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Microstructure of primary Si particles in the TP-1 type solidification samples characterized by optical microscope: 110 L_s‘“s L_s—.‘lﬁ_),)\ Lﬁugﬁjﬁ

ppm P inoculated Al-22Si-18.8Cu alloys. Different phases are marked in the images
1] Xu, Yijiang & Deng, Yun & Casari, Daniele & Mathiesen, Ragnvald & Liu, Xiangfa & Li, Yanjun. (2020). Revealing the

nucleation kinetics of primary Si particles in hypereutectic Al-Si alloys under the influence of P inoculation. Joumal of
Materials Science. 55. 10.1007/s10853-020-05095-3.
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The microstructure of long crack tip: Shear bands and
secondary cracks between o+ grain boundaries.
U A )

2] ZW., X i . n i- . . i n f building direction on the fati rack I /S~~
propagation behavior of Ti6Al4V alloy produced by selective laser melting. Materials Science and Lﬁd LS = J‘J.i\ °
Engineering: A. 767. 138409. 10.1016/j.msea.2019.138409.

3D-visualization of CT volume rendering technique shows the diffuse extent of opacities.
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300x246 pixels; RGB; 288K 300x246 pixels; RGE, 288K

MMMMWMMM

I 00 ] I 0
0 Intensity (unweighted) 255 0 Intensity (unweighted) 255
M: 406196 N: 406198
Mean: 216.063 Mean: 201.163
StdDev: 52.338 Mode: 255 (152589) StdDev: 72.682 Mode: 255 (152589)
Walue: 111 Count: 2092

Copy | Log | Live | ReB | Copy | Log | Live | ReB |
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=Sum (B:B)

Area SoArea SUM total

2 1 31.559 100 163.427 5099.383 0.032048 3.204839— F2*100
3 2 12 846 100
4 3 10 99.61
] 4 11.657 100
3 29.765 98.559
7 5} 36.1 99.946
8 7 5.438 100
g a8 11.6327 100

9 1.93 98.99

10 3.84 100

12 11 8.655 99.775
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v Area ¥ Mean grayvalue L o .:

[ Standard deviation [~ Modal gray value
V¥ Min & max grayvalue [ Centroid

[~ Center of mass [¥ Perimeter LQC._\:L}‘}.:\AS Ju.ﬁu GMJ‘)-] /

[~ Bounding rectangle ¥ Fitellipse

v ig] i [V Ferets diameter
[~ Integrated density [~ Median

[~ Skewness [~ Kurtosis

[V Area fraction [~ Stack position

[ Limitto threshold [ Display label

[ Invert¥ coordinates [ Scientific notation ] Summary - O x
[~ Addto overlay [~ MNaM empty cells File Edit Font
Redirectto: IF P Analyze Particles > el
R |3— Capture11jpg 2507 793235 316.408 16.138 255 67.448 22563 12743
Size (pixe*2). |EASINITI
—IOK —lcam:EI - Circularity:  |0.00-1.00
Show: IDutIines vl
v Display results [~ Exclude on edges
¥ Clear results [ Include holes
¥ Summarize [ Overlay —
[~ Addto Manager [ Composite ROls ‘| I )
DK | Cancel | Help |
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Scale was used to spatially calibrate the image.
Mean Gray Value - Average gray value within the selection. This is the sum of the gray values o

Area - Area of selection in square pixels. Area is in calibrated units, such as square millimlers, if Anazj‘ze>Set

selection divided by the number of pixels. Reported in calibrated units (e.g., optical density) if Analyze>Calibrate v

used to calibrate the image. For RGB images, the mean is calulated by converting each pixel to grayscale using the
formula gray=0.299red+0.587green+0.114blue or the formula gray=(red+green+blue)/3 if "Unweighted RGB to
Grayscale Conversion" is checked in Edit>Options>Conversions.

Standard Deviation - Standard deviation of the gray values used to generate the mean gray value.

Modal Gray Value - Most frequently occurring gray value within the selection. Corresponds to the highest peak in the
histogram.

Min & Max Gray Level - Minimum and maximum gray values within the selection.

Centroid - The center point of the selection. This is the average of the x and y coordinates of all of the pixels in the
image or selection. Uses the X and Y Results table headings.

Center of Mass - This is the brightness-weighted average of the x and y coordinates all pixels in the image or selection.
Uses the XM and YM headings. These coordinates are the first order spatial moments.

Perimeter - The length of the outside boundary of the selection.

Bounding Rectangle - The smallest rectangle enclosing the selection. Uses the headings BX, BY, Width and Height,
where BX and BY are the coordinates of the upper left corner of the rectangle.

Fit Ellipse - Fit an ellipse to the selection. Uses the headings Major, Minor and Angle. Major and Minor are the primary
and seconday axis of the best fitting ellipse. Angle (0-180 degrees) is the angle between the primary axis and a line
parallel to the x-axis of the image. The coordinates of the center of the ellipse are displayed as X and Y if Centroid is
checked. Note that Image] cannot calculate the major and minor axis lengths if Pixel Aspect Ratio in the Set
Scale dialog is not 1.0.

There are several ways to view the ellipse. The Edit>Selection>Fit Ellipse command replaces an area selection with the
best fit ellipse. The DrawEllipse macro draws (destructively) the best fit ellipse and the major and minor axis. Select
"Ellipses" from the Show: drop down menu in the particle analyzer and it will draw the ellipse for each particle in a
separate window.

Shape Descriptors (previously Circularity) - Calculate and display the following shape descriptors

Feret's Diameter - The longest distance between any two points along the selection boundary, also known as maximum
caliper. Uses the Feret heading. FeretAngle (0-180 degrees) is the angle between the Feret's diameter and a line parallel
to the x-axis of the image. MinFeret is the minimum caliper diameter. The starting coordinates of the Feret's diameter
(FeretX and FeretY) are also displayed. The DrawFeretDiameter macro draws the Feret's diameter of the current
selection.

© @imagejfiji

Integrated Densjgy - Cglculates and displays two values: "IntDen" (the product of Area and Mean Gray Value) and "RawIntDen"

the sum of the vh1u@gg of the pixels in the image or selection). "RawIntDen" is only available in ImageJ 1.44c or later. "IntDen"
d" are the same for uncalibrated image. The Dot Blot Analysis example demonstrates how to use this
tigghigenalyze a dot blot assay.

Median “8The median value of the pixels in the image or selection.

Skewness - The third order moment about the mean. The documentation for the Moment Calculator plugin explains how to
interpret spatial moments.

Kurtosis - The fourth order moment about the mean.

Area Fraction - The percentage of pixels in the image or selection that have been highlighted in red

using Image>Adjust>Threshold. For non-thresholded images, the percentage of non-zero pixels.

Stack Position - The current position (channel, slice and frame) in the stack or hyperstack. Uses the headings "Ch", "Slice" and
"Frame".

Limit to Threshold - If checked, only thresholded pixels are included in measurement calculations.

Use Image>Adjust>Threshold to set the threshold limits.

Display Label - If checked, the image name and slice number (for stacks) are recoded in the first column of the results table.
Invert Y Coordinates - If checked, the XY origin is assumed to be the lower left corner of the image window instead of the upper
left corner.

Redirect To - The image selected from this popup menu will be used as the target for statistical calculations done by

the Measure and Analyze Particles commands. The Redirect To feature allows you to outline a structure on one image and
measure the intensity of the corresponding region in another image. With ImageJ 1.35d or later this feature also works with
stacks. Note that it is the thresholding of the target image that is used when Limit to Threshold is enabled.

Decimal Places - This is the number of digits to the right of the decimal point in real numbers displayed in the results table and
in histogram windows.

Set Measurements instruction Imagej.net
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[ Drawing of... — a X
609.48x609.48 nm (225x225); 8-bit; 49K

Threshold Watershed

© @imagejfiji


https://t.me/imagejfiji

© @imagejfiji

Excel Options

General

Formulas

Data

Proofing

Save

Language
Accessibility
Advanced
Customize Ribbon

Quick Access Toolbar

Trust Center

IS4

D View and manage microsoft Offic’ Aaa-ins.

Add-ins

Name ~
Active Application Add-ins
|_Ar1 alysis ToolPak

Inactive Application Add-ins
Analysis ToolPak - VBA

Date (XML)

EndNate (Cwyw Citation Recognizer)
Euro Currency Tools

Inquire

Microsoft Actions Pane 3
Microsoft Data Streamer for Bucel
Microsoft Power Map for Excel
Microsoft Power Pivot for Bxcel
Solver Add-in

Add-in: Analysis ToolPak
Publisher: Microsoft Office

Program Files\Microsoft Office\root\Offi

C:\Program Files\Microsoft Office\root\Offi
Program Files\Commaon Files\Microsoft
Program Files\Comman Files\ResearchS
Program Files\Microsoft Office\root\Offi
Program Files (x86)\Microsoft Office\Offi

C:\Program Files\Micrasoft Office\root\ Offi
C:\Program Files\Microsoft Office\root\Offi
C:\Program Files\Micrasoft Office\root\ Offi
C:\Program Files\Microsoft Office\root\Offi

Compatibilit: No compatibility information available
Location: C:\Program Files\Microsoft Office\root\Office 16\ Librany\Analysis\AMALYS32.XLL

Description: Provides data analysis tools for statistical and engineering analysis

Manage: | Excel Add-ins

Type

Excel Add-in

Excel Add-in

Action

Action

Excel Add-in

COM Add-in

XML Expansion Pack
COM Add-in

COM Add-in

COM Add-in

Excel Add-in
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D2 ~ | i fx | _=SQRT(4*B2/PI())

o yla Gialie = 7'[7'2 2r=D B
1 Area YArea D min max
D 2 D2 D2 2 1 3155.175 lﬂﬂl 53.382121 55.27217 75.11922
S=1 (—) =S5 =1 | = S =m1— 3 2 4431.921 100 75.11922
2 2 4 4 3 3155.175 100 63.38212
5 4 3404.654 100 65.84026
48 48 & 5 3015.761 100 61.96601
4S =nD? — —=D%? — |— =D 7 6 3199.201 100 63.8228
T T g 7 2810.307 100 59.81801
g 8 2663.555 100 58.23524
0 9 3705.497 100 68.68759

. - —— -
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ol tkﬁ Lg\.h 4\.1\.3)).0 Jaxs U...\i_ﬂ:\.q

I=

- 145.99 14599 1052 1m = 10.52 « 103
~15+19+15+13+13+14+16+16+ 15+ 14+ 13+ 10+ 11+ 13 +13+12 13875 - HM = e mm
16
bl
GAf4l6.643856 « logl) — 3.288 [ in mm

G = (—6.643856 * log(10.52 + 1073)) — 3.288 = 9.85 — G ~ 10
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Note |—Determine the ASTM Grain Size, G, using the following
equations:

Note 2—The second and third equations are for single phase grain
structures.

Note 3—To convert micrometres to millimetres, divide by 1000.

Note 4—A calculated G value of — 1 corresponds to ASTM G = 00.

Equation Units
G =(3.321928 log,o N, ) — 2.954 N, in mm—2
G = (6.643856 log,, N, ) — 3.288 N, in mm™!
G = (6.643856 log,, P, ) — 3.288 P, in mm1
G = (-6.643856 l0g, ¢) — 3.288 ¢ in mm
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. >t Calia (g vV

Area Average (um) mm Na * G
4326.353 992.4356154 0.000992 1007.622 7.026955
680.648
3026.079
1661.524
1935.312
307.745
157.005
473.898
764.476

[ 1 10 2353.951
12 11 1097.157
LES 12 76.56
14 13 454977
15 14 1057.687
16 15 515.007
17 16 705.709

= R = R L I

Q @imagejfiji D38l 5 i) el



https://t.me/imagejfiji

4312 o Hlail e dsulaa

. - 3
Ay E112-13 > Gl gy v
TABLE 4 Grain Size Relationships Computed for Uniform, Randomly Oriented, Equiaxed Grains
Grain Size No. N4 Grains/Unit Area A Average Grain Area d Average Diameter ¢ Mean Intercept N,

G No./in.2 at 100X  No./mm? at 1X mm?2 pm?2 mm pm mm pum No./mm
00 0.25 3.88 0.2581 258064 0.5080 508.0 0.4525 4525 221

0 0.50 7.75 0.1290 129032 0.3592 359.2 0.3200 320.0 3.12
0.5 0.71 10.96 0.0912 91239 0.3021 302.1 0.2691 269.1 372
1.0 1.00 15.50 0.0645 64516 0.2540 254.0 0.2263 226.3 4.42
1.5 1.41 21.92 0.0456 45620 0.2136 213.6 0.1903 190.3 5.26
2.0 2.00 31.00 0.0323 32058 0.1796 179.6 0.1600 160.0 6.25
25 2.83 43.84 0.0228 22810 0.1510 151.0 0.1345 134.5 7.43
3.0 4.00 62.00 0.0161 16129 0.1270 127.0 0.1131 11341 8.84
3.5 5.66 87.68 0.0114 11405 0.1068 106.8 0.0951 95.1 10.51
4.0 8.00 124.00 0.00806 8065 0.0898 89.8 0.0800 80.0 12.50
45 11.31 175.36 0.00570 5703 0.0755 75.5 0.0673 67.3 14.87
5.0 16.00 248.00 0.00403 4032 0.0635 63.5 0.0566 56.6 17.68
5.5 22,63 350.73 0.00285 2851 0.0534 53.4 0.0476 47.6 21.02
6.0 32.00 496.00 0.00202 2016 0.0449 44.9 0.0400 40.0 25.00
6.5 45.25 701.45 0.00143 1426 0.0378 a7.8 0.0336 33.6 29.73
7.0 64.00 992.00 0.00101 1008 0.0318 31.8 0.0283 28.3 35.36
7.5 90.51 1402.9 |* 0.00071 713 0.0267 26.7 0.0238 23.8 42.04
8.0 128.00 1984.0 0.00050 504 0.0225 225 0.0200 20.0 50.00
8.5 181.02 2805.8 0.00036 356 0.0189 18.9 0.0168 16.8 59.46
9.0 256.00 3968.0 0.00025 252 0.0159 15.9 0.0141 14.1 70.71
95 362.04 5611.6 0.00018 178 0.0133 13.3 0.0119 1.9 84.09
10.0 512.00 7936.0 0.00013 126 0.0112 11.2 0.0100 10.0 100.0
10.5 724.08 11223.2 0.000089 89.1 0.0094 9.4 0.0084 8.4 118.9
11.0 1024.00 15872.0 0.000063 63.0 0.0079 7.9 0.0071 741 141.4
1.5 1448.15 22446.4 0.000045 44.6 0.0067 6.7 0.0060 5.9 168.2
12.0 2048.00 31744.1 0.000032 31.5 0.0056 5.6 0.0050 5.0 200.0
125 2896.31 448929 0.000022 223 0.0047 a7 0.0042 42 237.8
13.0 4096.00 63488.1 0.000016 15.8 0.0040 4.0 0.0035 35 282.8
135 5792.62 89785.8 0.000011 11.1 0.0033 3.3 0.0030 3.0 336.4
14.0 8192.00 126976.3 0.000008 7.9 0.0028 2.8 0.0025 2.5 400.0
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