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EMLab overview
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Offline EBSD overview

Pattern file size: 120x120x166x133 bytes

Pattern file size: 3.88GB

SEM EBSD setting:

20keV, 70° titling 

25mm WD

F300mm aperture

Probe current ～100nA

Trapezoidal distortion 

at low SEM magnification
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Application on Silicon Carbide phases

Phase distributions of 4H (green) and 6H (blue) IPF map of 4H- and 6H- 6H-polytype phases.

The pre-sintered powder was produced using the Acheson process and 

further sintered at temperature of 2110°C by Gobain Ceramic Materials AS, 

which should  typically consisted with the 4H- and 6H-SiC polytype phases. 

Question for further improving ceramic production: any other possible SiC polytype? 
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Offline EBSD Extraction

The overview of NORDIF EBSD Extraction Software

Trace level 3C-SiC phases are identified and mostly located at

the boundaries among phases and pores, which resulted those

EBSD patterns mis-indexed as 3C-SiC phase.
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Applications in Steel
Crystallographic contrasts give a good overview, but not as quantitatively
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Sigma phase identification and characterization
Tetragonal sigma phase potentially causes the duplex steel (g- FCC 

austenite and a-BCC ferrite phases) to become brittle.
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Sigma phase indexing refinement

IPF maps of the sigma phase before and after Hough optimized refinement

Before After

Binned pattern size 120 Binned pattern size 120

Theta step size 1 Theta step size 1

Rho fraction 85 % Rho fraction 89 %

Min/max peak count 3/7 Min/max peak count 3/14

Min peak magnitude 5 Min peak magnitude 1

Min peak distance 15 Min peak distance 10

Peak symmetry 0.5 Peak symmetry 0.7

After identifying the sigma 

phase by EDS, the extracted 

fine sigma area (EBSD 

patterns) was carried out 

indexing refinement with 

optimization of EBSD Hough 

parameters.
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Stitching of large areas EBSD maps

Representative EBSD indexed 

results from the standard grid 

sample on the [001] Si single 

crystal wafer within one subarea.

Large area offline EBSD scans 

were carried out at the SEM 50X

Ref., Laue scanner: Acta Materialia Volume 69, May 2014, Pages 1-8

Statistically significant crystal preferred orientations (textures) 

require several hundred or thousands of individual grain 

measurements.

http://www.sciencedirect.com/science/journal/13596454
http://www.sciencedirect.com/science/journal/13596454/69/supp/C
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Online EBSD data collecting

y

x

After defining the starting and ending points (x,y), the 

MultiMap will save the focusing conditions from 3 points. As 

further setup the overlapping percentage among the

subareas, EBSD data collecting then begins …

Before scanning each subarea, Objective lens magnetic field is reset 

(active Hysteresis) and then retrieve the saved corresponding focusing.
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Offline EBSD indexing and stitching

Batch stitchings were carried out by 

TSL/OIM 7.3 automatically with the 

corresponding overlap percentage.
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Importance of corrected trapezoidal distortion 

Corrected beamscan

voltages to get the 

“perfect” square and 

proper calibration of 

Y and X scales using 

NORDIF3 software

Stitching of low 

magnification Al 

IPF EBSD maps
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Concluding Remarks

• Offline EBSD is a powerful tool to automatically and 

quantitatively characterize the orientation of grains and 

phases of ceramic materials for further improving 

ceramic production.

• Minor phase refinements by offline EBSD give a better 

understanding for different material systems.

• A large area EBSD map provides statistically significant 

crystal texture information, which can be performed by 

combining offline EBSD with the accurate stage control.
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