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INTERNATIONAL STANDARD ISO 13067:2011(E)

Microbeam analysis — Electron backscatter diffraction — 
Measurement of average grain size
IMPORTANT — The electronic file of this document contains colours which are considered to be 
useful for the correct understanding of the document. Users should therefore consider printing this 
document using a colour printer.

1 Scope

2 Normative references

Microbeam analysis — Scanning electron microscopy — Guidelines for calibrating image 
magnification

General requirements for the competence of testing and calibration laboratories

Guidance for the use of repeatability, reproducibility and trueness estimates in measurement 
uncertainty estimation

Microbeam analysis — Electron probe microanalysis (EPMA) — Vocabulary

Microbeam analysis — Guidelines for orientation measurement using electron backscatter 
diffraction

3 Terms and definitions

3.1 Terminology associated with EBSD measurement of grain size

3.1.1
step size
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3.1.2
pixel
picture element

3.1.3
orientation

3.1.4
indexed

3.1.5
indexing reliability

3.1.6
orientation map
crystal orientation map

3.1.7
pattern quality

3.1.8
pattern quality map

3.1.9
pseudosymmetry

 

ISO 13067:2011(E)
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 c/a

3.1.10
misorientation

3.1.11
disorientation

3.1.12
forescatter imaging

3.1.13
electron-channelling contrast imaging
ECCI

3.1.14
barrel distortion

3.1.15
pincushion distortion

3.2 Terminology associated with grains and grain boundaries determined via EBSD

3.2.1
grain boundary

3.2.2
grain

3.2.3
sub-grain boundary

ISO 13067:2011(E)
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3.2.4
sub-grain

3.2.5
special boundary

3.2.6
twin boundary

3.2.7
recrystallized grains

3.2.8
phase

3.3 Terminology associated within grain size measurement

3.3.1
line intercept

3.3.2
equivalent circle diameter
D

D = A π

A

G

G = − D −

D

ISO 13067:2011(E)
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3.3.3
Feret diameter

3.3.4
grain shape

3.3.5
grain shape orientation

3.4 Terminology associated with data correction and uncertainty of EBSD maps

3.4.1
misindexing

3.4.2
non-indexing

3.4.3
data cleaning

4 Acquiring a map by EBSD for grain size measurement

4.1 Hardware requirements

ISO 13067:2011(E)
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4.2 Software requirements

4.2.1 

4.2.2 

4.2.3 

4.2.4 

5 Acquiring the map for grain sizing by EBSD

5.1 Specimen preparation

5.2 Defining specimen axes

5.3 Stage positioning and calibration

∼

5.4 Linear calibration

ISO 13067:2011(E)
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5.5 Preliminary examination

5.6 Choice of step size

5.6.1

5.6.2

5.6.3

5.7 Determination of the level of angular accuracy needed

ISO 13067:2011(E)
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a) b)

c) d)

e) f)

Figure 1 — An area of an Ni superalloy mapped by EBSD under different conditions

ISO 13067:2011(E)
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>
± ±

5.8 Choice of areas to be mapped and map size

 

5.9 Considerations when examining plastically deformed materials

>

ISO 13067:2011(E)
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6 Analytical procedure

6.1 Definition of boundaries

6.1.1 Grain boundary angles

6.1.2 Handling incomplete boundaries

6.1.3 Dealing with special boundaries

.

±

ISO 13067:2011(E)
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6.2 Post-acquisition treatment of raw data

6.3 Data-cleaning steps

6.3.1

6.3.2 x
x

6.3.3  

6.3.4

>

>
×

6.3.5

ISO 13067:2011(E)
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6.3.6

6.3.7

Key

Figure 2 — Cumulative grain size distributions resulting from different data-cleaning methods

ISO 13067:2011(E)
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Table 1 — Mean values for grain size, i.e. circle equivalent diameter, from the graphs shown in 
Figure 2 to illustrate the differences in measured average grain size depending on the data-cleaning 

method chosen

Data-cleaning method Size Number Size Number Size Number

<

Key

Figure 3 — Cumulative grain size distributions resulting from different map step sizes and 
single-pixel removal during data cleaning

ISO 13067:2011(E)
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Key

Figure 4 — Cumulative grain size distributions resulting from different map step sizes and removal 
of grains with two or fewer neighbours during data cleaning

6.4 Measurement of grain size

6.5 Representation of data

ISO 13067:2011(E)
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7 Measurement uncertainty

±

8 Reporting of analysis results

8.1 

8.2 

8.3 

8.4 

ISO 13067:2011(E)
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Annex A 

 
Grain size measurement

D

Quantitative Microscopy

= A

Ā

A D= π

D A A= = = ×
π

ISO 13067:2011(E)
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