
EDAX NEWS

EDAX is excited to announce the addition of APEX™ 
EBSD to our APEX™ software platform.  APEX™ 
EDS has been successfully introduced into the 
microanalysis community. With the inclusion of 
Electron Backscatter Diffraction (EBSD), the APEX™ 
platform now allows users to characterize both the 
compositional and structural characteristics of their 
samples. APEX™ EBSD provides users the ability to 
collect and index EBSD patterns and to collect EBSD 
maps. Simultaneous EDS-EBSD collection is also 
possible. 
 
One key to unlocking the powerful analytical capability 
of the APEX™ EBSD software is the Graphical User 
Interface (GUI).  The APEX™ EBSD GUI follows the 
success of the APEX™ EDS interface, where a visual 
Ribbon Bar at the top of the screen gives users quick 
access to the most commonly used functions. 
Contextual settings for different sections of the Ribbon 
are easily available. Tabs are used to organize available 
functions for specific tasks. Both icons and text are used 
to identify what each button in the interface does. The 
workflow encourages the user to step through the 
functions without locking users into a specific sequence 
and limiting their freedom of operation. The general 

workflow between EBSD and EDS techniques is also 
similar, which allows EBSD users with APEX™ EDS 
experience an easier transition.  This approach reduces 
the learning curve and helps users to become productive 
quickly and efficiently.   
 
The layout of the application is also configurable. This 
provides some significant benefits to the user. The 
amount of information displayed to the user can be 
changed based on the application and experience level 
of each user. The display configuration can be easily 
changed from the Layout controls on the Ribbon Bar. 
Different layouts are available for each tab. For 
example, when indexing a well-known nickel sample, 
the Basic layout, which shows the pattern indexing, 
might be used. However, if a multi-phase samples with 
unknown phases is analyzed, the EDS layout, which 
allows for collection and display of the EDS spectrum 
during EBSD pattern collection, might be used. This 
approach would assist in identifying and loading the 
correct phases.   
 
The View windows (or just Views) available in each 
layout are also configurable. Examples of Views are 
Pattern View; which displays the captured EBSD 
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pattern, Image View; which displays the sample image collected using 
the SEM imaging detectors, the integrated Forward Scatter Detector, or 
the PRIAS™ imaging module, and the Spectrum View; which displays 
the captured EDS spectra. Users can adjust the size and position of each 
View. They can also layer multiple Views, with each View accessible 
via tabs. Views can be docked to the layout or can be floating relative 
to the workspace. Views can also be moved to multiple monitors, if 
available. Once customized, these layouts can then be saved and reused. 
This functionality allows users to see the information they want and 
how they want it. The color scheme of the user interface can also be 
adjusted. This can be done per user preference, to reduce eye fatigue 
using dark mode, or to match the user interface appearance to that of 
the SEM interface (Figure 1). 
 
Of course, the look and feel of the software is important, but since it is 
scientific software the analytical capability must be accurate and 
reliable. The EBSD indexing capability is driven by EDAX’s Triplet 
Indexing engine. Triplet Indexing is our time-tested and proven 
approach to determine the crystallographic orientation and phase from 
an EBSD pattern. Any indexing approach will work if the diffraction 
bands in the EBSD pattern are detected correctly. The advantage of 
Triplet Indexing is that it still works well without perfect band detection. 
The indexing is performed by taking sets of three bands, or triplets, and 

determining the orientation for each triplet. When a band is    
mis-detected, the triplets associated with this band will not be correct. 
However, the other triplets associated with the correctly detected bands 
will still identify the correct orientation solution. This approach also 
helps deconvolute overlapping EBSD patterns, which can occur in    
fine-grained samples. The software also has a robust Hough Transform 
to detect the bands from a range of materials and sample quality. This 
translates to improved indexing performance, even on difficult samples. 
Triplet indexing also provides a Confidence Index, which is a measure 
of the reliability of the automated indexing routine. This helps evaluate 
the performance of the system on a given EBSD pattern or from an 
EBSD scan. 
 
In addition to making collecting data easier, APEX™ EBSD has new 
reporting capabilities based on the Template functionality within OIM 
Analysis™. OIM Analysis™ is the benchmark for investigating and 
understanding the microstructure of materials, and Templates are one 
of the many tools within OIM Analysis™ that help set this benchmark. 
Templates allow users to define an analysis recipe and specify which 
maps, charts, and plots should 
be used. Traditionally, these 
Templates have been available 
within OIM Analysis™ for 
direct use, for use from the 
Quick-Gen toolbar, or via       
the Batch Processing tool.   
With APEX™ EBSD, these 
Templates can now be used to 
generate reports as well. For a 
given Template, the layout of 
the report is first defined, 
where the size and position of 
the selected maps/charts/plots 
and corresponding legends are set. Once available, the Report Template 
can then be applied to any scan collected with APEX™ EBSD, and a 
corresponding Microsoft® Word file generated. This can be used for 
both single scans, as well as multiple scans using Batch Scan. This 
approach makes both the advanced analytical capability of OIM 
Analysis™ more accessible, as well as makes quality reporting easy for 
all users. 
 
In summary, APEX™ EBSD enhances the overall capability of the 
APEX™ platform and allows users to fully characterize their samples 
using both EDS and EBSD. APEX™ EBSD is an easy-to-use 
application combining a flexible and responsive GUI with a powerful 
Triplet Indexing analytical engine to provide accurate results efficiently.   
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Figure 2. Mapping at 4,500 indexed points per second in APEX™ EBSD.

Figure 3. Auto reporting in APEX™ EBSD.

Figure 1. Dark (left), grey (middle), and light (right) mode options in APEX™ EBSD.
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Background Analysis and Modeling

The background or continuum radiation is often overlooked or even 
ignored in Energy Dispersive Spectroscopy (EDS) analysis, mostly 
because it is assumed that it contains no relevant information.        
However, by a more or less detailed analysis of the background signal, 
significant information can be extracted and the background itself can 
be a very beneficial troubleshooting tool. 
 
The emitted background is generated by electrons changing velocity 
as they move through the sample. The most easily accessible piece of 
information hidden in the background is the Duane-Hunt limit [1].    
Basically, the energy of the incoming electron determines the highest 
energy X-ray that can be emitted, meaning that the tail of the          
background tells us what the landing energy of the incoming electron 
was. Figure 1 shows the change in landing energy depending on the 
charge build-up on a quartz sample. Under high vacuum conditions, 
the electrons have about 3.5 keV of landing energy, at 2 Pa about 5 
keV and at 30 Pa there is no charge build-up resulting in a landing     
energy of 15 keV, corresponding to the acceleration voltage of 15 kV. 
So, if there’s any question about whether a sample is charging or not, 
it is a good idea to look at the high energy background to see where it 
tails off. 
 
To extract more information, it is often necessary to model the       
background. With the release of APEX™ 1.5, it is now possible to    

select between two different 
background methods, namely 
Statistical Non-linear Iterative 
Peak clipping (SNIP) [2]      
and Bremsstrahlung [3]. SNIP        
is basically a mathematical        
filtering/fitting approach to    
estimate the background signal 
while Bremsstrahlung is based 
on a full physical model of the 
sample and setup to calculate 
the background. An example of 
the two background methods 
can be seen in Figure 2. 
 

The main advantages of the SNIP approach are that it does not require 
any user input, gives consistent results and will give a good visual fit 
regardless of geometry and sample surface. This means that it works 
very well for qualitative analysis of non-ideal samples such as fracture 
surfaces and particles, the downside is that any ‘red-flags’ will be     
hidden since SNIP is a filtering approach. 
 
 
 

Bremsstrahlung on the other hand takes the entire geometry and      
composition of the sample into account in order to calculate the       
theoretical background. This means that if a “bad” fit is seen with 
bremsstrahlung, it is a good indication that the assumptions of the 
model are not met and since the assumptions are similar to that of the 
quantification model, it means that quantification results will most 
likely be incorrect. The input parameters to the Bremsstrahlung model 
include the sample composition and sample geometry and one of the 
often-seen issues is an over/under-estimate of the background in the 
low energy region. Figure 3 shows an example of this, where the low 
energy signal in increased due to tilting the sample towards the       
detector, which leads to an underestimate of the background since it 
was calculated for a flat sample.  

If the stage is flat but an underestimate of the background is seen using 
a Bremsstrahlung model, this indicates that the sample is not flat but 
tilted towards the detector. On the other hand, if the background is 
overestimated it indicates that the sample is tilted away from the        
detector or shadowed. Note that the sample self-absorption also      
influences the background calculation, so it is important to identify all           
elements present before looking at background deviations. 

Figure 1. Quartz spectra at 15 kV showing  
variations in landing energy depending on    
vacuum conditions high vacuum (red), 2 Pa 
(blue), 30 Pa (black).

Figure 2. Example of SNIP method (left) and Bremsstrahlung model (right) on the same 
spectrum.

Figure 3. Spectra from an ITO sample where the left spectrum was collected with the 
stage flat while the stage was tilted towards the detector in the right spectrum. The  
background model was calculated for a flat sample in both spectra.

Bibliography 
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Electron Backscatter Diffraction (EBSD) samples come in all shapes 
and sizes. Often features that need to be analyzed cannot fit in one 
field of view or have feature sizes on different length scales. The         
bimodal (or more) nature of some samples can necessitate over        
sampling in areas with large grains, and depending on step size, under 
sampling in other areas. With the over sampling, the collection time 
for the dataset can rapidly increase (i.e. by a factor of four every time 
step size is halved). 
 
With the recent advances in CMOS-based camera technology,         
high-speed, high-quality EBSD data are now easier to collect, but the 
step size issue can still persist. One way to get around this issue is to 
use ComboScan for large area mapping as a surveying tool to find 
areas of interest for subsampling of the whole sample. This subsample 
can then be analyzed using the Batch Scan List. 

In this example, data was collected on a Friction Stir Welded (FSW)            
Aluminum sample (Figure 1). The area to analyze was surveyed from 
a 7.1 mm x 2.1 mm ComboScan, collected from a 14 x 5 array              
of analysis fields using APEX™ EBSD, with a step size of 1.5 micron, 
for a total of ≈7.1 million data points. Overall collection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

time was ≈45 minutes, with the system running at approximately 2,600 
indexed points per second. 
 
Using the large map, two areas of interest were noted to collect further 
data from the undeformed base metal area and the smaller grained 
weld nugget. This data will be used to compare grain size     
measurements. These smaller maps were set up using the Batch mode 
in APEX™ EBSD allowing the data to be collected sequentially     
without user input (Figure 2.). 
 
Data for the undeformed base metal area was collected at the same 
camera settings, but the step size was lowered to 0.9 μm, greatly      
lowering the collection time to around five minutes. The total area   
covered 1.1 million pixels of a 1,000 μm x 800 μm area. Grain size 
data shows an average grain size for this area of around 1,300 μm2 
(Figure 3). 
 

Surveying a Friction Stir Weld Using ComboScan for Large 
Area Mapping with the High-speed Velocity™ Camera

Figure 1. This orientation map (IPF map relative to the surface normal direction) of a 
Friction Stir Welded sample shows the base metal has a much coarser grain size than 
the weld area itself. The boundary between the two areas shows heavy deformation. 
This map can now act as a guide to look at either the heavily deformed areas or to focus 
on changes in grain size from base areas to weld nugget areas. Full field of view is 
7,500 μm x 2,100 μm when the 70 map fields are combined.    

Figure 2. A Batch Scan list can be used to do multiple discontinuous maps on a sample 
or multiple samples. Full control over magnification, stage position, and step size is 
available.

Figure 3. The base metal area shows an average grain size of around 1,300 μm2. The grains also show a slightly          
elongated grain texture.
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The survey scan shows that weld the nugget area has a much finer 
grain size than the base area. In order to correctly collect the data in 
this area, a much finer step size (0.1 μm) is required to accurately 
measure the grain size. This 0.1 μm step size would not be feasible for 
such a large area, like the initial Comboscan. The jump from 1.5 to 
0.1 μm would increase collection time by a factor of 256, turning that 
one hour collection time into over 10 days.  
 
With the above in mind, the final area for the weld seam was 140 by 
110 μm, for a total of 1.6 million pixels. This dataset was collected in 
around 11 minutes. Grain size data show an average grain size for this 
area of 18 μm2 (Figure 4). 
 
This can also be seen in grain shape data, with the grains showing a 
difference by two orders of magnitude in grain size. The aspect ratios 
of the base metal versus weld nugget, show that both the grain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

size and grain shape have been changed by the FSW process     
(Figure 5). 
 
While samples with extreme bimodal grain distributions can cause 
problems, both technically and with time, it is now possible to quickly 
and effortlessly collect the data one needs to solve problems on       
multiple scales by combining the power of Comboscans and Batch 
Scans.

Figure 4. The weld nugget area (140 by 110 μm) has a much finer grain structure. The grains are more uniform in shape 
compared to the elongated nature of the base area.

Figure 5. The Grain Shape Aspect ratio can be used to show differences in grain shapes, with a ratio of 1 being perfect 
circles. The base metal area (left) shows that a shift to lower values, while the weld nugget area (right) shows a shift to 
more circular grains.
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2019 Worldwide Events

2019 Worldwide Training
To help our present and potential customers obtain the most from their equipment and to increase their expertise in EDS microanalysis, WDS 
microanalysis, EBSD/OIM™, and Micro-XRF systems, we organize a number of Operator Courses at the EDAX facilities in North America, 
Europe, Japan, and China.

Visit edax.com for the latest news and up-to-date product information.

Please visit http://www.edax.com/support/training-schools for a complete list and additional information on our training courses.

October 14-18 December 1-6 
Midwestern Association of Forensice Scientists (MAFS) Portland, OR Materials Research Society (MRS) Fall Meeting Boston, MA 
November 10-14  
Int’l Symposium for Testing and Failure Analysis (ISTFA) Portland, OR  
November 14-15  
Northeastern Association of Forensic Scientists (NEAFS) Lancaster, PA  
November 18-20  
Eastern Analytical Symposium & Exposition (EAS) Plainsboro Twp., NJ

Please visit http://www.edax.com/news-events/conferences-tradeshows for a complete list of our conferences and tradeshows.

*Presented in English 
#Presented in German 
&Presented in English/German

EUROPE JAPAN

EDS Microanalysis
December 3-5 Shanghai (ACES)

TEAM™ EBSD OIM Academy
December 10-12 Shanghai (ACES)

APEX™ EDS

November 20-21 Mahwah, NJ 

EDS Microanalysis (TEAM™ EDS)

October 21-22 Draper, UT

EBSD OIM Academy

October 23-25 Draper, UT

TEAM™ Pegasus (EDS & EBSD)
October 21-25 Draper, UT

NORTH AMERICA
EDS Microanalysis (APEX™ EDS)

November 11-13 
November 18-20 

Weiterstadt# 
Weiterstadt*

EDS Microanalysis (TEAM™ EDS)

October 8-11 
October 21-23

Weiterstadt# 
Weiterstadt&

EBSD OIM Academy

October 23-25 Weiterstadt&

TEAM™ Pegasus (EDS & EBSD)

October 21-25 Weiterstadt&

APEX™ EDS

October 10 
November 14

Tokyo 
Osaka

OIM School

October 24-25  
(Advance) 
November (Basic)

Osaka 
 
Tokyo 

CHINA

http://www.edax.com
http://www.edax.com/support/training-schools
https://www.edax.com/news-events/conferences-tradeshows
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EMPLOYEE SPOTLIGHT

Rahkem Ellis 
 
Rahkem joined EDAX as a Field Service Engineer in September 

2018. He is responsible for providing customer service, installations, 

service support, maintenance, and familiarization training to EDAX 

customers in the Southeast United States. 
 

Prior to EDAX, Rahkem was enlisted in the U.S. Navy from 2009-

18. During that time, he served as an Electronic Technician. In that 

role, Rahkem coordinated maintenance and troubleshooting and 

provided technical support to communication systems, radar, 

auxiliary systems, and computer networks. 
 

In 2017, Rahkem received his degree in Applied Science and 

Instrumentation from Excelsior College in Albany, NY. He attended 

Tidewater Community College from 2016-17 and spent two years in 

military school as an Electronic Technician from 2009-11. 
 

Rahkem and his wife, Nedra live in Fayetteville, GA. The couple 

recently got the news that they are expecting their first child. In his 

spare time, Rahkem helps run his family’s business, volunteers at the 

local elementary school, and participates in programs designed to 

benefit veterans. 

 

Debbie Siples 
 

Debbie joined EDAX as a Field Service Engineer in October 2015. 

Based in Colorado, she covers the Rocky Mountain area, including 

New Mexico, Colorado, and Kansas. Debbie also helps in other 

regions as needed. She is responsible for installations, field repair, 

and annual maintenance of EDAX systems at customer sites. 
 

Prior to EDAX, Debbie was a Technical Advisor/Geologist at 

Weatherford Laboratories in Houston, TX from 2012-15. She worked 

at PML Exploration Services in Pennsylvania from 2011-12. As a 

Regional Operations Supervisor, Debbie split her time between 

Pittsburgh, PA and Towanda, PA. In 2008, Debbie earned a Bachelor 

of Science in Geology and a Bachelor of Arts in Psychology from 

SUNY Buffalo. 
 

Debbie and her husband, Justin reside in Fairplay, CO. In her spare 

time, Debbie tries to spend as much time as possible outside. She 

enjoys hiking and camping in the summer and snowboarding, skiing, 

snowshoeing in the winter. Debbie also likes working with stained 

glass and finding creative ways to reuse things. One of her recent 

projects involves making tumblers, rock glasses, and candles out of 

old wine and champagne bottles. Debbie and Justin love spending 

time with their friends, family, and ever-growing collection of furry 

friends.

(left to right): Requan Jones, Niea Blocker, Rahkem Ellis, and Nedra Ellis. (left to right): Justin and Debbie Siples.

EDAX Inc. 
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Mahwah, NJ 07430 
Phone (201) 529-4880 
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CUSTOMER NEWS

The National Facility of OIM & Texture is part of the Department of 
Metallurgical Engineering & Materials Science at IIT Bombay. The 
facility was created in 2002-03 with support from India’s Department 
of Science & Technology (DST), Defence Research and Development 
Organisation (DRDO), and Department of Atomic Energy (DAE). 
With continued cooperation with different agencies, the National       
Facility of OIM & Texture houses two X-ray diffraction and three 
Scanning Electron Microscopes (SEMs) with Electron Backscatter 
Diffraction (EBSD) systems, which operate 24 hours per day, seven 
days per week. Two of the SEMs are equipped with EDAX Pegasus 
Analysis Systems (EDS-EBSD) and the FEG Dual Beam SEM          
includes an EDAX Trident Analysis System (EDS-EBSD-WDS). 
 
“We have been using EDAX systems since the inception of the         
National Facility of OIM & Texture,” stated Research Scholar, Aditya 
Prakash. “We have been working with EDAX and view them almost 
as a partner.” 
 
Users come from across the country, as well as other countries, to use 
the facility. The lab has three important purposes: service, sponsored 
research, and collaboration. IIT Bombay is a teaching institute, with a 
very strong research program. The National Facility of OIM & Texture 
further emphasizes this philosophy by providing services to academic 
institutions, research laboratories, and industries across India. The      
facility offers measurement and analysis of crystallographic texture, 
microtexture, and residual stress. The lab also performs research, 
which is sponsored by various agencies, on different materials. 
 
The National Facility of OIM & Texture offers PhD programs and 
sponsored projects. The sponsoring agencies provide the facility with 
a defined problem and the lab’s scientists then try to suggest a possible 
solution. Some examples of current student research topics include 
(sponsoring agency/company in parenthesis):  

1. Hot Working of Cold-Rolled Grain-Oriented Steel (CRGO) – A  
Microstructural Perspective (Tata Steel) 

2. Relating Microtexture and Corrosion in Duplex Stainless Steel 
(Sandvik) 

3. Hot Working of Zirconium (Board of Research in Nuclear Sciences 
(BRNS)) 

4. Oxidation in Steel (Center of Excellence for Steel Technology 
(CoEST)) 

5. Aqueous Corrosion in Steel (CoEST) 
6. Deformation and Oxidation of Niobium (Indian Space Research  

Organisation (ISRO)) 
7. Delayed Weld Cracking in Maraging Steel (ISRO) 
8. Residual Stresses during Hot Working of Steel (Tata Steel and JSW 

Steel) 
9. Hot Cracking in D9 (Indira Gandhi Centre for Atomic Research 

(IGCAR)) 
10. Bulb Bar Rolling in Naval Steel (DRDO) 
11. Internal Friction and Microstructure (independent research program) 
12. Anisotropy in Aluminum-Lithium (ISRO) – external PhD project 
13. Cast Iron (John Deere) – external phD project 

 
For more information about the National Facility of OIM &     
Texture and a list of published articles, please visit: 
http://www.met.iitb.ac.in/~texture/index.html. 

National Facility of Orientation Imaging Microscopy (OIM) & Texture, 
Indian Institute of Technology (IIT), Bombay, India

Figure 1. National Facility of OIM & Texture Facility research group and a few col-
laborators.

a) b)

c) d)

Figure 2. a) Super duplex stainless steel (Sandvik™ SAF-2906™) deformed 50     
percent at 1673K. b) High resolution dual phase IPF map of Zr-2.5 Nb with Beta    
indexed. High resolution c) Phase and d) IPF maps of Iron Oxide (Oxidized at 973K).

http://www.met.iitb.ac.in/~texture/index.html

