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For EBSD, data collection is just the first step. After the 
data is collected, the work begins when you open up 
OIM Analysis™ and get out the information you need 
to understand your sample, whether  this it something 
simple like phase percentages or something more 
complex, such as predicting deformation. Knowing that 
the data analysis is such an important part of 
EBSD work, we continually work on major 
updates to our already industry-leading OIM 
Analysis™ software package.  
 
While our last major update of OIM 
Analysis™ to version 8.0 focused on 
bringing in the full indexing engine to the 
codebase, OIM Analysis™ 8.1 focuses on 
the core product: more functions and better 
visualization of your data. The current count 
of new features/tweaks sits at 48 bullet points 
and continues to grow by the day.  
 
 

Visualization Tools 
One of the biggest toolsets we have added is the 
visualization tools for looking at both bulk and point 
based Young’s Modulus models (Figure 1) given either 
a user-defined strain state or one of our included strain 
states. 
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OIM Analysis™ 8.1 is Coming!

Figure 1. While visualizing point-based Young’s modulus can be useful, OIM Analysis™ 
8.1 can go one step further and allow you to use your EBSD data to approximate your 
polycrystalline average stiffness tensor (Voight-Reuss-Hill Average).

Happy Holidays from 
all of us at EDAX



With this data, you can better understand how seismic waves propagate 
through your rock sample or the fracture behavior of bone. 
 
Additional visualization tools have also been added to visualize Slip 
Systems in both Taylor and Schmid Factor maps. This function uses a 
Shift-middle mouse button click to bring up the visualizer and the 
correlating information for that data point. 
 
OIM Data Miner 
Have you ever misplaced a dataset? Have you ever been unable to track 
it down with the generic name you saved it as? OIM Data Miner used 
to be a tool that scanned your hard drive and gave you a list of all your 
datasets and some basic metadata. Now, the function has been vastly 
expanded to include thumbnails of some basic maps (IPF, Phase, IQ) 
and patterns, while showing you additional information like step sizes 
and phases present (Figure 2). Combining the OIM Data Miner with our 
templates, you can quickly repeat the same steps of analysis to multiple 
datasets quickly and reliably. Together, these tools allow you to quickly 
find datasets that are similar and start comparing them. 

Correlative Microscopy 
We all have access to other tools and instruments in our labs. It could 
be something simple like an optical light microscope or a high-end 
Secondary Ion Mass Spectrometer. We have now also expanded our 
Correlative Microscopy Tool set inside OIM Analysis™ v8. With v8.1 
you can more easily match up the datasets you are using (Figure 3), 
make basic changes to the contrast and brightness, and use other 
functions that are built into our image processing toolset.  

These Correlative Microscopy values are now fully integrated across 
our entire workflow, including partitioning, maps, and charts. This 
allows you to compare old results with new, quickly notice spatial 
correlations between different properties collected from different 
techniques, and even use data collected later to see if expected outcomes 
occurred from your experiments. 
 
With all these added features, the power of OIM Analysis™ continues 
to grow, giving both new and experienced users more tools to 
understand their samples and solve their problems. The power to 
combine techniques and their data easily together, opens the door to 
answering questions that have never been asked before or allows you 
to go back to your older data and obtain new information to learn about 
the properties of your samples in new and exciting ways.
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Figure 2. The basic information shown via the OIM Data Miner been expanded to      
include thumbnails so that you can quickly see what the data looks like.

Figure 3. The expanded Correlative Microscopy toolset allows users to import multiple 
datasets at once, while changing the image brightness and contrast more easily. 
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Reduced Sampling for Texture Calculations

In our recent webinar, Texture Analysis via EBSD, Dr. Stuart Wright 
emphasized the need for sampling enough orientations for statistical 
reliability in characterizing a texture. What may not be clear is that the 
key is the number of grain orientations, as opposed to the number of 
orientations measured. Often, scientists will want to characterize not 
only the texture of the material but also the grain size or other            
microstructural characteristics. To capture the texture accurately,       
scientists will want to measure approximately 10,000 grains [1] and 
about 500 pixels per average grain in order to capture the grain size 
well [2]. This results in a scan with approximately five million          
datapoints. This is actually a pretty reasonable scan on modern systems 
but it can be a bit cumbersome to deal with in terms of calculating    
the texture. OIM Analysis™ has some tools to make the texture        
calculations more efficient on large datasets.  
 
There are several options for reducing the number of orientations        
considered in calculating the texture. In an example like that cited 
above, it is very likely that users will want to calculate the grain size. 
Thus, the option to use the area weighted average grain orientations is 
useful (Figure 1). With this option, the average orientation for each 
grain is determined and then the texture calculation is performed using 
these average orientations instead of each orientation measurement in 
the dataset. Thus, instead of calculating the texture using all five      
million points, only the average orientations for the 10,000 grains are 
needed. On most desktop PCs, 10,000 points require about five        
seconds, whereas 2.2 million points take two minutes and that is     
with the multithreading for texture calculations implemented in OIM 
Analysis™ v8. 

How good is this approximation? Figure 2 shows the results for a small 
study on a sample with a moderate (110) fiber texture. Clearly the 
match between the textures calculated using all of the points as       
opposed to those based on the average grain orientations is excellent.  
 
 
 
 
 
 
 
 
 
 
 
 
References 
[1]   SI Wright, MM  Nowell & JF Bingert (2007) “A comparison 
       of textures measured using X-ray and electron backscatter  
       diffraction”. Metallurgical and Materials Transactions A, 38, 
       1845-1855 
[2]   SI Wright (2010) “A Parametric Study of Electron  
       Backscatter Diffraction based Grain Size Measurements”. 
       Practical Metallography, 47, 16-33. 

Figure 1. The Texture option in OIM Analysis™ where you can set GSHE parameters.

Figure 2. The results for a small study on a 
sample with moderate (110) fiber texture.

All Points Average Grain 
Orientations

https://www.edax.com/news-events/webinars/webinar-landing-pages/texture-analysis-via-ebsd
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The surface properties of some steel alloys can be adjusted through 
the introduction of specific elements via diffusion. Nitriding is one 
such process, where nitrogen in used to create a surface layer of higher 
hardness to improve strength and wear resistance. While this technique 
has been used since the early 20th century, its application is growing 
in popularity due to the lower temperature heat treatment requirements 
compared to alternative methods. This results in a lower risk of         
distortion and the resulting associated issues. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 shows a Backscatter Electron (BSE) image taken from the 
nitrided surface of a steel sample. The image contrasts primarily show 
atomic number or density contrast. The brightest region at the top     
corresponds to the nickel plating used to help with the mechanical    
polishing and the bright region towards the bottom corresponds to the 
steel microstructure. The darker region between these previous        
contrasts corresponds to the nitride layer and the back regions           
correspond to precipitates and also porosity near the sample’s edge. 
 
A simultaneously collected EDS and EBSD map was collected from 
the sample over a 112 μm x 140 μm area using a hexagonal sampling 
grid with a 125 nm step size. Simultaneous EDS-EBSD data can be 
collected with any combination of EDAX’s Velocity™, Hikari, and 
DigiView EBSD detectors and Octane Elite EDS detectors. A            
primary advantage of collecting this data simultaneously is the           
direct correlation of the two signals on the same collection grid. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

During the collection of the EBSD patterns, regions of interest (ROIs) 
are defined within the imaged phosphor screen, and the intensity     
variations within these ROIs are used to generate maps showing       
different contrasts resulting from the changes in electron diffraction 
and scattering signals from the sample onto the phosphor screen. This 
imaging approach is called PRIAS™. Figures 2a-c show the images 
resulting from the top, middle, and bottom ROIs. The contrast of the 
top ROI resembles the contrast of the BSE image from Figure 1. The 
center ROI shows orientation contrast within the microstructure, while 
the bottom ROI shows stronger topographical contrasts with weaker 
grain contrast. The availability of all these images helps provide a  
comprehensive visual overview of the microstructure. 
 
Four primary phases were identified within the mapping area. Ferrite 
was selected for the steel structure. Note it can be difficult to reliably 
differentiate cubic ferrite from slightly tetragonal martensite or      
tempered martensite using EBSD, which is why ferrite was selected. 
Two different iron-nitrogen phases were detected, a cubic γ’ Fe4N and 
a hexagonal ε Fe3N. A fourth MnS phase was added that matched the 
primary intermetallic inclusions present. The phase map collected with 
these structures is shown in Figure 3. The yellow Fe3N is reliably     
distinguished from the other cubic phases, but there is some ambiguity 
between the ferrite and MnS phases.    

 
 
 

Characterizing the Microstructure of a Nitrided Steel with 
Combined EDS-EBSD Analysis

Figure 1. BSE image of nitrided surface layer of steel sample.

Figure 2. PRIAS™ images from the a) top, b) middle, and c) bottom ROIs showing different microstructural contrasts within the  
analysis region.

a) b) c)

Figure 3. Phase map before ChI-Scan™.
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This is due to the fact they both have a cubic crystal structure with 
similar diffracting planes. As such, the EBSD patterns are similar and 
difficult to differentiate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

In cases like this, the simultaneously collected EDS data can be used 
to improve differentiation, using ChI-Scan™. With this technique, the 
local composition determined by EDS is used to select the appropriate 
crystallographic structure for EBSD pattern indexing. An RGB EDS 
color map is shown in Figure 4, where iron is colored blue, nitrogen 
is colored red, and manganese is colored green. This map shows that 
it is easy to identify the position of the MnS phases within the steel 
matrix. Using this approach greatly improves phase differentiation  
performance, as shown in the phase map in Figure 5 after ChI-Scan™ 
is applied.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

At this stage, the microstructure is now characterized and can be        
analyzed. The phase map in Figure 5 shows that the outer layer closest 
to the surface is primarily Fe4N, while the Fe3N phase is located closer 
to the ferritic steel interface. The phase map also shows veins of        
intermixed Fe-N phases penetrating deeper into the ferritic steel       
matrix. Examination of the EBSD Image Quality and IPF Orientation 
Map (relative to the surface normal direction) in Figure 6 shows that 
the veins of Fe-N phases are extending through the boundaries      
between prior austenite grain boundaries. This suggests that these prior 
austenite boundaries are faster diffusion pathways for the nitrogen      
introduced during the processing. 
 

The grain size of each constituent phase can also be calculated,       
and the spatial distribution of the sizes can be shown within the       
microstructure. In this example, there is a bimodal grain size     
distribution within the hexagonal Fe3N phase, with smaller grains near 
the surface layer and within the inter-packet grains, and larger grains 
closer to the cubic Fe4N interface. Analysis of grain shape is also   
available, with some regions of equiaxed grains combined with regions 
of more elongated grains near the steel interface. Information about 
the grain size and shape can help with understanding the growth       
kinetics of the nitride layer during processing. 
 
These results show that combined EDS-EBSD data can be used to 
characterize and understand the development of microstructure 
through the nitriding process. This information can then be used to 
configure the nitriding parameters for optimal surface case hardening 
properties and improved materials performance.

Figure 4. EDS RGB color map, showing iron (blue), nitrogen (red), and 
manganese (green) superimposed elemental maps.

Figure 5. Phase map after ChI-Scan™ is applied.

Figure 6. The EBSD Image Quality and IPF Orientation Map (relative to the surface 
normal direction) shows that the veins of Fe-N phases are extending through the 
boundaries between prior austenite grain boundaries.

Cubic phases

Hexagonal Fe3N
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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.

February 13-15 April 1-3 
Australian Microbeam Analysis Society (AMAS) Victoria, Australia RMS EBSD 2019 London, UK 
February 18-23 April 30-May 1  
American Academy of Forensic Sciences (AAFS) Baltimore, MD Ceramics Expo Cleveland, OH 
March 10-14 May 6-7 
The Minerals, Metals & Materials Society (TMS) 2019 San Antonio, TX FIB SEM Meeting Washington, DC 
March 17-21 May 19-23 
Pittcon 2019 Philadelphia, PA European Microbeam Analysis Society (EMAS) 2019 Trondheim, Norway

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
March 5-7 
June 11-13 
September 3-5 
December 3-5

Shanghai (ACES) 
Shanghai (ACES) 
Shanghai (ACES) 
Shanghai (ACES)

TEAM™ EBSD OIM Academy
March 12-14 
June 18-20 
September 10-12 
December 10-12

Shanghai (ACES) 
Shanghai (ACES) 
Shanghai (ACES) 
Shanghai (ACES)

APEX™

November 20-21 Mahwah, NJ 

APEX™ and TEAM™ EDS

May 14-16 
September 10-12 

Mahwah, NJ 
Draper, UT 

EDS Microanalysis (TEAM™ EDS)

February 25-26 Draper, UT

EBSD OIM Academy

February 27- 
March 1 
June 18-20 
October 22-24

Draper, UT 
 
Mahwah, NJ 
Draper, UT

TEAM™ Pegasus (EDS & EBSD)
February 25- 
March 1

Draper, UT

NORTH AMERICA
APEX™

November 11-13 
November 18-20 

Weiterstadt# 
Weiterstadt*

EDS Microanalysis (TEAM™ EDS)

February 18-20 
March 18-20 
April 8-10 
June 24-26

Weiterstadt* 
Weiterstadt# 
Weiterstadt& 
Weiterstadt*

EBSD OIM Academy

February 20-22 
March 20-22 
June 26-28

Weiterstadt* 
Weiterstadt# 
Weiterstadt*

TEAM™ Neptune (EDS & WDS)

April 8-12 Weiterstadt&

TEAM™ Pegasus (EDS & EBSD)

February 18-22 
March 18-22 
June 24-28

Weiterstadt* 
Weiterstadt# 
Weiterstadt*

TEAM™ WDS

April 10-12 Weiterstadt&

OIM School

January (Advance) 
April (Entry) 
June (Basic) 
July (Entry) 
October (Advance) 
November (Basic)

Tokyo 
Tokyo 
Osaka 
Tokyo 
Osaka 
Tokyo 

CHINA

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

Shangshang Mu 
 
Shangshang joined EDAX on October 9, 2018 as an Applications 

Engineer. Working out of the Draper, UT office, he is responsible for 

providing technical expertise, conducting demos, teaching training 

course, and after sales support. Shangshang also performs testing and 

validation for the engineering department and provides support for 

the marketing team. 

 

Prior to EDAX, Shangshang was the Lab Manager at the 

Southeastern North Carolina Regional Microanalytical and Imaging 

Consortium in Fayetteville, NC from 2017-18. He was a Research 

and Teaching Assistant at Harvard University (2017), Boston 

University (2010-15), and The Chinese Academy of Sciences 

Chengdu Institute of Organic Chemistry (2007-08). 

 

In 2007, Shangshang graduated from Chengdu University of 

Technology with a Bachelor of Science in Materials Science and 

Engineering. He earned a Master of Science in Materials Science and 

Engineering from New Jersey Institute of Technology in 2010. 

Shangshang completed his PhD in Earth Sciences at Boston 

University in 2015. 

 

Shangshang and his wife, Nan Lu, met while earning their doctoral 

degrees at Boston University. Nan Lu is a former concertmaster of 

the Boston University Symphony Orchestra and will receive a Doctor 

of Musical Arts degree from the University in January 2019. The 

couple has a three-and-a-half-year-old daughter, Emma. In his spare 

time, Shangshang enjoys traveling, playing soccer and collecting 

diecast model cars.

Eric Rufe 
 

Eric joined EDAX on October 15, 2018 as the Northeast Sales 

Manager in the United States. He is responsible for sales in 

Connecticut, Delaware, Maine, Massachusetts, New Hampshire, 

New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. 

 

Prior to EDAX, Eric was the Mid-Atlantic Sales Manager at Bruker 

Nano Surfaces from 2016-18. He was previously a Sales 

Applications Manager at Bruker serving North America and Latin 

America from 2011-16. In both roles, Eric worked with Atomic Force 

Microscope (AFM), stylus and optical profilers, nanoindenters, and 

tribology tools. From 2006-08, he was the Northeast Sales Manager 

at Agilent Technologies. Eric served as AFM Applications Scientist 

and later as a Sales Manager for the Mid-Atlantic region during his 

time at Veeco Metrology (2000-06). 

 

Eric received a Bachelor of Science in Geosciences from Penn State 

University in 1994. In 1999, he earned a Master of Science in 

Geological Sciences from Virginia Polytechnic Institute and State 

University (Virginia Tech). 

 

Eric and his wife, Maria have been married for 20 years. They have 

a 12-year-old son named Eliot. Eric and Maria both have a 

background in geology and enjoy spending time outdoors. Eric often 

joins Eliot on Boy Scouts camping and hiking trips. He also likes 

cooking and traveling with the family. 

(left to right): Emma, Shangshang, and Nan Lu Mu. Eric Rufe.
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CUSTOMER NEWS

Dr. Hazel A. Barton is a Professor and the Director of the Integrated 
Bioscience Program at the University of Akron in Ohio. Her research, 
which is funded by the U.S. National Science Foundation (NSF), U.S. 
National Institute of Health, and the U.S. National Park Service,        
focuses on understanding microbial interactions and adaptation to  
starvation in cave environments. Dr. Barton also investigates the role 
that fungus Pseudogymnoascus destructans play in the White-nose 
Syndrome epidemic in bats. This research was funded by the U.S. Fish 
and Wildlife Service. 
 
“My research goals are to understand the physiological response to 
starvation on microorganisms, both at the community level (between 
physiologies, with the environment and the role of community          
evolution and adaption) and individual level (metabolic and genomic 
adaptation),” stated Dr. Barton. 
 
Dr. Barton is also an avid caver and has explored caves on six           
continents. Her research has been featured in many publications,        
including: Sports Illustrated, Forbes, National Geographic Explorer,  
Popular Mechanics, The Smithsonian, and many more. She has been 
featured on NPR and BBC radio, Animal Planet, the History Channel, 
National Geographic, the CBS Early Show, BBC TV and in the IMAX 
movie Journey into Amazing Caves. She is currently a Fellow of the 
National Speleological Society (NSS), a Kavli Fellow of the U.S.      
National Academy of Science, Chair of the Committee on the Status 
of Women in Microbiology for the American Society of Microbiology, 
and the Director of the National Cave and Karst Research Institute. 
Dr. Barton was a past-Director of the NSS and recipient of the NSF 
CAREER Award and the Alice C. Evans Award from the American 
Society of Microbiology. 
 
Dr. Barton and her team use EDAX equipment in their study of         
microbes. Microbes induce very definitive structural changes in       
minerals. However, the chemistry of these changes is hard to define. 
With the use of mapping capabilities in the EDAX software, the        
scientists can correlate the changing chemistry of the changing mineral 
structure. Thin section mapping provides information on how            
microbes transform mineral structure and chemistry over a long period 
of time (i.e. thousands of years). Measurements include biotic and    
abiotic activity and leaching material out of the rocks (i.e. phosphates, 
which they need to grow). 
 
Energy Dispersive Spectroscopy (EDS) is utilized for mapping thin 
sections of rock samples, allowing Dr. Barton’s team to identify     
transformations at the microbe-mineral matrix. EDS is necessary      
because finding accurate concentrations of elements with low           
molecular weight (i.e. oxygen, carbon, and trace phosphates) is crucial 
to the research. In general, these thin sections are created by polishing 

samples to ~30 μm thick, allowing the scientists to combine light      
microscopy with Scanning Electron Microscopy and EDS to look at 
how microbes are directly changing surface chemistry within their    
environments.  
 
For more information on the Integrated Bioscience Program at the  
University of Akron, please visit: https://www.uakron.edu/ib/. Further 
information about Dr. Barton and her team can be found at: 
http://www.cavescience.com/.  

Integrated Bioscience Program 
University of Akron, Akron, OH

EDAX Inc. 
91 McKee Drive 
Mahwah, NJ 07430 
Phone (201) 529-4880 
E-mail: 
info.edax@ametek.com 
www.edax.com 
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Figure 1. a) Popcorn (named for obvious resasons) was a poorly understood cave 
formation - it was unclear as to how these formed within caves. b) A thin section 
through a piece of popcorn revealed the presence of an organic layer of presumed mi-
crobial growth (in brown) with layers of calcite building up over time to form the for-
mation. c and d) EDAX mapping allowed Dr. Barton and her team to confirm that the 
growth of the microbial colony was leading to the dissolution of the host rock (the 
Ste. Genevieve limestone), with the accumulation of clays under the popcorn. The 
EDAX mapping also demonstrated the pure nature of the calcite within the 
speleothem, which is precipitated by microbes in response to the environmental stress 
of the released Ca2+ ions.

https://www.uakron.edu/ib/
http://www.cavescience.com/

