IR camera to be used during induction thermography 
experiments.  
Keywords: Infrared Testing (IRT), Thermography, Induction Thermography, Aircraft 
 
10:30 

7 
Improving Time Estimation by Blind Deconvolution: with Applications to TOFD 
and Backscatter Sizing 
Roberto Henry Herrera*, Zhaorui Liu, Natasha Raffa, Paul Christensen, Adrianus Elvers 
UT Technology, Edmonton, Canada 
*e-mail: hherrera@uttechnology.com 

In this paper we present a blind deconvolution scheme based on statistical wavelet 

estimation. We assume no prior knowledge of the wavelet, and do not select a reflector 
from the signal. Instead, the wavelet (ultrasound pulse) is statistically estimated from 
the signal itself by a kurtosis-based metric. This wavelet is then used to deconvolve the 
RF (radiofrequency) signal through Wiener filtering, and the resultant zero phase trace is 
subjected to spectral broadening by Autoregressive Spectral Extrapolation (ASE). These 
steps increase the time resolution of diffraction techniques. Results on synthetic and real 

cases show the robustness of the proposed method. 
Keywords: Ultrasonic Testing (UT), defect sizing, back diffraction, Blind deconvolution, 
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time of flight diffraction (TOFD), kurtosis maximization 
 
11:00 
8 
Eddy Current As An Alternate Method for Inspection of Welded Joints 
David Mark Jankowski* 
GE Inspection Technologies, Lewistown, USA 

*e-mail: dave.jankowski@ge.com 

Welded joints in critical refinery, pipeline, and other applications have been traditionally 
inspected with Magnetic Particle or Liquid Penetrant for surface breaking cracks. Eddy 
Current is a cost effective alternative inspection protocol with several productivity 
enhancements including: no need to remove (and re-apply) coatings, no chemicals to 
dispose of, and digital documentation of indications. In addition, new technology enables 

development of workflows to guide the inspector through the inspection. 
Keywords: Electromagnetic Testing (ET), eddy current, weld inspection, liquid penetrant, 
magnetic particle 
 
11:30 
9 
Ultrasonic Inspection of Tubes without Probe Rotation 

Alex Karpelson 1*, Tom Malkiewicz 2, Peter Kwan 2 
1 Kinectrics Inc., Toronto, Canada 
2 OPG Inc., Pickering, Canada 
*e-mail: alex.karpelson@kinectrics.com 

Ability to perform ultrasonic inspection using one single-element probe without rotation 
significantly simplifies the delivery system and decreases the inspection time by 

increasing the axial speed of the inspection system. It also improves the reliability and 
sensitivity of the inspection system because of absence of the mechanical vibrations, 
radial shifts, possible jams, electromagnetic noise from rotating motor, and so on. A few 
different approaches were analyzed: standard axially positioned focused ultrasonic 
probes with attached conical mirrors, normal beam circular tube-probe, and angle 
circular cone-probe positioned concentrically and eccentrically in relation to the tube.
The main parameters (sensitivity, resolution, signal-to-noise ratio, and uncertainty of 

measurement) of circular ultrasonic probes, covering simultaneously 3600 are 
approximately equal to similar parameters of the standard spherically focused 
transducers routinely used with rotating probe modules for tube inspection. 
Keywords: Ultrasonic Testing (UT), ultrasonic inspection, tube testing, single-element 
probe without rotation 
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10 
Leveraging Micro-magnetic Technology for Monitoring of Energy Efficiency in 

Electrical Steel Laminates: From Concept to Lab-based Design 
Arash Samimi 1*, Thomas W. Krause 2, Lynann Clapham 3 
1 Applied Magnetics Group at Queen's University, Kingston, Canada 
2 Royal Military College of Canada, Kingston, Canada 
3 Queen's University, Kingston, Canada 
*e-mail: arashie80@gmail.com 

Electrical steel laminate is the core material with broad applications in power generation, 
distribution and consumption of electrical energy. The demand to improve energy 
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efficiency in electrical components requires the application of higher quality electrical 
steel laminates with lower magnetically-induced energy loss. However, measurement and 
evaluation of energy loss are limited by destructive, bulk and off-line techniques. This 
talk addresses these deficiencies by development of the micro-magnetic technology as a 
potential technique for quality control of steel laminates. The scope of this work 
introduces insights on missing links in standard loss evaluation methods by investigating 
the influence of material processing, stress, microstructure and texture on micro-

magnetic emissions. 
Keywords: Other Methods, Magnetic Testing (MT), Electromagnetic Testing (ET), NDT-
wide, Micro-magnetic Nondestructive Evaluation, Electrical Steel Laminate 
 
16:00 
11 

Experimental Vibration-based Damage Detection in Aluminum Plates and Blocks 
Using Acoustic Emission Responses 
Mehdi Mirsadeghi*, Mehdi Sanati, Ron Hugo, Simon Park 
University of Calgary, Calgary, Canada 
*e-mail: seyedmehdi.mirsadegh@ucalgary.ca 

Modal based damage assessment methods are extensively applied to evaluate structural 
damages since they are cost-effective and comparatively easy to operate. These methods 

identify defects based on changes in physical properties of the structure such as mass,  
stiffness and damping. This will result in detectable changes in the dynamic signatures of 
the Frequency Response Functions (FRFs). This study presents an experimental process  
for providing modal analysis in order to identify the defects in the isotropic homogeneous 
aluminum plate and blocks using the impulse excitation signal generated by an impact 
hammer. Acoustic emission (AE) sensors are employed to measure the vibration 

responses of the structures due to the impulse. The FRFs are compared to quantify the  
changes in measurements between the healthy structures versus damaged structures. 
Based on the features extracted from measured dynamic behavior of the structures in 
laboratory experiments, an appropriate signal processing method is utilized to identify 
the damage. The results indicate that the changes in modal parameters due to damage 
can be successfully used for damage assessment. 
Keywords: Other Methods, Modal Analysis, Acoustic Emission, Damage Detection, Impact 

Hammer 
 
16:30 
12 
Break Detection in Reinforcing Bars Using the Magnetic Flux Leakage Method 
Holger Diederich*, Thomas Vogel 

Swiss Federal Institute of Technology Zurich (ETH Zurich), Zurich, Switzerland 
*e-mail: diederich@ibk.baug.ethz.ch 

Reinforcement bars in concrete are exposed to several influences like overloading, 
fatigue and corrosion. These influences can lead to reinforcement bar fractures, however, 
only advanced stages of damage will be visible at the outside. Since no suitable 
commercial non-destructive solutions are available yet, the concrete cover has to be 
removed, if damage is suspected. The magnetic flux leakage method is a promising 

approach to this problem. Relying on the results of a preceding project, a measuring 
device is developed that enables conducting the magnetization of the reinforcement and 
the measurement over a width of 20 cm. In order to support the user, a software is 
being developed, which allows an immediate interpretation and evaluation of the results. 
The present project aims at demonstrating the value of the magnetic flux leakage 
method in particular for bridge evaluation. 

Keywords: Magnetic Testing (MT), Magnetic Flux Leakage Method, Reinforcing Steel 
Failure, Fatigue 
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17:00 
13 
Microwave Imaging of Subsurface Defects in Coated Metallic Structures Using 
Small Ring Resonators 
Abdulbaset Mohammed Ali*, Omar M. Ramahi 
University of Waterloo, Waterloo, Canada 
*e-mail: a72ali@uwaterloo.ca 

Microwave sensors have the advantage of detecting surface and sub-surface anomalies 
under coatings, paint or dirt. A major application of microwave sensors is microwave 
imaging to determine the shape, size, and location of buried flaws using the scattered 
field measurements. Different microwave imaging modalities have been reported in the 
recent years. A typical system consists of transmitting and receiving antenna; such 
system requires that both sides of the material under test (MUT) to be accessible. Using 

open ended waveguide sensors for imaging has the advantage of simple operation as 
they do not require access to both side of the MUT. However, to employ the benefit of 
low cost by operating at low frequencies, one needs to use large waveguide dimensions 
(large sensor footprint). Consequently, flaws appear enlarged in the reconstructed 
images. Additionally, open ended waveguides can only provide information about the 
refection coefficient. Therefore, one-sided sensors with small footprint that provide both 
reflection and transmission coefficients are desirable. Electrically small near field ring 

resonators etched on printed circuit boards (PCBs) are good candidates as they can 
provide the benefit of small footprint sensors which operate at low frequencies. This work 
presents a simulation study that validates the use of electrically small near-field ring 
resonators for microwave imaging. In this work two HFSS simulated models with 
subsurface flaws in coated metallic structures have been imaged in the S band [2- 4 
GHz] and obtained results are promising .  

Keywords: Electromagnetic Testing (ET), metallic, microwave sensors, microwave 
imaging, defect 
 
NDT Technology 1 
Tuesday 16. Jun 13:00 - 14:30 
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13:00 
14 
3D Laser Scanning as a Tool for Inspection and Engineering Assessments 
Jessica R Donaldson* 
Canadian Engineering and Inspection Ltd., Edmonton, Canada 
*e-mail: jessica.donaldson@caneil.ca 

3D laser scanning is becoming a technology that is emerging into the integrity industry 
due to its many applications. As CANEIL will discuss in the presentation, 3D laser 
scanning can be used in the integrity industry to aid in performing incident 
investigations, fitness for service assessments, classifying and characterizing 
deformations in piping and equipment, provide a baseline reference for monitoring 
deformation over time and also to aid in developing “as-built” drawings. The main 
objectives of the presentation will be to provide a general overview of how the 3D Laser 

Scanning Technology works including video demonstrations; discuss potential 
applications of how it can be used as an inspection technique; and describe three case 
studies in which 3D laser scanning was used to solve real world integrity problems. 
CANEIL would like to present a case study in which 3D laser scanning was used to 
classify deformations/bulges and dents in a storage tank and how 3D scanning was used 
in the fitness for service assessment. A brief summary of 3D scanning in an application 

such as this is as follows: Traditional methods of identifying and classifying tank 
deformations, such as sweep boards, tape measures, plumb bobs, etc. are effective but 
there are limitations in regards to efficiency and time constraints. In addition, traditional 
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methods do not characterize an entire tank, rather select locations that are visually 
distorted. 3D laser scanning offers a new approach in which an entire storage tank or 
vessel can be modelled in a fraction of the time of traditional methods. We can then 
export the data to a modeling software such as Solid Works. A model of a perfect tank is 
then made and the scanned tank can be fit to that model to classify all bulges and dents. 
We can then set API 653 tolerances to determine if dents/bulges are within acceptable 
limits. This technology is proving to be of value to the integrity industry and can save a 

great deal of time and resources during inspection while having greatly improved the 
accuracy of traditional measurement techniques.  
Keywords: reliability, Other Methods, NDT-wide,  
 
13:30 
15 

The Transition from Gamma to Portable X-Ray Technology: What You Should 
Know 
Rebecca Rudolph* 
Comet Technologies USA, Inc., Shelton, USA 
*e-mail: rebecca.rudolph@cometusa.com 

Portable radiography inspection has traditionally been implemented using gamma 
sources. As the industry explores the technology conversion from film-based to digital, 

new and faster sources are being implemented in the field. We will discuss the pros and 
cons of replacing gamma sources with portable x-ray technology including image quality 
implications, exposure and dose rate factors, practical applications, and logistics. The 
presentation will discuss advancements in portable x-ray technology and offer future 
considerations for the implementation of truly digital field solutions. 
Keywords: Radiographic Testing (RT), xray, portable, gamma, comet, radiography 

 
14:00 
16 
Digital Rock 
Shauna Maureen Cameron*, Michael J London 
Alberta Innovates - Technology Futures, Edmonton, Canada 
*e-mail: shauna.cameron@albertainnovates.ca 

Petroleum recovery science relies heavily on understanding flow, mechanical, and 
chemical properties of a petroleum-bearing medium. Traditionally, some of these 
properties have been obtained from Special Core Analysis (SCA) methods centered on 
direct laboratory measurement by the injection of fluids. Alberta Innovates - Technology 
Futures (AITF) utilizes Digital Rock technology to obtain this information through analysis 
of high resolution, 3D images of porous media. With this method, X-ray scanning and 

digital imaging provide insight into reservoirs on the pore scale. The approach allows us 
to obtain properties more cheaply, or under conditions that would be difficult to 
reproduce in the lab. The scale of imaging required depends on the medium. AITF has 
access to four distinct methods of imaging with a range of resolutions. A whole core 
image in a medical scanner is typically the first step in the process. This image is used to 
select plugs for closer examination with higher resolution imaging sources. The options 
include micro X-ray CT with resolution down to a few microns, sufficient to view the pore 

space in typical reservoir sands; synchrotron CT, which all allows us to see smaller pores 
and fluid interactions; and finally, Scanning Electron Microscopy, which produces 
extremely high resolution images. A digital approach affords several advantages. Image 
analysis and simulation are simple and fast; a dirty sample can be “digitally cleaned” and 
reused any number of times, providing data for multiple processes and fluid properties. 
This technology is rapidly becoming a standard adjunct to experimental core flooding. 

AITF, with its heavy oil expertise and reputation for complex experimental capabilities, is 
working to extend the analysis to include behavior in enhanced oil recovery (EOR) 
processes including the transport of heat, solvents, and chemicals.  
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Keywords: Other Methods, digital, rock, imaging, x-ray, CT 
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Tuesday 16. Jun 09:30 - 12:00 
Track 1 
 
09:30 

17 
Infrared Thermography for the Industry 
Xavier Maldague* 
University Laval, Quebec City, Canada 
*e-mail: maldagx@gel.ulacal.ca 

InfraRed Thermography or simply IRT has become more and more interesting for the 

industry recently thanks to the availability of new generations of low-cost high 
performance infrared (IR) cameras which come also in small shape factors suitable for 
portable and robotic deployment. Combined with available low cost yet powerful 
computers, IRT inspection systems is indeed attractive in many industrial context. In this 
presentation, we will recall the main mode of operations of IRT for NDT. Following this, 
we will present a list of common applications of IRT in the industry. This includes: 
aeronautics, automobile and manufacturing industries in general since IRT enable the 

quick inspection of: bonded joints, delamination, water ingress, corrosion, cracks, quality
of finish, etc. for composite materials, metal components, wooden parts, concrete, etc. 
Basically, IRT is based on the heating (or cooling) of the inspected component. Presence 
of «defects» will affect the heating/cooling as temperature differences pick up by the IR 
camera. Subsequent IR image processing will enhance defect visibility and enable also to 
characterize the thermal properties. All these questions will be addressed in the talk. 

Keywords: Infrared Testing (IRT), infrared thermography  
 
10:00 
18 
Industrial-University of Toronto Collaboration in Ultrasonic NDT 
Anthony Sinclair* 
University of Toronto, Toronto, Canada 

*e-mail: Sinclair@mie.utoronto.ca 

At the University of Toronto, Professor Tony Sinclair maintains a laboratory dedicated to 
finding solutions to in industrial problems in ultrasonic NDE and vibration testing. Each 
project is initiated by a Canadian industrial partner, and is assigned one or more 
graduate students who work exclusively on developing a practical solution. The 
laboratory is supported largely through grants from Canadian government bodies, at both 

the provincial and federal levels, plus contributions from industrial partners. Current and 
recent projects include: • Enhancement of crack sizing accuracy with TOFD through 
advanced signal processing (Olympus NDT Canada, Quebec City PQ) • Assessment of 
degradation in Pre-Stressed concrete Cylindrical Pipe (PCCP) by vibration analysis 
(CANDET/ANDEC Manufacturing, Toronto ON) • Reference Defects for Ultrasonic NDE of 
Turbine Blades (Pratt & Whitney Canada, Longueuil, PQ) • Ultrasonic Assessment of 
Corrosion damage at pipe support locations (Groupe Mequaltech Inc., Montreal PQ) • 

Ultrasonic modeling and calibration of phased array testing at elevated temperatures 
(Eclipse Scientific, Waterloo ON) • Development of ultrasonic transducers for NDE up to 
800o C (Advanced Measurement and Analysis Group, Mississauga ON) • Adhesion and 
debonding of pipeline coatings (ShawCor, Toronto ON) • Modeling of eddy current gap 
measurement in CANDU fuel channel (OPG, Ajax ON)  
Keywords: Ultrasonic Testing (UT), sensor design, signal processing, Ultrasonic NDT 

research 
 
10:30 
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19 
Efficient implementation of Full-Matrix Capture in real-time ultrasonic damage 
imaging 
Patrice Masson*, Nicolas Quaegebeur, Pierre-Claude Ostiguy 
Universite de Sherbrooke, Sherbrooke, Canada 
*e-mail: Patrice.Masson@USherbrooke.ca 

In array signal processing, the Full-Matrix Capture (FMC) refers to the acquisition of 

time-domain signals from every possible transmitter–receiver elements combination. 
Processing algorithms, such as Time-of-Flight (ToF), inverse wave field extrapolation, 
synthetic aperture focusing (SAFT) or super-resolution techniques, may be implemented 
by post-processing the FMC. One possible imaging algorithm that can only be performed 
practically by post-processing the FMC is the Total Focusing Method (TFM) which uses all 
elements in the array to focus at every point of the host structure. As in the case of TFM, 

the Excitelet algorithm presented in this paper is a direct imaging process that exploits 
the raw data acquired from the FMC, but which is now implemented in real-time. This 
algorithm, developed and patented at Université de Sherbrooke, is based on the 
correlation between measured signals extracted from FMC and theoretical predictions. 
For each point of a defined grid on the host structure, theoretical signals are pre-
computed using Spatial Impulse Response (SIR) method and stored in memory in order 
to be correlated with real-time acquired signals. The Excitelet algorithm is herein 

implemented on a CUDA platform to demonstrate some of its advantages, namely: 1) 
flexibility to take into account and naturally compensate for transducer directivity and 
dynamics, boundary reflection, mode conversion, multi-layer propagation, damping and 
dispersive materials, 2) capability to greatly reduce the amount of required transducers 
without loss of imaging quality (in practice, only one ultrasonic emission is required, and 
3) improvement of precision for near-field imaging, i.e. for damages located for depth in 

the range of the total aperture of the array (F- number below 1). This paper 
demonstrates the robustness of the Excitelet algorithm in various conditions for which 
the ToF assumptions are no longer valid due to the finite extent of the impulse response 
of the transducers. The Excitelet algorithm has been validated in the case of inspection of 
metallic specimens using phased-array contact probes mounted on an angle wedge. 
Increase in imaging resolution (up to a factor of 10) is demonstrated for a computational 
burden approximatively equivalent to the case of TFM. Improvements in terms of 

scanned area and reflector discrimination are also shown. 
Keywords: Ultrasonic Testing (UT), Damage imaging, ultrasonics, piezoelectric, full 
matrix capture 
 
11:00 
20 

New Generation of High Resolution Ultrasonic Imaging Technology for Material 
Characterization and NDT in Advanced Automotive Manufacturing 
Roman Gr. Maev* 
University of Windsor, Windsor, Canada 
*e-mail: maev@uwindsor.ca 

The role of nondestructive materials characterization, evaluation and tests is continually 
and dramatically changing. It has become increasingly evident that it is both practical 

and cost effective to expand the role of NDT and quality control especially today, when 
lightweight vehicle design is of particular importance, because in addition to novel NDT 
technologies required for new materials evaluation, the same is required during the 
manufacturing process for the quality control of novel joining and bonding technologies. 
As such, the entire NDT procedure and the whole concept of quality evaluation are being 
re-evaluated for technical and economic reasons. The goal of this review is to introduce 

recent breakthroughs in high-resolution acoustic imaging for materials evaluation and 
NDT. The fundamentals and main principles for high-resolution acoustic imaging will be 
presented, and an overview of the most recent results of the technical development in 
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this field and various industrial applications will be provided. New principles for rapid 2D 
and 3D image quantitative characterization of bulk and sub-surface acoustical properties 
and microstructure based on an advanced concept of a portable electronic system, in 
addition to the new generation of matrix and phase arrays, will be reviewed. Based on 
the most successful experimental results, examples of different applications will be 
provided including the evaluation of advanced material structure, quality control of 
various joints, adhesive bonding, metals and composite layer structures, etc. This new 

generation of NDT technology allows us to provide reliable, rapid and cost effective 
methods to visualize high contrast small scale failures and defects at different depths 
within inspected parts and can be adapted to high volume manufacture to monitor and 
control as many stages of the vehicle production process as possible and to address 
possible issues much earlier in the manufacturing cycle. Simply put, intelligent advance 
manufacturing is impossible without integrating modern nondestructive evaluation into 

the production system of current and future vehicles. At the end of the presentation, 
examples of the future direction in automobile body design will be provided, with various 
exotic and unique new materials which designers are dreaming of applying to car body 
solutions. 
Keywords: Other Methods, Ultrasonic Testing (UT),  
 
11:30 

21 
Infrared Thermography for NDT Assessment in Industry 
Alexandrine Huot*, Frédérick Marcotte 
Telops, Quebec City, Canada 
*e-mail: alexandrine.huot@telops.com 

Non-destructive testing is a valuable technique which allows material and structure 

inspection. Many different NDT techniques have been successfully used over the past 
years while infrared thermography is just starting to gain popularity. Many reasons 
explain the attraction of IR thermography in the NDT community such as high inspection 
rate capabilities, the non-contact nature of the technique and the ability to inspect wide 
areas. Infrared thermography used in NDT relies on the principle that it is possible to 
detect thermal surface anomalies revealing sub surface defects. This paper presents the 
analysis of defects in composite structures as well as the analysis of the defects in silicon 

processors performed with two high end IR cameras: the Telops FAST-IR 2K and the 
Telops HD-IR. The use of IR thermography in these two inspection scenarios led to many 
types of defect detections. A few IR videos and photos will be presented to visualize both 
phenomena’s which are not visible to the naked eye. 
Keywords: Infrared Testing (IRT), Composite, Water ingress, Infrared imaging, Silicon 
processor, Defect 
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Emerging Electromagnetic Nondestructive Evaluation Technologies for 
Manufacturing Inspection 
Thomas W. Krause 1*, Jeremy Buck 1, Lynann Clapham 2, Daniel Desjardins 2, Kenneth 
Faurschou 2, Mark Luloff 1, Paul McNairnay 2, Sarah G. Mokros 1, Jordan Morelli 2, Arash 
Samimi 3, P. Ross Underhill 1 
1 Royal Military College of Canada, Kingston, Canada 

2 Queen's University, Kingston, Canada 
3 Applied Magnetics Group at Queen's University, Kingston, Canada 
*e-mail: Thomas.Krause@rmc.ca 
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Challenges for the development of technologies that are applied to in-service inspection 
include rapid scanning, greater depth of penetration in conducting components, presence 
of multi-layer structures, close proximity of dissimilar materials, material 
characterization, varying geometry, difficult to access surfaces and large lift-offs. 
Technologies that demonstrate capability to address these issues may also provide 
benefits to inspection performed under manufacturing conditions. This presentation 
examines several emerging electromagnetic inspection tools, with a focus on adaptation 

to a manufacturing inspection environment. The targeted methods include: eddy current 
signal modeling, pulsed eddy current technique and magnetic Barkhausen noise for 
ferromagnetic steel component inspection and characterization. 
Keywords: Magnetic Testing (MT), Electromagnetic Testing (ET), Pulsed Eddy Current, 
Barkhausen Noise, Eddy Current, Finite Element modeling 
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23 
Advanced Diffusion-Wave and Laser Ultrasonic NDT and NDI Technologies for 
Industrial Quality Control Applications 
Andreas Mandelis* 
University of Toronto, Toronto, Canada 
*e-mail: mandelis@mie.utoronto.ca 

Professor Mandelis leads a multi-disciplinary group of researchers whose activities span 
all aspects of instrumentation and measurement development of photoacoustic, 
photothermal, laser ultrasonic and diffusion-wave high-precision, high-dynamic-range 
analytical techniques leading to advanced non-destructive inspection and monitoring 
technologies of relevance to industry. Current application examples are in the fields of 
alternative energy conversion devices (e.g. solar cells, nano-optoelectronic devices), 

industrial manufactured products (steels, metal composites) and biosensors with major 
focus on advanced dynamic imaging instrumentation. NDT/NDI technologies of current 
development are: Novel NDT methodologies for subsurface imaging: High-dynamic-range 
optically-induced and energy-converted methodologies such as thermal waves, 
ultrasound and photoacoustics (in the form of laser ultrasonics) address subsurface 
defect inspection and imaging problems in manufactured products. These techniques are 
also known to lead to depth profiling of material properties. A combination of quantitative 

multi-frequency infrared lock-in thermography (LIT) and infrared photothermal 
radiometry (PTR) has been developed to generate quantitative infrared images of 
coatings, case-hardened steels and other layered components. These images can now be 
further improved through a very new imaging principle, photothermal coherence 
tomography (PCT), leading to “crisp” subsurface imaging of defects in metals, coatings 
and compacts. PCT modalities include the thermal-wave radar (TWR), and, very recently, 

Truncated Correlation Photothermal Coherence Tomography (TC-PCT). NDE of 
optoelectronic and other semiconductor devices comprises a very different part of the 
manufacturing (fabrication) spectrum. NDT methodologies suitable for this industry are 
also quite distinct. We have been developing dynamic non-destructive, non-contacting 
quantitative inspection methods (photocarrier radiometry (PCR) and lock-in 
carrierography (LIC)) for monitoring electronic and optoelectronic quality in substrates 
and devices at any and all stages of fabrication from substrate to final device. A major 

area of applications is photovoltaics and solar panels, including LIC imaging of multi-
crystalline Si, amorphous Si, and colloidal quantum dot (CQD) thin film solar cells. 
Keywords: Other Methods, Visual and Optical Testing (VT/OT), Ultrasonic Testing (UT), 
Infrared Testing (IRT), NDT-wide,  
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24 
Ultrasonic Evaluation of Microstructure in Three Grades of Heat Treated Steel 
J.Barry Wiskel*, Jacob Kennedy, Doug Ivey, Hani Henein 
University of Alberta, Edmonton, Canada 
*e-mail: bwiskel@ualberta.ca 

Ultrasonic testing (UT) is typically used for crack and/or flaw detection in many 
materials. In addition, the velocity of the ultrasonic waves can be used to assess the 

microstructure of the material. The work presented in this paper explores the effect of 
steel type/microstructure on ultrasonic wave velocity. A series of heat treatments –
ranging from water quenching to furnace cooling to obtain a variety of microstructures 
(i.e. martensite, bainite and ferrite + pearlite) - were applied to three grades of steel; 
L80, 4130 and 5160. For each heat treatment, the longitudinal (L80) and shear velocity 
were measured. Optical microscopy and hardness were used to determine the phase(s) 

present in the steels. In addition, wave velocities through the thickness of the as-
received L80 steel strip were also measured. X-ray diffraction analysis of the as-received 
L80 samples was conducted to assess the magnitude of preferred orientation (texture) in 
the steel strip. For both the heat treated and as-received steels, the measured velocities 
were compared to theoretical velocities values calculated using either an isotropic or 
anisotropic methodology. For the heat treated steels, the shear velocity was observed to 
decrease appreciably with both a change in microstructure (ferrite to martensite) and 

with increasing steel hardness. The theoretical values of both longitudinal and shear 
velocity for martensite compared favourably with the measured values 
Keywords: Ultrasonic Testing (UT), velocity, heat treated, microstructure, anisotropy, 
L80 
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25 
Infrared Testing of CFRP Components: Comparisons of Approaches using the 
Tanimoto Criterion 
Saeed Sojasi 1*, Fariba Khodayar 1, Fernando Lopez 1, Clemente Ibarra-Castanedo 1, 
Xavier Maldague 2, Vladimir P. Vavilov 3, Arseny O. Chulkov 3 
1 Université Laval, Quebec City, Canada 
2 University Laval, Quebec City, Canada 

3 Tomsk Polytechnic University, Tomsk, Russia 
*e-mail: saeed.sojasi.1@ulaval.ca 

In the last few years, composites have been used in various fields. Carbon fiber 
reinforced polymer (CFRP) is one of the composites that is widely used for a variety of 
purposes such as in the aerospace field, aircraft industry, medical field, automobile 
industry, military and many others. Non-destructive testing (NDT) with infrared 

thermography techniques have been broadly applied to defect detection in specimens. In 
the later, excitations sources from mechanical, convective, optical, or induction sources 
are typically employed. In this paper, the capabilities of different approaches such as 
conventional pulsed and Lock-in thermography, vibrothermography and LED illumination 
have been compared in order to detect artificial Teflon inserts between CFRP plies. For 
this purpose, Tanimoto criterion has been used on acquired images by different methods. 
A 3D finite element method (FEM) with COMSOL Multiphysics has been used in parallel to 

simulate and optimize the parameters of experiments.  
Keywords: Infrared Testing (IRT), NDT-wide, vibrothermography, non-destructive 
testing, carbon fiber composite, Lock-in thermography, pulsed thermography 
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Innovative Eddy Current Testing Solutions for Atypical Tube Inspection 
Applications 
Laura Obrutsky*, Brian Lepine, Jia Lei, Richard Lakhan 
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Canadian Nuclear Laboratories, Chalk River, Canada 
*e-mail: laura.obrutsky@cnl.ca 

Typically, most steam generator and heat exchanger tubing inspections are conducted 
with eddy current testing (ET) using bobbin probes, motorized rotating probes (Plus 
Point) and array probes (X-Probe), for detection and sizing tube-wall degradation modes 
such as fretting wear, pitting, cracking, etc. The CANDU Owners Group (COG) has 

funded an R&D program over the past 25 years to develop some of this technology. More 
recently, COG identified the need for innovative ET technology to address less common 
inspection applications. This paper presents two examples of ET probes designed to 
address two atypical inspection applications. The Axial Diameter and Magnetite (ADAM) 
probe was developed to quantify the thickness of inside diameter magnetite deposits 
found in CANDU steam generator tubing. The second example is an ET probe for 
tubesheet plug-weld inspections, developed in response to recent findings of leaking 

plugs. Typical inspections, based on dye penetrant testing, can only detect surface-
breaking flaws. The novel ET probe can detect surface-breaking and subsurface 
circumferential, radial and volumetric flaws as deep as 1 to 2 mm from the surface of the 
weld crowns. Keywords: eddy current, steam generator, tubesheet plug weld, ADAM 
probe, inside magnetite, tubesheet cracks, eddy current probes, X-probe.  
Keywords: Electromagnetic Testing (ET), NDT-wide, eddy current, steam generator, 

tubesheet plug weld, ADAM probe, inside magnetite, tubesheet cracks, eddy current 
probes, X-probe 
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Developments in Pulsed Eddy Current Technology for Inspection of Steam 
Generator Tube Support Structures 

Thomas W. Krause 1*, Jeremy Buck 1, Sarah G. Mokros 1, Jordan Morelli 2, P. Ross 
Underhill 1 
1 Royal Military College of Canada, Kingston, Canada 
2 Queen's University, Kingston, Canada 
*e-mail: Thomas.Krause@rmc.ca 

Nuclear steam generator (SG) support structure degradation and fouling can result in 

damage to SG tubes and loss of SG efficiency. Conventional eddy current technology is 
extensively used to detect tube defects at ferromagnetic supports, but has limited 
capabilities when 1) multiple degradation modes and fouling are present, or 2) for 
evaluation of support structure condition. Pulsed eddy current (PEC) technology has been 
developed for the inspection of support structure degradation from within SG tubes. The 
presentation will examine recent work demonstrating capability to simultaneously 
measure SG tube off-centering and increase in hole diameter, which simulates the 

presence of support structure corrosion. In addition, adaptation of the probe design for 
inspection of trefoil broach supports, demonstrates capability to detect far side ligament 
wall loss due to flow assisted corrosion, even in the presence of magnetite fouling. Finite 
element method (FEM) modeling of PEC probe response to wall loss and magnetite 
fouling in broach supports helps to elucidate measured transient electromagnetic 
processes. 

Keywords: Electromagnetic Testing (ET), Pulsed Eddy Current, Steam Generator, Baffle 
Plate, Broach Support, Sludge 
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Advances in pulse reflectometry for heat exchanger tube inspection 
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Jeffrey Siegel 1*, Yoav Harel 2, Marty Klatt 3 
1 AcousticEye, Santa Clara, USA 
2 AcousticEye, Tel Aviv, Israel 
3 AcousticEye, Mooresville, USA 
*e-mail: jeffrey.siegel@acousticeye.com 

Acoustic Pulse Reflectometry (APR) and Ultrasonic Pulse Reflectometry (UPR) have 
recently been introduced as a combined system for heat exchanger tube inspection. APR 

on its own is a mature technology, based on sonic pulses propagating in the air inside a 
tube. UPR, on the other hand, a variant of Guided Waves, is a newer technology for this 
application. UPR employs ultrasonic pulses propagating in the tube walls, which are much 
more complex in nature than acoustic waves in air. This presentation will focus on rapid 
developments in UPR, incorporating improvements in both sensor technology and signal 
processing. These improvements have brought a considerable increase in signal to noise 

ratio, rendering this technology more sensitive to small defects. Results of tests on a 
variety of artificial defects, as well as field tests on in-service heat exchangers will be 
presented. 
Keywords: personnel training and certification, reliability, Ultrasonic Testing (UT), 
Penetrant Testing (PT), Acoustic Emission (AE),  
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29 
Development of an High Temperature Ultrasonic Phased Array System for 
Inspection on Partially Completed Weldments 
Aziz Rehman 1, Dave Tompkins 2, Steve LaPointe 1*, Majid Ahmadloo 3, Charles Moore 2, 
Bob Simmons 2 
1 Metalogic Inspection Services (MIS), Edmonton, Canada 

2 Metalogic Inspection Services Inc., Edmonton, Canada 
3 TR-Tech, Edmonton, Canada 
*e-mail: slapointe@metalogicinspection.com 

Plant operators strive to maximize the availability of their assets and exploit the full 
potential of available resources. With continuous improvement in material’s engineering 
to overcome process related failures; the implementation for the same, sometimes 
require special precautions. Examples include P91 Steel for use in power generation  

stations and the requirements of pre- and post-welding heat treatment. Construction 
companies, in these cases, would like to know if any significant flaws are present when 
the welds are partially filled, in order to carry out any repairs relatively easily. To cater to 
this need, Metalogic Inspection Services (MIS) developed a high temperature ultrasonic 
phased array system to fit within the confines of the heating coils. The system has the 
ability to inspect partially filled weldments for weld root and weld hot pass integrity 

without requiring the reduction in heat input or removal of the heating coils, all together. 
This new development will allow the users to make an informed decision on the 
necessary repairs and maintenance or gain confidence that the remaining weld fill can be 
completed with the understanding that any possible expensive repairs are minimized. 
The study would aim to present the High Temperature Phased Array Ultrasonic inspection
results, and compare the same with physical measurements to confirm accuracies and 
limitation.  

Keywords: Ultrasonic Testing (UT), Phased Array UT, High Temperature, Partial Welds 
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The Evolving NDT Method of 3D Laser Scanning for Inspection 
David D Mackintosh 1*, Bryan Cornforth 2, Tom Taylor 2, Kerry Blevins 3, Samuel Langdon 
3 
1 Acuren, Edmonton, Canada 
2 Acuren, Calgary, Canada 
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3 Acuren, Cincinnati, USA 
*e-mail: dmackintosh@acuren.com 

Since the introduction of laser profilometry for assessing the inside diameter of tubes in 
the 1990s, the technology has evolved almost beyond recognition. The method of 
profilometry now involves portable 3D scanners, advanced software to deal with complex
mechanical shapes, and specialized software tools that assess damage according to 
industry codes. This paper gives an overview of 3D laser profilometry, or 3D laser 

scanning as it may now be called, and presents cases from various industries to illustrate
the range and type of applications. Damaged components that were assessed with short 
range laser scanning include pipelines (mechanical and metal loss damage), pressure 
vessels, sphere legs, wind turbine parts, and reactor inlets. Also discussed are industry 
codes, including the current ASNT requirements for qualification in laser profilometry, 
and their application to the 3D field. Finally a short description is given of long-range 

scanning and dimensional assessment of larger components such as tanks. 
Keywords: personnel training and certification, Visual and Optical Testing (VT/OT), laser, 
profilometry, 3D, scanning, corrosion, pipeline 
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Synergies between GWT, RFT and PAUT Inspection Techniques for Piping 

Defects in a CANDU Nuclear Environment 
Jason Coulas* 
Ontario Power Generation, Pickering, Canada 
*e-mail: jason.coulas@opg.com 

Direct Conventional Examination techniques are well established and have historically 
been the mainstay for piping inspection in the CANDU nuclear fleet. With the an ever-

aging piping fleet, there is a need to leverage multiple inspection techniques to increase 
the amount of piping that can be ‘screened’ for indications whilst advance defect sizing 
and characterization capability for the local direct examinations. In this paper, progress 
on the use of Guided Wave Ultrasonic Testing (GWT), In-line Remote Field Testing (RFT), 
and Phased Array Ultrasonic Testing (PAUT) for Piping will be discussed with examples, 
synergies between methods, Inspection Qualification, and applicability for the CANDU 
Nuclear environment.  

Keywords: personnel training and certification, Other Methods, Ultrasonic Testing (UT), 
NDT-wide, Guided, Remote, Phased, Array, Screening, GWT, RFT, PAUT 
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An Innovative Scanning Solution for Corrosion Mapping 

Patrick Tremblay 1*, Federico Zottig 1, Laurent Enenkel 2 
1 Zetec, Quebec City, Canada 
2 Zetec, Houston, USA 
*e-mail: PTremblay@zetec.com 

Corrosion and erosion mapping have traditionally been a challenge when trying to 
combine precise measurement, proper surface coverage and reproducibility over time. 
Automated UT solutions require big and cumbersome scanners whereas manually-driven 

solutions are often only capable to encode data on a single axis. Zetec introduces a novel 
way of tracking the position and orientation of a phased array UT probe and real-time 
plotting of thickness measurement inspection data based on the readings of two parallel 
encoding wheels. This patented method allows having a hand-held scanning device that 
can move freely on flat or cylindrical inspection surfaces. The intensive calculations for 
the real-time data treatment are implemented at the instrumentation level, which allows 

quick, accurate and repeatable corrosion mapping. This paper will present a solution, 
consisting of a newly developed scanner and innovative software tools, which offers 
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maximum agility for UT corrosion inspection. 
Keywords: NDT-wide, Phased array, corrosion, thickness,  
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33 
Comparison Corrosion Mapping Solutions using Phased Array and Conventional 
UT Techniques 
Philippe Rioux* 
Sonatest, Quebec City, Canada 

*e-mail: riouxp@sonatest.com 

There are many kinds of corrosion inspection solutions and choosing the right one may 
be complex. UT Corrosion mapping is a quantitative way to inspect the thickness of a 
material affected by corrosion. Oxidation or erosion reduces piece thickness and pulse-
echoes distance are directly reduced. While one beam of a mono channel UT device can 
report one thickness at a time, a multi-beam or Linear scan can produce an array of 
thicknesses. Both techniques are accurate but the inspection requirements may differ 

and so does the complexity of the setup. Today embedded software provides all the 
necessary tools to produce charts and spot mapping using a Mono channel UT setup. In 
addition to that, a PC software application can enhance the workflow by assisting the 
technician in producing the inspection scan plan, analyzing the data and comparing the 
information with previous results. For Phased Array techniques, embedded software 
typically does some corrosion inspection and mapping but with a much higher resolution 

and provides advanced analysis tools. The paper I am presenting will compare Corrosion 
Mapping solutions using mono and phased array transducers. In addition we will explore 
software solutions that improve inspection jobs. I will present advantages, benefits, 
results and limitations in corrosion inspection solutions. 
Keywords: Ultrasonic Testing (UT), PA, UT, mapping, corrosion, assistance tools, Phased 
Array 
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Improved Inspection of CRA-Clad Pipeline Girth Welds with the Use of 
Accessible Advanced Ultrasonic Phased-Array Technology 
Andre Lamarre*, François-Côme Beaupré, Sébastien Rigault 
Olympus Scientific Solutions Americas, Quebec City, Canada 

*e-mail: andre.lamarre@olympus-ossa.com 

CRA-clad pipelines are increasingly used for the transport of hot and corrosive materials, 
as cladding provides a higher resistance to degradation caused by corrosion. Because of 
the nature of the corrosion resistant alloys (CRA) used for clad pipes, the inspection of 
the resulting dissimilar girth weld during pipeline construction poses a particular 
challenge, to which the industry has been searching for a simple and reliable solution. 
Olympus has developed tools to increase the capacity for detection and sizing of flaws 

located at the root, in the volume, and on the surface of the dissimilar weld. These tools 
include dual matrix and dual linear array probes combined with off-the-shelf ultrasonic 
phased array instruments and software, all packaged in a friendly and accessible manner. 
This paper presents how accessible advanced ultrasonic phased array technology 
contributes to the improved integrity of CRA-clad pipelines.  
Keywords: Ultrasonic Testing (UT), CRA, clad, phased-array, pipeline, dissimilar weld 
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Code Compliant Ultrasonic Inspection with enhanced PoD on Stainless Steel 
Welds using Phased Arrays 
Aziz Rehman 2, David J Tompkins 1*, Steve LaPointe 1, Steve Whytock 3, Bill Lee 3, 
Charles Moore 4, Bob Simmons 4 
1 Metalogic Inspection Services (MIS), Edmonton, Canada 
2 Metalogic Inspection Services, Edmonton, Canada 
3 PCL Industrial Management Inc., Edmonton, Canada 

4 Metalogic Inspection Services Inc., Edmonton, Canada 
*e-mail: dtompkins@metalogicinspection.com 

The application of phased array ultrasonic testing to the inspection of welds in stainless 
steels differs from ultrasonic inspection of low alloy (carbon steel) welds, which requires 
special attention to significantly different metallurgical grain structure. The grains, in 
stainless steel welds are usually large and often appear in the form of columnar grains 

(dendrites) that result in anisotropic microstructure. This anisotropy of stainless steel 
welds amounts to some challenging physical and mechanical properties for ultrasonic 
weld inspection. This combination of coarse grain structure and anisotropy can 
significantly affect the ultrasonic wave propagation, sometimes even to the extent that 
ultrasonic waves are not able to penetrate the weld metal at all or with great difficulty. 
Beam distortion, attenuation, scattering, unexpected reflections and wave mode 
conversions on the fusion line and on columnar grains can occur. As a result, weld 

defects can remain undetected or false calls and unnecessary repairs can occur. The need 
for a safe inspection within high production environments has led into the development of 
techniques & procedures for enhancing probability of detection (PoD) in an ultrasonic 
phased array inspection of stainless steel welds. The greatest variable in this study is the 
welding process, where several welding samples are compared, limitations, requirements 
and criteria in different industry codes verified, and owner/user acceptance are 

corroborated with previous case histories. This study outlines the current project 
framework, case history and present results with regards to repair rates, welder 
development and management understanding. In addition, this work provides a glance at 
possible future applications, suggestions, techniques’ development and equipment & 
software improvements.  
Keywords: Ultrasonic Testing (UT), Phased Array Ultrasonics, Stainless Steel, Enhanced 
PoD, Inspection 
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Optimizing Pulsed Eddy Current Probes for Inspection of CP-140 Aurora Lap 
Joints 
Dennis Morgan Butt*, P. Ross Underhill, Thomas W. Krause 

Royal Military College of Canada, Kingston, Canada 
*e-mail: Dennis.Butt@rmc.ca 

Cyclic fatigue cracks may develop around steel fasteners in the aluminum wing skin lap 
joint of the CP-140 Aurora aircraft. Cracks of varying length can emanate in multiple 
directions in the underside of the top layer and in the second layer. Inspection from the 
top layer, without fastener removal, is desired to minimize downtime of the aircraft and 
risk of collateral damage. Pulsed eddy current (PEC) technique has demonstrated the 

ability to detect second layer cracks. PEC takes advantage of a probe design, which 
utilizes the ferrous fastener as a flux conduit, allowing for deeper penetration of flux into 
the lap joint and generation of induced eddy currents in the inner conducting regions. 
Differentially connected pick-up coils sense eddy current response changes due to the 
presence of a crack. The differential signal response is analyzed using a Principal 
Components Analysis (PCA). The PCA scores are then analyzed using a cluster analysis to 

test for the presence of cracks. The overall design of the PEC system, including physical 
probe characteristics, data acquisition system parameters and signal post-processing can 
each have a notable impact on crack detection rates. This presentation will detail the 
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experimental and analytical processes employed in the optimization of PEC system 
components for inspection of CP-140 Aurora Lap Joints. 
Keywords: Electromagnetic Testing (ET), Pulsed Eddy Current, Second Layer Crack, 
Aircraft 
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Personnel Qualification and Certification - The Monster we Have Created! 
John Zirnhelt* 

Ponteca Inc., Mississauga, Canada 
*e-mail: john.zirnhelt@googlemail.com 

NDT certification programmes date back to the middle of the last century. In the last 
sixty-five years, we have discussed, fine-tuned, documented and implemented, but we 
have done little to either improve the system or keep the certification system in step with 
the technological development of the methods used. The body of knowledge which 
underlies most certification plans has itself been changed very little, however it was not 

handed down to us engraved onto stone tablets. What can we do for the next fifty years?
Keywords: personnel training and certification, NDT-wide, certification, development 
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38 
The Perfect Storm, Part II 

Hennie F Prinsloo* 
IPEIA, North Vancouver, Canada 
*e-mail: hennie@vasbyt.ca 

In the next decade the demographic shift in the Canadian labour force will result in a 
skills shortage of crisis proportions. The number of potential workers to replace those 
retiring indicate a potential shortfall in the order of 750,000. This paper will describe the 
crisis, discuss a few examples and propose a three-pronged approach to mitigate the 

coming "perfect Storm". 
Keywords: personnel training and certification, apprenticeship, skills, training, shortage, 
Labour 
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The NDTs of NDT 
Fulvio Mini* 
UberSpec Inc., St. Janvier, Canada 
*e-mail: fulvio.mini@uberspec.com 

The world of NDT is very exciting and rewarding, but it also faces many challenges. It 
doesn't matter who you talk to or what industry you may be working in - the challenges 
we are currently facing are the same. This presentation will look into some of these 

challenges as well as provide some insight, and hopefully plant some seeds that will help 
bring the NDT community a step closer to solving some of these challenges. 
Keywords: personnel training and certification, NDT-wide, training, mentoring 
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IIW Phased Array Calibration Block 
Eric Sjerve* 
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IRISNDT Corp., Edmonton, Canada 
*e-mail: esjerve@irisndt.com 

The IIW is an active organization in the area of weld based topics. Within a structure of 
16 independent commissions and other working groups, the IIW gathers together people 
from the perspectives of fabrication, maintenance and inspection to discuss and forward 
the state of the art in welding. Within this framework, Commission V is dedicated to 
quality assurance of welded products and has four sub-commissions: VA on radiographic 

weld inspection; VC ultrasonic weld inspection; VE on electric, magnetic and optical 
inspection; and VF on NDT reliability including simulation. Commission V is probably best 
known around the world for design of the IIW calibration block used for ultrasonic 
inspection. This paper describes a project started within VC to design a calibration block 
specifically for phased array inspection. This calibration block is now being voted on at 
ISO, which should result in an international standard describing the blocks manufacture. 

This paper will describe the IIW project to design this block, along with the suggested 
usage of the block. 
Keywords: NDT-wide, Ultrasonic testing, UT, phased array, PAUT, calibration block 
 
11:30 
41 
The Economics of Mentoring II 

Tim Poudrier* 
TAAL NDE, Gibbons, Canada 
*e-mail: timpoudrier@gmail.com 

This is a follow-up presentation to the Economics of Mentoring. The presentation will 
demonstrate the viability of utilizing a mentoring program within NDT and the positive 
results garnered. 

Keywords: personnel training and certification, NDT-wide, mentoring, training,  
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42 
Introduction into CIRSA  
Alexander Matthew Sargent* 
Canadian Industrial Radiography Safety Association (CIRSA), Sherwood Park, Canada 
*e-mail: msargent@atechndt.com 

The Association exists primarily to: Promote the exchange of information on health, 

safety, environment, and related topics between Industrial Radiography Companies, 
CIRSA members and allied industries. Promote uniform approaches to safety and issues 
in Industrial Radiography and allied industries. Provide representation to government 
bodies for the Industrial Radiography industry and to conduct itself in agreement with the 
Association’s Mission Statement. CIRSA Advantage Join CIRSA and take advantage of the 
benefits and resources designed to guide you and help you advance on the Journey to 
Radiation Safety Excellence. CIRSA provides a network system to its members whereby 

professional assistance may be requested by an individual, organization, or on a personal 
basis. Members needing assistance may contact CIRSA with a specific request and 
CIRSA, through its membership and other professional resources, will try to link the 
requestor with a person, organization or resource which may be of assistance. CIRSA 
provides all members with a membership certificate for display on their office wall. 
Bulletins containing information and articles that will assist you in radiation safety 

program. Gain a deeper understanding of your company’s radiation safety performance 
Learn how to identify and close program gaps and build the safety capabilities you need 
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Find better ways to manage your improvement and measure your progress Bring 
strength through numbers when dealing with regulatory issues Social networking 
opportunities that help establish online safety-related communities and discussions The 
CIRSA website is a comprehensive resource for every CIRSA member, which includes a 
special CIRSA Members Area specially tailored to CIRSA members’ needs, including 
downloads of forms, past bulletins, articles and an assortment of presentations. Many 
additional features are in the works In addition, you will be able to interface with other 

safety-conscious people from other companies that can give you new ideas for improving 
radiation safety.  
Keywords: Radiographic Testing (RT), CIRSA, Radiation Safety, CNSC, Advocacy, 
Member Resources 
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43 
NDT Personnel Certification Update - NRCan National NDT Certification Body 
Pui Kei Yuen* 
Natural Resources Canada NDT Certification Body, Hamilton, Canada 
*e-mail: PuiKei.Yuen@NRCan-RNCan.gc.ca 

The presentation will provide program updates from the NRCan National NDT Certification 
Body - * To inform attendees how the CAN/CGSB-48.9712-2014 / (ISO 9712:2012, IDT) 

standard for Qualification and Certification of NDT personnel is being implemented in 
Canada by the Natural Resources Canada NDT Certification Body (NRCan NDT CB). * To 
provide information about the work of the NRCan NDT CB Scheme and Technical 
committees. * to provide information about new programs in development.  
Keywords: personnel training and certification, NDT-wide, training, certification, 
examination, CGSB, personnel  
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