I\/IountainsMap® - evaluation of smartWLI| data m=gbs

universal package for
visualization and
data analysis
In surface
metrology

contour analysis

o
um ° statistical particle analysis
geometrical measurements

ISO conform roughness analysis

o . 3d data alignment and comparison

¥ ) interfaces for customized extensions
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excellent team work mgbs

smartVIS3D (scanning software)
definition of scanning volume,
application specific parameters and
measuring macro

e L M T ed document1* - Mo / emium
ile di ors udies Vi
i 5 o . S]sscp rameter F=
i o g : [l duk | Volume parameter: =
o Pseudo- 3D | Parameters Manual Step | Particle . 4 Slope Texture Abb tt =
i) colorview  view | tabler | measurements height = analysis | distribution  direction “£* Ebslice: =
Visualization ara Structural analysis Frequency anal. Functional analysis Identity
- | & Untitled document1*

OO,

Jalojdxa a4

>
N welef 1= Il

> ol

full automated evaluation after “start”
of the scanning process
flexible and interactive extension of
the existing evaluation process

ock candy ( 5280 x 4080 )
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optimal use of resources... mgbs

/MountainsMap@ — data\

processing on the CPU
(central processing unit):

/ smartVIS3D - data \

processing on the
GPGPU
(general purpose graphic
processing unit):

visualization
filtering / stitching
parameter calculation
tolerance check

K logging /

image correction
contrast enhancement

kreal time 3d calculation/ ]
smartWLlwvw )

—= 3

sl Yeetemy
"o ee-.
A

split processes
split resources
double throughput
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optimized for speed and extreme resolution

mgbs

Summary of current operator

ew t | . -
watk [ Lnable live view L3 ‘ & i Plimage » Mi s )(::;-:‘ .B
o1 | o [l | aniertae | Wdtaaty, [ gosoi, Maoousian | Elpon Eonnet | e [ Propantes [ SRAPRY
Summary of Carent Openator Layer 20 vew Lport Irame propenes Setto
¥
8
3
Current position 165.14 SmartWU Measurement report Mowifi
Go [ 1a959]
ooty 000
upper bound . X
w 183.08 Ra - Amplitude parameters - Roughness profile - ISO 4287
25.16 om
Sot Resot s ‘v
Athpisaie parsmatery e ———————————
Ra 25.16 nm 25,00 0 22,0000 '
Hm nm [26]
30 1 100
25
50
20 |
15 ‘ | 0
10 ‘ SRR SO RS o % !-l -2 Oj
_ : ' -50
lower bound
149,59 5 ‘
- -100
0 ; ; ’ e . I
0 200 400 600 1200 1400 1600 1800 ym
Loope. | 1000 2 Dbl | 00 = o ' "‘6:7"639”:;3’ o 10, Soey Hranau
Gesellschaft fiir Rid- und b aoen
D= E Ing Skgnahverarbeltung mbH it calppagh- SRR
smatV) S‘O’km

PELEN -TT) gt HOPRTAA

frame rate: 3000 f/s
images: 15/um
objective: 10x

point spacing: 1 um

cycle time: >>1s
EPSI: for sub-
nanometer
resolution
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modular available evaluation functions

®
O ore O DE ce O c alo a(

MountainsMap® Imaging Topography M8P / MM 1101

opograp SP ana O a ap® Pre SP

MountainsMap® Premium M8P / MM 1102

mgbs

Automotive / MM 1103

Automotive

Advanced Profile/ MM 1104

Advanced Profile

Contour / MM 1105

Contour

Advanced Contour / MM 1106

Advanced Contour / MM 1106

Advanced Topography / MM 1107

Advanced Topography

Fourier & Wavelets / MM 1108

Fourier & Wavelets

Colocalization / MM 1109

Colocalization

4D Series / MM1110

4D Series

Particle Analysis / MM 1111

Particle Analysis

Statistics / MM 1112

Statistics

GBS add on honing structures / AO 1001

GBS add on honing structures / AO 1001

GBS add on statistic evaluation of cavities / AO 1002

GBS add on statistic evaluation of cavities / AO 1002

yellow — optional available modules (extra charge)

green —integrated modules in the premium version

WLt Ay 1kl g o
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Imaging Topography — basic functions mgbs
e e e N
- m \

ENE = ocument orientation:
P - S¥ 1: VerschleiBtest » all studies get arranged in document form for instant printing or *.pdf export
(8 o [ instant macros:
v + each “workflow” can be modified or extended in a graphical tree with instant
" Insertan operatorbefore  »  Adjust position actualization of all graphical representations and calculated results
T T ma Level * used raw data are embedded in the workflow and remain intact
. : ;ﬁl'bd'] | * exchange of the raw datg is possible to test the workflow on various different
P iR datg sets / measuring object§ ' o
S ) * saving of a document make it to a macro, which can be choose inside of the
By o Extract prof scanning software for automated evaluation
wsemas SO0 L simultaneously data processing — new in version 8:
v [175] Area o a1 Threshold , *  multiple raw data can be marked and processed parallel
# Retouc
' reesies |+ || batch processing:
Axes * asaved document can be used as macro for the batch processing of unlimited
Besample raw data
15 Ssua » results of all raw can be saved automatically for processing in other programs
f','te'Rem_e e (as Excel...)
S-filter (1) \ optional is the protocol printing and the export as *.pdf files possible /
Metrological filter | »
Extract
U‘ Extract area
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Imaging Topography — patching mgbs

&£ Operator: Patch X / atC h I n \
Available studiables il : Used studiables ] Fosition of anvent sunkable '7 Result ] p g
merges the 832 single scans

826:x -—Mez ™ 826:x -—-Mez ™ X-offset
Surface Surface = o Of a Surface to ether
‘E T Jlﬁ43me102 164.3|.|mX 102 ""“ O(x10) g
74
Az
T

Surface Y-offset

827 827 . Use X-offset of source studiable . patch i ng use the coordinates
x_-——-Mez 1x -—-Mee g
’. Surface of motorized xy stages
b il o . + the height error of the stage
828:x -—Mez | 828:x --Mez um o [ 10)
St S <. voce _ can be compensated
Use Y-offset of source studiable i )
(B ssomxi0z | | RN 15%5imx 102 « patching of large areas with
v Ry P -8 e
o | I more than 8000 x 8000
E1N L #\Y 164.3pmx 102 i @ 643 mx 102 mo 5 10 Wl ; | measuring points require a
830:x -—Mez &> 830: x — Mez M use z-offset of source studiable = - ’ h|gh end PC W|th 32 GB
Surface | A Surface
164.3pm X 102 B | seamxi Calculation of offsets View type \_ Ram )
B P e ; A
sil'f;i‘:—ﬂe—c L) "7 w m Com[l:iuhe X/Y-offsets according to the best @ Top view O30 view
y 164.3 pm X 102 ol 164.3 pm X 102 it
= - s 1 Size of the neighborhood: 5%5 Preview size
‘ 6“ zjffa:e = ‘ Q}‘ erzfa; === The smaller, the faste (® simplified preview (O Full size preview
r 164.3 pm X 102 Y 164.3 pm X 102

[[] compute z-offsets from common zones

v v Result properties
< > < > SRR AR :
X Size: | 23960 x | 1796( pixels

Copy > < Remove

=% b= [[]Enable size edition

Copy Al >> << Remove all 0
More about this operator... A th tor?
= Always use all compatible studiables (loaded from disk) available in SRS O PPty Ao opersiiont

the document.

——
ey @ gy g gy T G TR SRS AN AL SN SR




Imaging Topography — stitching mgbs

#” Operator: Stitch X /St I tC h i n g : \
X/¥-positioning Avaiable studiables Overlapping * merges the 9 single scans of a
O Automatic (using offsets) 34 : Created surface +image studiable (23 [ Search for the best overlap ot su rface together
) : ) e I Q Surface-+mage (Size: 1.44mm X 1.094 mr Def € Size o e meignborfood or. e seark . . .
e it e Offets: -0.72mmX -0.547 mm S stitching must be used for single
35 : Created surface +image studiable (25 iti i
I Q Surface-+mage (Size: 1.44mm X 1.094 mr Result Scans after manual pOSItlonlng .
Offsets: -0.72 mm X -0.547 mm E (O Keep the complete result (outer rectangle) o |t |S necessary to |mp0rt the flles |n
~D | 36 : Created surface +image studiable (27
® Manual I~ Surface-+mage (Size: 1.44mm X 1.094 mr @ @® Crop to inner rectangle the CorreCt order to eaCh Other
odsze  x[3 |5 « v[3 5 v Offsets: -0.72mm X 0.547 mm * asignificant overlapping area is
[Jresample resuilt to: req u | red
Size: X ixels . . o
. & » +  stitching use the microstructures
OpFully automatic [Chedk funcheckal in overlapping zones to calculate
Pre hroceesiog Grid view of studiables to stitch Result studiable the best allgnment Of the Slngle

s~ [EL] =-[JHL] ' | \___ scans and merge them together _/

LS-plane leveling ’
[(Line by line leveling

on the fulllines

exduding ictures above background

exduding structures below background

Apply a gradiant filter to images

o)

O Apply the operator?

More about this operator... Cancel
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Imaging Topography - visualization mgbs

2d plots

N ﬁ 37’ s A EAStereo rendering ~ 4{ Axes N H v BN " Dy ;'B %

W e Dimension blocke . = X Hidden 3 d I 0 t S
Quickpre-  Quick Frame Frame Title Palette Enhance- | Rendering .. . o ® Contour lines Axes Ampli- Resolution redefined | Animated Speed Flight | Exportto Export r Save/apply | Close 'Full
processing” extraction” | outline~ fill* . = ‘ment = 2 4 Lighting configuration * seftings=  Axes system fication® . views™ view. . path~ | videofile asimage 7 Properties | “cettings~ | screen’
Quick operators Frame style Palette Rendering Axes settings Angles Animation Export Frame properties Settings. Close

- various color palettes

" wire plots
contour lines

illumination models
variable gloss

stereo rendering

flying movies
movie export

= =y X d \?;)z’“‘

[
=]

© B N W M 1 O N O

blasted steel surface compressed (8210x 6154)
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Imaging Topography — profile extraction mgbs

- :: interactive selection of
25 \§\ . .s oneorseveral profile
St ' with automated
20 § B actualization of
~ -0.5
N subsequent
mm 15 e evaluations
=N 1.5
S -2.0
e S : -2.5
-3.0
0.5 3.5
b -4.0
. ' -4.5
0.0 — & : : 5.0
-5.5
I N R R A R RN AR AR RARA R AR
2 4 ¥ @ @© o &4 ¥ © o 9 AN T ©w ®w © N <« 9 6.5
o <) (<) o (<) - - - - - N o~ N N ~ 0 o o %)
7.0
mm 7.5
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Imaging Topography — 3d surface parameters

mgbs

Selection of parameters

List configuration
Q| v]

Roughness surface (51)

iable in the Workflow.
Other areal parameters
ASME B46.1

[ 5-filter (As)

L-filter (Ac)

>
jo8mm |

Gaussian (150 16610-61)* w 0.8 mm
Manage end effects e
* Default settings

Parameters

[ 5ku
Osp
5w
5z
[5a
[ Functional parameters
[ 5mr -
O5mc +
[J5xp r
[ Spatial parameters
[ 5al +
[ 5tr -
[ 5td +
[ Hybrid parameters
L Osdg +
[ 5dr
[ Functional parameters (Volume)
OVm
Ovw
OVmp
OVme
OV
O Vww

+| [ [# [+ = [+

Osk
5pk

[ Functional parameters (Stratified...

L

Parameter configuration

Mo configuration

Parameter description
Symbol:

Standard: IS0 25178

Family: Height parameters

Full name:

Context:

More about this standard or family of parameters...

Maore about selecting and configuring parameters. ..

Open this dialog when creating a 'Parameters table' study

OK Cancel

Sa; Sal; Sbi;
Sci; Sdar;
Sdc; Sdq;
Sdr; Sds;

Sfd; Sk; Sku;

Smc; Smean;
Smq; Smr;

Smrl; Smr2;

Sp; Spar; Spk;

Spq; Srl; Sr2;
Ssc; Ssk; St;

Std; Stdi; Str;
Sv; Svi; Svk;

Svq; Swt; Sxp;

Sz, Vm; Vmc;

Vmp; Vv; Vvc;

Vvv
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Imaging Topography — 2d surface parameters

mgbs

Hin: | SRad:- P
L} l‘.rl’ [] T

z: Pa: Pc; PD; Pda;

Selection of parameters

List configuration

Parameters

[] Amplitude parameters

Q| 2

Roughness profile (541) v

iable in the Workflow.

v
@ 'S-filter (As)' operator detected in the

workflow,
v v

v

[ s-filter (As)

L-filter {(Ac)

Gaussian (ISO 16610-21)* NV

Remove 1/2 cut-off at each end v

Calculate parameters on:

D More...

Total profile length (no averaging) v

*Default settings

. ORp

.. [Rv

. [ORz

Rc

Rt

.. [Ra

- [Rq

- [JRsk

.. [JRku

- [JRplmax

.. [JRvimax

.. [JRzlmax

- [JRz(n)

[ Spacing parameters
[JRSm

L. [Rdq

[w] Material ratio parameters
Rmr

Rdc

L OJRmr(Rz/4)

[ Peak parameters

i [ORPc

L= =4 AN &4 |

Pdc; Pdq; Pfd; PH; PHSC; PHTp;

Parameter configuration

Pku; PLa; PLo;
PPc; Ppm; Psk

PLqg; Pmax; Pmr; Pp;
; PSm; Pt; Ptm; PTp;

wanierPV; PVO; Py; Pz; PzJIS; R3z; Ra; Rc;

RD: Rda; Rdc;

Rdq; Rfg; RH; RHSC;

RHTp; Rku; RLa; RLo; RLg; Rmax;

Parameter description

Rmr; RONp; RONQg; RONt; RONv;

Symbol: Rp; Rplmax; RPc; Rpm; Rq; Rrms;

Standard: ISO 4287

Family: Amplitude parameters

RV1max; R)
Rzlmax; RzJIS
S STRyv; tp; W3z
Wdc; Wdq; Wid

More about this standard or family of paraan u: WL a: WL (
More about selecting and configuring parameterwp’ . WP(; . Wp
Wsa; Wsk; W!

Open this dialog when creating a 'Paramew I;' SWMO ’

Full name:

RS; Rsk; RSm; Rt; Rtm; RTp; Rv;

Vo; Ry; Rz; Rz(n);

; STRp; STRq; STRY;
» Wa; Wc; WD; Wda,;
; WH; WHSC; WHTp;
0; WLg; Wmax; Wmr,
m; Wq; Wrms; WS;
Sm; Wt; Wtm; WTp;
Wy; Wz; WzJIS
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Imaging Topography — area measurements mgbs

dy o e B 0,
: 4 /o H L G 3 | K &

Point Distance Angle Parallel Rectangle Ellipse Custom | m.<Max | Shape Select
lines shape settings~ | parameters~

Parallel lines A Unit

Distance 1.252 mm

Angles B Unit

Angle 50.56 °

Points Min Unit

X 1.698 mm

Y 2.247 mm

z -7.605 pm

0 1 2 3 mm
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Imaging Topography — profile measurements  mgbs

nm

70;
60;
50;
40:
30;
20;

10 4

 J

-40 4
T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10 pm

Parame ters Unit 0-1 2-3 4-5 6-7 8-9

Horizontal distance pm 0.6101 0.6412 0.6279 0.6412 0.6101

Height difference nm -98.82  -99.25 -08.9 -100  -97.29

ey @ gy g g T TR IR TR SRR A AN AL SN SRR —




oS

Hm

-

AV G 7

///////II//III/IIII/IIIIIllll
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Il|l‘\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\ 1:5

o

> D
) > S >

00€
0S€
0oV

1.5
1.0
0.5

0.0
-0.5
-1.0
-1.5
-2.0 4
-2.5
-3.0
-3.5
-4.0 5

o

Parameters Value
Madmum depth 3512
Area of the hole 5619
Madmum beight 0900
Ares of the peak 0.000

um2

200

250

300
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Automotive — plots and R&W motifs ISO 12085 mgbs

\
S IRpk
F 3
J Jru
\‘|
I
0 20 40 60 80 100 %

Filter settings Robust Gaussian filter, 0.0080 mm, Manage end effects.

Paramet |
Rk pm
Rok pm Information
vk pm Roughness |
= 0 Waviness |
r2 84 % Paramet Uni
1 pmz/mm R pm
2 pmz/mm AR mm
Rpk* pm Rx u
vk* pm Pt M
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Advanced Profile — profile series and statistics mgbs

////I/I//III/IIII/IIIIIlllIlIIII\\\\\\\\\\\\\\\\\\\\\\\\\

» v v o o
©°

& s & g & s ™ o ‘© o ‘o
i
T e e Context Mean Stddev Min Max
i (e plane) > Thresholdd (0.5000 % ; 9.50 5) > Fiterd (Median smoothing 7x7) > Leveled (LS-plans) > Filed-in non-messured points > T

F:None

thousands of profiles can be
evaluated at the same time

—rmwmmnnnﬂmmmmmamm

R e —
L A R




Advanced Profile — filter functions for profiles mghs

File Edit Studiables Operators Studies Results Minidocs View Help Profile curve

R 2| P L R o |

prse |, M B o = -
O | S | Vv Lk | == B 2%  as aa At
Level Mirror | Fill NM Threshold Retouch

Remove S-filter Metrological Filter ~ Wavelet Use Morphological | Extract | Sliding | Join2 Build | Resample Edit  Correct Subtract Aute- Intercorrelate
- » points form~ (As)~ filter~  spectrum transform Matlab filter area | profiles | profiles series axes helix angle | profiles correlate two profiles
Adjust position Corred Filter Extract | Convert Assemble Axes Compare
4 Operator: Correct the helix angle X ¢ Operator: Morphological filter X
0 tiol
Source profile [MFitered profile et S merss
Hm
g5a5 pm ODllah.nn
5.215 (O Erosion
W\ruw WJ Morphological fiters:
0 1 | f i ‘ I\ | | f LY (® Closing filter (upper envelope)
T T T T T W Y J vy Iy (S UNN T YT Yy Ty AT AR LR 1 2
00 05 10 15 20 25 30 35 40 45 50 55mm o Y ;U'J” T VIR Y il Hf‘ﬁ"p,‘.ﬂw\ b §1.,”‘ i "”*a{' | O Opening fiter (ower envelope)
{ wil 'y i ! o ' | 1!
'] “ ’f '} r y '] IJ 1Y | J Alternating sequential filters:
Result profile
-3.13 T T T T T T (O closing + Opening
pm -42.0 415 -41.0 -40.5 -40.0 -39.5 -39.0 -38.5 -38.0 -37.5 -37.0 -36.5 mm O Opering + Gosing
8.345
M MN JMWMW M’WMMWU [MIResidue: Source - Filtered o hement
pm :
0 WLJV 0 Shape: | Gieylar disk ~
T T X T T T
0.0 05 10 15 20 25 30 35 40 45 5.0 mm !
4 Diameter: mm
Helix angle More about this operator... 2 More about morphological filtering. ..
a Q Apply the o ?
o perator? 0
Helix angle: Fi) = O 3 . ) | | : : k O Apply the operator?
b l oK | Cancel -42.0 -41.5 -41.0 -40.5 -40.0 -39.5 -39.0 -38.5 -38.0 -37.5 -37.0 -36.5 mm —a
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Advanced Profile — frequency analysis mgbs

pm
....................................................................................................................
0.8 - F
06 3 E 1000.0 ﬂ =
0.4: Z 3 3 H
E 2 n . “mg g
R ' - 1 .
E 5 100.0 o
0.0 L L R R S I L R R L L L ) I R R L R LN LA SRR LR LA Ay = l"‘.. -
20 40 60 80 100 120 140 160 180 200 220 ‘] ] H,.:‘"\x
5 oy ] X
Information = I\H‘-
Zoom factor x64 ') 1|:|.|:| -
Windows function ~ Hanning ] 3 h\-\.m
Parameters Value Unit E 'lﬂ'::-.\,‘
Wavelength # 58 9922 pm - T T,
Magnitude 0.9485 pm o 1.0 E| %’ o
Phase 1333 @ T 3 Hﬁﬁ e
v E ] T
0.5 o
: = 0.1 —
0.4 3 ’ = _:! “\,\_‘.
] ] 5.
0.3 3 ] 3

" J 0.001 0.010 0.100 1.000 mm

it

] 4 s

0.1 TAY R .
0.0 3k l A s ,‘Lﬁ/\.—‘, - ; fl,\,\\‘jﬁ Scale of EI'IE'}'SIS
00 01 02 03 04 05 06 07 03 03 10 11 12 13 14mm

Information

Zoom factor x4 II'IfﬂrI'I"I-EItiD-I'I

Nb iterations 32 .

smoothing 7 Method Enclosing boxes
Windows function None

Parameters Value Unit F'-EI ra I'I"I-Et-EfE- value

Wavelength 0.7191 mm

Amplitude 0.07774  pm . .

Dominant wavelength 0.1020 mm Fra ':tal dImEHSIDn 1'243

Maximum amplitude 07158 pm
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Advanced Profile — morphological envelops mgbs

LA i nrEnt. ."“l,l",'l‘. i n..,l,ltln.,..al,“
: "y' TR AL U S A

eeeeeee

P: et
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Contour — planar contour evaluation of an insert mgbs

...........

2 contour lines was selected at different height levels and combined

22 mm
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Contour — profile evaluation of an needle tip  mgbs

pm Hum
360 420
340 400
380
- 320 ]
L 360
L 300 ]
L 340

120 140
100 120

80 100

60
40 401
20 20 4
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Advanced Contour — additional functions

> ™ of ¥ S Untitled document3

Mountai...

& Bet A

v - oF BT Untitled

document3* - Mountai

mgbs

File

+
a1
Patched
profiles

Sourt

Edit Operators

[

-
= Titl
itle
-
Frame style Axis settings

Studies

Results

Scroll

Q Q - = - iy

= vq @ . : 1
Auto-scale o Orthonormal | | Advanced | - S| Savera’

content mode features~ settin
Zoom View |Advanced fe..Export frame properti..  Setti

Minidocs

Help

Contour analysis

x=18.15 mm z=17.45 mm

File

313

Operators

Studies Results Minidocs Help Contour analysis Deviation

e b ol - 44 I Y
+R‘ — Rename | g7 Color 12 ~|| = ShowlD u‘ K t {_ Spacing & % @E
# Hide A Fill color = il Margins = N4
Select -|B I U i Number of digits * | Ampli- Deviation N I G Restore default
same type H Delete | = Thickness = | i ‘ = & fication ™ tolerances @ View styles
Edit Element Font Deviation settings Export! Parameters Settings
i Multiple elements found under the cursor. Use 'Q' to quick-zoom or ‘Tab' to switch between them

o

Sociisg

2l

%o

N T

¢

of

0
> olo Il

o
P

%0 4

*x=16.88 mm 2=940 ym na 5 100%

CAD data import and comparison
deviation to form elements

- —+RED b

advanced alignment and measuring functions
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Advanced Topography

PRSI AR

Lo

0.5

Y \ \\\\\\\\ \\ \\\\\\\\\\\\\\b\\\:’

1]

/

o
o

T

[=) ~ - ¢ ®

(ONDEEEE ‘

[ sample — polished surface ]

]

2.2
2.1
2.0
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0
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Advanced Topography — Sk/volume parameters mgbs

0 20 40 60 a0 100 %
i Lnnnnflnnnnllnnnnflnnnollonnnllnnnnllonns Lnnnn
1 10.00 %
80.00 %
| _,_,d---"""f Vmp SE_;__L_ﬁ,.-..;;;;;:_:'_;;::::::::::::::::::::::::::::::::::::::::::::::::i‘Spk
1 . O s puppupapogmpmper=—2 - I
0.5 _xq::r# Vv : : {\ [ 5wk
| e p e ettty [-=as 1 | i
------- hq_;:-------------------------------------------r--—-;-_—_::;—----
WVmc
1.0
R B i B B A B e e R
| 0 20 40 60 80 100 %
/
1.5 - Vv Smri Smr2
Information
1 Filtersettings  Unfiltered.
2.0
1 Parameters Value Linit
Sk 0.1658  pm
= Spk 0.04613  pm
Parameters Value Init Sk 0.1681 pm
Vmp 2.431e-06 mm3/mm?2 Smrl 7.555 %
Vme 6.307e-05 mm3/mm?2 Smr2 8546 %
Vv 7463e-05 mm3mmz2 sal 1745  pm3mm2
Wy 1.563e-05 mm3/mm?2 Saz2 12220 pm3#FHmm?2
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Advanced Topography — texture direction mgbs

%
; 100° 2

80°

7237

1s0= o=
160"

170°
Information
Angle beta 180°
Mumber of bins a0

; ; o

Width of each bin 4.000000 Tr AT TEm Unit
Parameters Value Unit Isotropy 7891 %
Circular mean 56.94 © First direction 70,74 ¢®
Mean resultant length 0.006972 Second direction 50,51 ©
Max 180.0 @ Third direction 1492 °
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Advanced Topography — fractal analysis

mgbs

Mumber of encl osing boxes

1|:||:||:||:|I |:| : T

1000.0

aaaaaaa
N =

LLLLL

s,
S,

—

100.0

10.0

1.0

0.1 4

Information
Method

Parameters
Fractal dimension

Enclosing boxes

Value
2.583

0.05
Scale of analysis

0.10 mm
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Advanced Topography — furrow analysis mgbs

All furrows are shown.

Parameters Value Unit
Maximum depth of furrows 6.893 pm
Mean depth of furrows 0.4727 pm
Mean density of furrows 965.0  cmfcm2
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Advanced Topography — peak count mgbs
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Fourier and Wavelets mgbs
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Fourier and Wavelets

mgbs
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Colocalization mgbs

Untitled document4* - Mountains lopography / \

Y I —— Y —r— Q[ i Dataa allgnmer_lt for comparison
Bt T | e e s L | e 8 o [ | aoacte| G| Y | sy | i 0 ata out of different sources get important and can
Fomestie v pocte o zmom_| epor ramepropet_seings | _cie J be aligned based on similar micro structures
. ’ automatically
|| ¢ shown is the comparison of a siemens star
measured with a 20x objective and super
resolution against reference data of a 100x
‘ objective for difference analysis and optimization
of algorithms
* similar comparisons are possible to analyze:
o wear processes with scans from a stress test
o comparison of a part against data from a
CAD model
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4D Series mgbs

&P Operator: Build series of surfaces X um
| Avalsblestudizbles Used studiables. 10
! Operation
O & —Measrement ic 11ix_—Measrement T~ ‘
P rr——— O lz.d_"kiimu' - Measurement T
| o | Surfece | sutace 8
164.3m X 1026 pm Copyall >> | 154.3um)( 102.6ym
m PrYPIET—— Bix =Messrenent T
Surface <Remove Suvfaze 7
164.3m X 102.6 4m <<Removeal T 164.3 pm X 102.6 pm
¥ 11:x —Measurement T | \ 14:x —Measurement Ti
X[Y-positioning | surface 6
it ' 164.3pum X 102.6 um
L ol . ' | g 5 v 5
A | ea X oania: 164.34mX 102.64m
E:’ E—— et PP — i
164.3pm X 102.6 ym T 18 studiable(s) in the series.
j\w fr— s s0xi01mns 3
—‘\ iy 021 eRcho:) [ | More about this operator...
= S £3 Apply the operator? 2
A64:3m K026 1Y More about the T-axis. % Q
[ | ’ [<— > | o Cancel 1
. 0
Mean  Std dev Min Max
ISO 25178 - Primary R =
F: None . ~ -2
S-filter{As):None i 5
Height parameters 0 : sl \\‘\\\\}\\\\\\\\\\)\\
Sg pm 2.218 0.4282 1,790 3.056 pm \M e % 3 13 -a
. ()
ssk 0.1254 03059 -0.3801  0.5159 e B % % B ° i
]
Sku 3.209 0.6952 2447 4,496
Sp pm 7.554 1.7 5.330 1043 o 2 2 pm e
v °
Sy pm 5.881 0.9130 4730 7.089 e ° -
Sz pm 13.43 2.253 11.08 17.53
5a pm 1.759 0.3849 1415 2.568

simplifies the evaluation of multiple data with statistical analysis
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Statistics mgbs

Histogramfor all populations Control Chartforall populations
A pm
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Parameters Value Unit
400 450 500 Variance 0.002051 pm=2
Yield 100.0 %

5q - Height parameters - 150 25178

allows the statistically analysis of measuring data as well as the process monitoring for continuously
measurements
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GBS add on honing structures mgbs

pm

Parameters Value  Unit
Honing Angle - Honing Structure FFT Analysis 18 °
“ Rising Grooves - Honing Structure FFT Analysis 16 °
Falling Grooves -Honing Structure FFTAnalysis 20 °
Rising Structures - Honing Structure FFT Analysis 26 %
Falling Structures - Honing Structure FFT Analysis 35 %
Cross Structures - Honing Structure FFT Analysis 20 %
Closed Structures - Honing Structure FFT Analysis 37 %
nm
/ \ 1000 PRI U T N U U I T T T N T W N W T WV T T T T T T T T T T T T T T I O W A A A B O 1
* structures get analyzed
integral
+ “rising” and “falling”
structures get analyzed 500 1
separate from each other
« additional is it possible to
classify cross structures — 0 -
important for functional o o o e o8& 100 120 = 10 = 160°
k behavior and oil transport / :
Parameters Value  Unit
Length 180 °
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GBS add statistic evaluation of cavities mgbs

source: Island-Operator 24

cumulative area distribution cumulative volume distribution

frequency total frequency % frequency total
20 12

source: Island-Operator 24

frequency %
30 12

maximum size pore:
0,01 m®

maximum size pore:
20812,55 pm

total pore area: )/' pore area:
Log [oosmm 50

0.8 89874,21 pm®
propertional pore area: /
10 06 o 15 / 06

0.2

0.4 10

0 0 0
o 0.002 0.004 o 5000 10000 15000 20000
frequency === accumulated frequency pore area in mm?

© Gesellschaft fur Bild- und Signalverarbeitung (GBES) mbH

frequency === accumulated frequency pore volume in pm*
© Gesellschaft fur Bild- und Signalverarbeitung (GBS) mbH

v g . ; + cavities can be sorted by max. depth, area, volume
’ different classifications could be used to quantify the
¢ , quality of the surface
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