SW PRO MET

INSTRUCTION MANUAL

Model

PRO MET Software

Ver. 1.0 2024

S



1.

2,

3.
31
3.2

4.
41
4.2

5.
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

Warning
Safety Information
Installing the software
Install the software
Installing TWAIN source
Image Capture
Image preview
Calibration

Analysis modules

Phase/Vol Fraction
Grain Size

Nodularity

Graphite Flake
Porosity

Coating Thickness
Decarburisation Depth
Banding

Dendritic Arm Spacing

5.10 Micro Hardness

5.11

Inclusions

Table of contents

Page 2

oW



1. Warning

This microscope is a scientific precision instrument designed to last for many years with a minimum of maintenance. It
is built to high optical and mechanical standards and to withstand daily use. We remind you that this manual contains
important information on safety and maintenance, and that it must therefore be made accessible to the instrument users.
We decline any responsibility deriving from incorrect instrument use uses that does not comply with this manual.

2. Safety Information

& Avoiding Electrical Shock

Before plugging in the power supply, make sure that the supplying voltage of your region matches with the operation voltage
of the equipment and that the lamp switch is in off position. Users should observe all safety regulations of the region. The
equipment has acquired the CE safety label. However, users have full responsibility to use this equipment safely. Please
follow the guidelines below, and read this manual in its entirety to ensure safe operation of the unit.
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3. Installing the software
3.1 Install the software

1. Run the setup.exe file from the main folder.
2. You will be prompted to enter the destination folder. Select C:\Optika\PROMET.

Destination Folder >

Pleaze choose destination folder for wour program. T hiz iz the
directory where the program and itz zupport files are installed to.

Folder:
C:AOptika\PROMET]|

Browze.

Space
Required 150988 K. Free: 113043100 K

¢ Back Cancel

3. Click on Next. Installation will begin.
4. Atthe end system is ready to be launched.

3.2 Installing TWAIN source

1. Download the TWAIN setup file from the the path: https://www.optikamicroscopes.com/directshowandtwainconnection.
zip

2. Extract the folder.

3. The folder contains the following elements:

Direct Show_Twain w ) Cerca in Dir
P
& Mome Ultima maodifica Tipo
m OPTIKADshowSetup.exe 03/03/2024 1727 Applicazione
m OPTIKATwain5etup.exe 03/03/2024 17:.27 Applicazione

4. Double click on the item “OPTIKATwainSetup.exe”.
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5. In the following dialog click “Yes”. The following dialogue box appears:

a Installazione di OPTIKATwain 3.2.24744 -

Installazione di OPTIKATwain
3224744

IVAAL®

s

Questo programma installerd OPTIKATwain 3.2.24744 nel
computer,

Si raccomanda di chiudere tutte le altre applicazioni prima di
iniziare 'installazione. Questo permetterd al programma di
installazione di aggiornare i file di sistema senza dover
riavviare il computer.

Per proseguire, seleziona ‘Avant',

suoppoddy yiim safowy Supury

..N

e

Click on “Next”.

Accept the default installation folder and click on “Install”.

Once installed the “installation completed” message will appear.
Click on “Close”.

©CoN®

Minimum System Requirements:

CPU: 1.7 GHz

RAM: 4 GB

Hard Disk: 800GB

OS: Windows 10 (64 Bit)
USB: 3 x USB2.0, 1 x USB3.0
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4. Image Capture
4.1 Image preview

1. After opening the Software, click “File”, then click on “Select Scanner/Twain Camera”.

File Edit Image Process Measurements AnalysisMot
New Ctrl+N |
Open... Ctrl+0
Close
Close All

Save
Save As...

Save with Overlays

Select Scanner/Twain Camera

Scan new/Capture from Twain Camera
Select Image acquisition device

Run Motorized stage

Run Image Sequence

Exit

2. The “Select Source” dialog box containing the list of available cameras will appear.

Seleziona origine >

Origini:

Annulla |

3. Click on camera model you want to use (e.g., “OptikaCam 3.2”) and click “Select”.
4. Click “File”, then click on “Scan new/Capture from Twain Camera”. Live image will appear.

File Edit Image Process Measurements AnalysisMoc
Mew Ctrl+M |
Open.. Ctrl+0
Cloze

Close All

Save
Save As...

Save with Overlays

Select Scanner/Twain Camera

Scan new;Capture from Twain Camera
Select Image acquisition device
Run Matorized stage

Run Image Sequence

Exit
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T TWAIN - o x

Camera -

Camera: c-p3(UsB2.0) ~|
Live: 2048 * 1536 B
Acquisisc: 2048 = 1536 -]

Zoom: 6% v

Acqisisd

Esposizione =

[V Esposizione Automatica

Bersagio 63
Tempo di 6.647ms
Guadagno: o
li
opani...__| Predefin |
Bilanciamento del Bianco -
Temperatura 6170
=
Tintaz 901
1
o)

Spostare la RO {rettangolo rosso o lampeqgiante) su
una zona di bianco puro e diccare "Una Spinta” per
defirire il bilanciamento del bianco per una corretta
acquisizione.

Once Predefiniti

Profondita Bit

Colore

Frame Rate

Mode

Ribalta

Frequenza Alimentazione (Anti-sfarfallic)

LRI R I B

Istoaramma

5. Set the camera parameters according to personal preferences, then click on “Snap”.

6. The thumbnail of the captured image will be shown in “Currently loaded images” section in the bottom of the screen.

Fie | capture| image | Process | Catbrate| Measurements | Anaysis Modules |

02 28A01/1557 145042
ST 28071995 181455
07 1200583101358

@

] Caplue 24 setup
21 Flashsensar <N

HstoView
-1 INAGE STAR - SViever s
e 1 Inmagin Camere + Mitos,

20 36196112558
WM 18MEEE 142202
ST 20mE/2005 15455
a2 WA 122040
TES 20BN 152748
BiSB 2405/1995 152748

&1 MR 2017145
1 MIMS 150 13485

2 s o o
s g if‘”ﬂ”@:’“"‘"“‘a“" 165966 24/05/1995 153010
Prregint
g vecs oa prre
T e
21 Beiowolod Tis 1.0 2nz o165
3 BoaVisa 7 A0S
2 Confguadoni 1000 2w p7ASE 61212
1 DOCUMENTAZIONE || [#]LOC_MART.TIF 182200 28/07/1995 181008
3 Inmagini (8] MEDC_STLTIF 113930 26/07/1995 181648
2] Anatomia MINERAL TIF 307378 23/10/1993 11:41:58
: [ e e
1 BOSSOLILEXTC || 4] NODULES2 TIF 136 2405995 164602
Ecstay (8] PEARLITE T TR 24051995 16 4502
Qe St o e
e Storere s
H E::’x“:“;  THICKHZ TIF /W4 01091995 102838
3 Do o] THORIUM TIF s 190771994 103958
higl o] Twiks TIF TBiel 2871995181930
2R
@ ] Tatarto
L] Phamacia
%
2 usTi

Femovatie ive ) v

aded images

7. Image can be saved using “File > Save as...”.
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4.2 Calibration

Start the live image as explained in Chapter 4.1.

Insert lowest magnification objective in the light path (e.g. 5x)

Put on the microscope stage a calibration slide and focus with the microscope focus knobs until the scale is clearly
focused on the screen.

Snap the image.

From “Currently loaded images” section click the image in order to show it on the screen.

Click on “Calibrate” on the top of the screen.

ook wh=

File Edit Image Process Measurements AnalysisModules |mage Doc  Uiilities  View Macro  Win

= = - i+ e
Open Save AdI Count Macro | GrayMask | Threshold

| File| {:apturel Imagel Process m Measurementsl Analysis Mn-dulesl

7. Calibration dialog will appear on the right side of the screen.

Spatial calibration

Spatial | Intensit_l,ll
— Current calibration get

IDefauIt vI Hew
Delete |

LInit IF'i:-teIs vI

Calibration :Fixelz/unit

X Y i

Calibrate using a reference |

Azpect ratio [24y] |1

— |Jse azpect ratio to calculate
& Mone X (%

— Calibration mark. [annatation]

Lenath |1 n Units

-
Attach calibration to this irnage[

Set as default calibration |

Altach to all currently lnaded
imane

. .

8. Select “Spatial”.

9. In the “Current calibration set” click on “New” and input the current magnification used (e.g. 5X)
10. In the “Unit” field” select “microns”.

11. In the “Calibration : Pixels/Unit” section leave “X = 1” and “Y = 1”. Then click on “Calibrate using a reference”
12. The calibration dialog changes:

Spatial calibration

Spatial | Intensity |

Reference detect mode

Scale:Detect edges 'I

i Calibrate for [dirzction]

R
v

<<Back |
Scale

|
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13. Here user can select among three different calibration methods:
Feference detect mode

Scale:Detect edges j

1 Scale:Draw line
Scale:Detect edges
Circle; Draw square

14. In this case we will use “Scale: Draw line” method.
15. In the “Calibrate for (direction)” select “X”. The mouse cursor will change shape (a “+” shape will appear allowing to draw

a line along the scale).

16. In the “Enter actual dimension of line” enter the lenght of the drawn line (in this example 1000 microns), then click on
"Accept”.

Spatial calibration

Spatial | Intensil_ul

Feference detzct mode
Scale:Draw line Vl

~Enter actual dimensions of ine——

1000 microng

fine adiust line
Ao el

Accept |
<<Back |

17. Then click on “Back”.
18. The dialog box will appear like this:

Spatial calibration

Spatial | Intansilyl
— Current calibration set

B - Hew
Delete |
Unit Imicrons -

Calibration :Pizels/unit

s |1.15100? Y |1

Calibrate using a reference |
Aspect ratio [249] |1
Use aspect ratio to calculate
’7(3' Mone X Y —‘
i~ Calibration mark [annotation)

Length I] i} Uritz

- ™
Aftach calibration to this image
Set az default calibration
Attach to all currently loaded

\ /

|
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19.
20.

21.

The sensor pixel cell is square, therefore the “X” dimension is the same of the “Y” dimension. It is not needed to perform
a new calibration in the “Y” direction. You can copy the value listed in the “X” field and paste in the “Y” field. Doing this
the calibration will be applied both in X and Y directions.

Calibration :Pizelz unit

1151007 Y |1.1 51007

At the end click on “Attach calibration to this image” and on “Set as default calibration”.
In the calibration list the “5x” value will be available for future measurements.

a:alibration Drefault u

Attach calibration to image
EN -| (ot ]

Attachl Defaultl All I

Repeat the same procedure for all the available objectives.
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5. Analysis modules
5.1 Phase/Vol Fraction

There are two different modes to analyze Phase/Vol Fraction.
* Manual Detection
* Automatic Detection

Mode n° 1: Manual detection

1. Select “Phase/Vol Fraction” from the AnalysisModules.

AnalysisModules | Image Doc  Utilitis
Phase/Vol.fraction |
Grain Size
Nodularity
Graphite Flake
Porasity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Dendritic arm spacing

MicreHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Phasze/Vol fraction

Detectl Editl Resurts.l Cunﬁgure|

— Set intenzsity range o identify phase-

For detection uze I Giray mask vl

Setrange for |ropie -

L] |
128 255

I Color overlay
Binarize cunent phaze Accept |

Binarize all phazez All phazes |

— Detection mode / Macro

2Phaze ;I

Analyze |

5. Select on “Configure” then click on “Edit” or “Create New” and enter the number of phases observed in the image.

LTSI LU U3

Edit

BullsEve S
DefaultPhaze

FerPer create new |

IronCu

Total phazes |2_ZII
# |Name of Phase | dis

1| Ferite

2| Pearlite

3

Il

5

B
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6. Then click on “Save” or “Save as”

Standard  [aSTME 562 ]

Enter the ﬂamﬂlMaHimum j

configuration

by steel

Done | Cancel |

7. Input the name of the new configuration and click on "Done”.

8. In the “Detect” section select the phase thresholding.
As Detection mode / Macro use “None/Use threshold”
» Enable the checkbox “Color overlay”

Phase/Vol fraction

Detectl Editl Resultsl Configure

— Set intenzity range to identify phase

For detection use I Gray mask ,I

Setrange for | Fepite hd

] e
123 255

¥ Color overlay
Binarize current phase __~ccept |

Binarize all phazes Al phazes I

— Detection mode / Macro
HaneUze treshald LI

Analyze |

* In the main screen select “Grey mask”

IF'rt to window vI 1=1| Show IGray mask vi:aliblation _Il m L’!
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» Start the thresholding. The selected phase (e.g. “Ferrite”) will be displayed in false colors.

Setrange for | Farite -

E

___J
L1 =1
141 255

Iv Color overlay
Binarize current phaze Accept

* Repeat the same for the other phase.
* Once threshold is done, click on “Analyze”. Image will be analyzed, phases will be displayed in the selected pseudoco-
lors and the result sheet will be displayed in the bottom of the image.

|Fitto window ] =1 | Main image v Laibraton I | =

B saver & Log Datasheet -| Phasefvol fraction = | Fiel |0
Resutsummary |
D Field area Ferrit

erite. earite other
%
F#1, BIOVIST 2.3745 4129, 58.71 0

sqmm %

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, pseudocolored image and result sheet
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Mode n° 2: Automatic detection

1. Select “Phase/Vol Fraction” from the AnalysisModules.

AnalysisModules  Image Do Utiliti
Phase/Vol.fraction
Grain Size
Nodularity
Graphite Flake
Porosity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Denditic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. In the “Detection mode / Macro” select a suitable macro for the specimen.

- Detection mode # Macm

Mone/Uze trezhold ;I

| 4Phase_wCarbides A
Blark J
BullzE e

Bullzeye_large

BullzEye_zmall

Copper

FerPerod

SicuboidZphaze i

5. Click on “Analyze”.
6. Phase analysis will be automatically performed.
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5.2 Grain Size

1. Select “Grain Size” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Vol fraction |
Grain Size
Nodularity
Graphite Flake
Porasity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Detect I Results | Cu-nﬂgurel

Intercept type
Horizontal
Vertical || Circular

Detection mode
& Binamy " Grayprafile

Lines |3 [ AutoDetect

Adiust to identifs boundary

Ao 78 |

[~ Owerlay color

— Preprocessing Macro

I GrainD etectll LI

Click on “Configure”
There are 3 different modes to analyze Grain Size particles
* Intercept Length

*  Planimetric
* Grain Size (Automatic)

Mode n° 1: Intercept Lenght

1. In the Analysis mode/method select “Intercept lenght”.

Detect | Results  Configure

Analysis standard
MHone

ASTME 112
15:4748

Analysis mode/method

Flanimetnc
Grain Arealautomatic)
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2. In the “Detect” section enter the number of lines you want to draw on the image and click on “Analyze”.

GrainSize

Detect | Reszults | Cunﬂgure-
- = opree

Intercept type
_Horizontal |
Vertical " Circular
Detection mode ————————
’7(7 Birary  Grayprofile

Lines |3 [ autoDetect

Adiust to identifs boundars

0 72 e
[ Owerlay coler

— Preprocessing Macro
IGrainD etectl] ;I

Analyze |

3. Analysis will be automatically performed (using some pre-processing macros already stored in the software) and the
result will be displayed at the bottom of the screen.

To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, intercept overlay image and result sheet.
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Mode n° 2: Planimetric

In the Analysis mode/method select “Planimetric”.

1.

Detect| Edit| Results  Configure||
Grain drealautomatic)

ASTME 112
15:4743
Intercept length

Analysis mode/method

MNane

Analysis standard

In “Detect” select an area inside the image that you want to outline.

2.

OFFf

(O 0|c o

FHEL "
= Outline area to enclose grains

3. Now tap the grains the field “Tag grains inside area”.

o

2

Tag graing ingide area

“¥2” stands for the grains intersected by the outline.

“1” Stands for full grains in selected area.
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4. Once all the grains have been selected (1 or %) click on “Analyze”.

5. The results will be shown in the bottom part of the screen

To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, tagged grains image and result sheet.

Mode n° 3: Grain Area (Automatic)

1. Select “Grain Size” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Vol.fraction
Grain Size
Nodularity
Graphite Flake
Porosity
Coating Thickness
Decarburisation Depth
Banding/Orientation

Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. In the Analysis mode/method select “Grain Area (automatic)”.

Detect| Edit| Resuts Configure

Configure measurements

Analysis standard

Grain Arealautomatic]

Edit grain detect parameters |

5. In “Detect” click on “Analyze”. Analysis will be automatically performed (using some pre-processing macros already
stored in the software) and the result will be displayed at the bottom of the screen.

SSNEAY W7 A Y
| N X B - ‘,H_j” X "M

Data _Stats | ResulSummary |
Area Sizo(Longth) | Axis(Haior) |Aisitinory | 90 | Box(Lonatn) | Boxtwidtn) |BoxL | ContrX | Diameter(ma o — [oensy i [pensity | [insation
samcrons |moons | merons. | morons. |0 | mcrons | mcrons jcons || ficrons | |Gray ‘ ‘ ‘
in so183 2261 T2z 014379 0| 0oo%a044 00%oB0e4 01075 0goshods 17375 o a2 nezem 0 2 % orsssan
iax 2009334 60224 680224 451206 3360254 677668 52283 7| ssaazes  oroms o zea7ses| 24atose 21 254 717483 g
iean 1730226 18618 160618 MEI01 16176 14sees 147707 10674 2er2sta 15729 o sezese| 2072461  1sa2ses 2103122 174200 16081
Sum 1420265 1302663 1382663 9684313 1327383 194605 12m2 975305 2191707 1309776 o 3oes32¢| 1e9va1s  11gms 172456 1395661 1318682
SwaDev 2007924 101439 10439 80271 66993 90208 9264 0500326 1607767 98072 o 24z teesm2  eazes 205747 swi2 06503685

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined grains image and result sheet.

|
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5.3 Nodularity

1. Select “Nodularity” from the AnalysisModules.

AnalysisModules | ImageDoc  Utilt
Phase/Vol fraction
Grain Size
Nodularity
Graphite Flake
Poresity
Coating Thickness
Decarburisation Depth
Banding/Orientation

Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.

4. The analysis menu on the right side of the screen appears like this:

De‘tectl Editl Resutts  Cenfigure

' Analysis method
JASTM A247 ~|
Classifier | Dietection I

Parameter | From | To |

Madular 1] 75

Flake a a

Wermicular a 400

Irregular 1] B5001

~Batch Fun

Totallmages|5 j' Fun |
[~ Pauze after each image
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5. In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.

DEtECTl Ed'rt] Rc—sults] Configure

Adjust tresholds to identify

|

2

I | BT
i} 43
[~ Color overlay ! J

Freprocezsing kacro

Default -

Analyze |

6. Analysis will be automatically performed (using the selected pre-processing macro already stored in the software) and

the result will be displayed at the bottom of the screen.

N v
s

L . -
. .
[ 4
v ]
L3
.
Yy
: ; .

. ¢

s AF s
(B sve- @ Lo Datasheet - Nodularty ~| Fewx 1 ezl | Nene ~| 5o
Data | Stets| ResutSummary _CassTabk |

%Area
(ciass)

%area

“%Count O

Nodules
Jsgmm 70
o 60

Class 1
Cass 2
Cass3
Cass &
Cass s

30

10
i , | | |
1 H 3 4

0
0
0
0
0

To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing

original image, overlay of outlined graphite nodules image and result sheet.
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5.4 Graphite Flake

1. Select “Graphite Flake” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Volfraction
Grain Size
Nodularity
Graphite Flake

Porosity

Coating Thickness
Decarburisation Depth
Banding/Orientation

Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Deteci] Edi‘t] Resuts  Configure
“Configure measurements |

_ Analysis method
|ASTM 4247 wippes |

Clazsifier  Detection ]

Parameter | From | To A
Area 30 93939
AreaX a 9993
Angle(Maja.. 3 9939
Perimeter 20 3333
Dengitylmean] 0 9339
|ntensity(core] 0 9993 ¥
< >

5. In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.

Detel:tl Ed'rt] Results] Configure

Adjust trezholds to identify

=
|

j

u;I_>I B |

43
[~ Color overlay ! !

Preprocessing Macro

Default -

Analyze |
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6. Analysis will be automatically performed (using the selected pre-processing macro already stored in the software) and
the result will be displayed at the bottom of the screen.

J

4

.“r

=y

-

[+

— /).

= ,
™ N
H Saver| & Llog Datashest | Grap! x| Fie |1 Hoel |Nane =] plco

Data | Stats| ResutSummary ClassTable |

%Area

%Area
%Count 5 = Flakes.
(class) (field) =

Ciass 2 0 0 0 0
Cass 3 ] ] 0 0
Cass 4 33893 146034 22308 427089
Cass s 186441 377032 57576 234.8967]

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined graphite flakes image and result sheet.
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5.5 Porosity

1. Select “Porosity” from the AnalysisModules.

AnalysisModules | Image Do Utiliti
Phase/Vol fraction
Grain Size
Nodularity
Graphite Flake

Porosity

Inclusion

2. Load or snap the image you want to analyze.

3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Detect pores

Adjust treshelds to identify pores.

=]

L~
Lj
D;I_'I |

45
[~ Color overlay ! !

Preproceszing Macio

| D efault j

5. In “Configure” select the standard to be used for the analysis from the drop-down list.

Detect| Edit| Resuts Configure

Configure measurements |

Default

6. In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.

7. Analysis will be automatically performed (using the selected pre-processing macro already stored in the software) and
the result will be displayed at the bottom of the screen.
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7107 671837 7331348,

27381 217391 237.1908
27 wers|  10671s] 1643
1 ossases 0lssasss 43128
0 0 o o

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined pores image and result sheet.

5.6 Coating Thickness

1. Select “Coating Thickness” from the AnalysisModules.

AnalysisModules | Image Doc Uit
Phase/ Vol fraction
Grain Size
Nodularity
Graphite Flake
Poresity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

E‘onﬁ'gune measurements
Analysis standard

Lser A
v
Coating detection method

Autodetect

Decimals for rezult ||j—

Caption for Coating lapers
Edit | Save|

There are 2 different modes to analyze Coating thickness
*  Autodetect
* Interactive trace
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Mode n° 1: Autodetect

1.

In “Configure” select “Autodetect” from the drop-down list in the field “Coating detection method” .

Coating detection method

I Interactive trace

Select the number of layers to be counted

Coating Layers r m

In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.
Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.

H saer & Llog Datashest | Coating | Fietax |0 wcel |Mone | 188

Data ResultSummaryI
Coat¥1
] S min max mean std dev Length

microns microns. microns microns microns.
F&1, CO10X10 50 9 53 26/ L 438
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Mode n° 2: Interactive trace

1. In “Configure” select “Interactive trace” from the drop-down list in the field “Coating detection method” .

Coating detection method

Autodetect

Interactive trace

2. Select the number of layers to be counted

Coating Layers r m

3. In “Detect” select the button “Trace edges” to trace both edges of the coating.

4. Click on “Analyze”.
5. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.

L]

F# 1, CO10X10




* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined coating image and result sheet.

5.7 Decarburisation Depth

1. Select “Decarburisation Depth” from the AnalysisModules.

AnalysisModules | Image Doc  Utilit
Phase/Vol fraction

Grain Size

Nodularity
Graphite Flake

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Detect I Results I Cunﬁgure'

ntify Coaling -

[~ Color overlay

IDecarb depth 'I

Preprocessing Macro
IDecarbﬁcUarse -

There are 2 different modes to analyze Decarburisation Depth
* Autodetect
* Interactive trace

Mode n° 1: Autodetect

1. In “Configure” select “Autodetect” from the drop-down list in the field “Coating detection method” .

Coating detection method

I Interactive trace

2. In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.
3. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.
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EH Saver | @ Log |

Datasheet -| Decarb Depth

-

Fielg# |0 sl | Hone ¥| Go

Data ResutSummary |

samples

Decarb
depth
min

max

microns

mean
microns

std dev
microns

Length
microns
cce

c% 1 nooanons

Mode n° 2: Interactive trace

on

=7

A

1. In “Configure” select “Interactive trace” from the drop-down list in the field “Coating detection method” .

Coating detection method

Autodetect

[nteractive trace

2. In“Detect” select the button “Trace edges” to trace both edges of the coating.

Page 28



3. Click on “Analyze”.
4. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.

H swvev | @ Log| Datashest | Decarb Depth | Fiela [0 el | Mone -] Go

Data | ResutSummary |

; Decard
D Samples | gepth max mean std dev Length
min mcrons | microns | microns microns
F# 1 DFCARRNT 25 w2 4 74 1 2171

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined decarburised image and result sheet.

5.8 Banding

1. Select “Banding” from the AnalysisModules.

AnalysisMedules | Image Doc  Utilii
Phase/Vol fraction
Grain Size
Nodularity
Graphite Flake
Porasity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Detecdl Results Cunﬁgurel

Sampling grid
ID efault - l
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5. In “Detect” select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.

6. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.

d savev| & Log| Datasheet | Decarb Depth =l o Nome =TES
esutSummary |
Field area  [N— M Anistropy | Orientation | Band FreePath
' Buten Degree Spacing Spacing
E3ji (Mofmm) | (Mo.fmm}
mm mm

#1, BANDOOD1-10X 1.9538 3.8731 5.4035 0.7167704 0] 0.2581892 0.1804794

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined banding image and result sheet.

5.9 Dendritic Arm Spacing
Means calculation the distance between the dendrite’s secondary arms.

1. Select “Dendritic Arm Spacing” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Vol fraction
Grain Size
Nodularity
Graphite Flake
Porosity
Coating Thickness
Decarburisation Depth
Banding/Orientation
Dendiitic arm spacing
MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
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4. The analysis menu on the right side of the screen appears like this:

| Drefauilt

5. In “Detect” select the “Default” Preprocessing Macro from the drop-down list and then click on “Run” to binarize the
dendritic arms.

- Preprocessing Macro—————

default ;I Run |

6. Now Click on “Draw lines” to draw lines across the dendrite’s arms.

7. After arms of dendrites are selected click on “Analyze”.
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8. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and
the result will be displayed at the bottom of the screen.

H Save~
Reml:Sumrfl
o Field area | Min Max Mean Sum
sq mm um um um um
Fi# 1, DENDRITE002 442368 941717 132.0288 110.9078 332.7234

* To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of outlined dendritic arm spacing image and result sheet.

5.10 Micro Hardness

Micro hardness testing is a method of determining a materials hardness or resistance to penetration when test samples are
very small or thin, or when small region in a composite sample or plating are to be measured.

1. Select “Micro Hardness” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Vol fraction
Grain Size
Nodularity
Graphite Flake
Porosity
Coating Thickness
Decarburisation Depth
Banding/Qrientation
Dendritic arm spacing

MicroHardness

Inclusion

2. Load or snap the image you want to analyze.
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3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. In “Configure” select the type of hardness measurement (Vickers or Knoop).

ASTM E 384 Kroop
ASTH E 384 Vickers

5. In “Detect” enter the load in the field “Load details”.

- Load details
Load ingms (00 ;I

6. Insert the distance from surface (if known), then click on “Accept”.
7. Click on “Draw Diamond” to draw a diamond on the image.

8. Adjust flairs with the mouse by left or right click to corners of the diamond dragging to edges of indent and then click on
“Measure”.
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9. Measurement will be performed and the result will be displayed at the bottom of the screen.

10. Analysis will be automatically performed and the result will be displayed at the bottom of the screen.

I save - | & Logl Datasheet | MicroHardness | Fielg |0 séeel |Hore

o1 D2 Dmean Load Distance

G| 8533431 G407 B51EHS, 100 il _

um um um gms. mm

» To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing
original image, overlay of microhardness image and result sheet.
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5.11 Inclusions

1. Select “Inclusion” from the AnalysisModules.

AnalysisModules | Image Doc  Utiliti
Phase/Vol.fraction

Grain Size

Nodularity
Graphite Flake

2. Load or snap the image you want to analyze.
3. Select the proper calibration from the calibration drop-down list and click on “Attach”.
4. The analysis menu on the right side of the screen appears like this:

Deiec:ll Ed'rtl Results  Configure

gl 7 ts

G 0555
GOST 1778-70-K1 Nitric ¥
V' Use recommended field area
Eatch Run

I = |
Tatal Images [5 =
|~ Pause after each image

Fun

Images Analyzed

5. In “Detect” select whether you want to count “Oxides” or “Sulfides”.

Detect | Eu:I'rtI Rezults I Configure
Adjust tresholds to identify

I oxides 156 - 255

sulfides 0 - 141 |

6. Select the most suitable Preprocessing Macro from the drop-down list and then click on “Analyze”.
7. Analysis will be automatically performed (using the selected pre-processing macros already stored in the software) and

the result will be displayed at the bottom of the screen.

» To get the results in PDF format click on “Result Summary”. A PDF with the selected template will appear containing

original image, overlay of inclusions image and result sheet.
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