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Why go further than standard EBSD?



Summary
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1. FAQ about HR EBSD

2. Introduction to the theory

3. Some cases where a shift measurement error occurs

Åhighly deformed metals

Åwide field scan analysis

4. Improve absolute orientation accuracy

5. Experimental conditions

6. How to process HR EBSD data using CC4 software  

7. Example of application: In -situ measurements on mono and polycrystalline 

Tungsten sample under flexion load.
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FAQ about HR EBSD

-Why stress assessment at the local level is a vital topic in the field of industry ?

-What is the application range of HR EBSD compared to standard EBSD ?

-Why Kikuchi patterns, with the highest quality, are used for HR EBSD?

-How to optimize HR EBSD data collection ? Conditions, cautions and tips.

-Why good sample preparation is crucial forHR EBSD analysis in comparison with 

analysis based on orientations measurement ?

-How to process HR EBSD data ? What are the best practices for accurate results?
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Stress order II at mesoscopic scale
(from less than one square cm to few square mm).

The order II stress is not identical for each grain, either becauseof the

anisotropiesof the elasticandplasticbehaviorsof eachgrain,or becauseof the

differencesin thephysicalpropertiesof thephases.
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Stress order II at mesoscopic scale : a duplex steel

The order II stressoperatesat the level of the grain

interfacesor betweenthephases.

The order II stress depends on the size and

orientationof thegrains.
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Stress order III is at microscopic scale
(from less than one square mm to few square µm).

The  order III stress is the result of the mechanical loading in a single grain and the 

effects of metallurgical parameters, like precipitation of intragranular phase or slip 

plans activation by dislocations. The  order III stress is intragranular fluctuations.
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EBSD / HR EBSD ïthe applications range

HR-EBSD

Measurements in the elastic domain 

with an accuracy of 1.10-4 on strain.

Very low rotations sensitivity (0.006°).

But difficult to obtain reliable 

measurement if they are large local 

misorientation.

EBSD

No possible realistic strain measurements in the elastic domain.

Measurements of misorientations are limited to 0.1°, that corresponds to large 

noise floor of GND measurement. From C to D on the curve, the patterns quality 

is too low for good indexing and reliable misorientations measurements.
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EBSD / HR EBSD ïThe main difference : 
the size of the saved patterns

EBSD fast camera, bin 8*8, pattern size 2500 pixels, 8 bits.

HR EBSD on a standard camera, pattern size 1M piexls, 12 bits.

HR4M, dedicatedcamera to HR EBSD, pattern size 4M pixels, 16 bits.


