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b-Applications pro beam
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(¥) EB-Vision — ] X

Software suite developed by pro- pro beam @) @) (=
beam, installed on machine’s
industry computer (MSV-PC)

Monitoring and control of the
MultiMod

Analysis of recorded process data

Image processing and more

»»»»»»»»»»»»

| et v 0 e QS E prok

( ) 4 imlp Process Data An alysi S Cursor Position (X/Y):  157/14 | Value (8bit) 248 | Value (16bit)- 63708 | Image Size (W/H): 260, 260

— Image Processing succeeded «/

X1V1 Gonerator B I = = x

— SIERE = A 13:52:30 | Login: 2025-07-28 13:47:59 | Operator: StandardUser | Connections ) | ELO « Osci Data
=y B . .
o EB-Vision

MultiMod Operate
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pro beam

Improvements for Automatic Seam Tracking




EB-Vision Option: Automatic Seam Tracking pro beam

* Algorithms for identifying well-known shapes by mathematical functions

« Seam and Edge Averaging
EB-Vision
e Linear Seam Smart & easy electron beam visualisation

 Radial and Axial Welds

» Circle <, EB-Vision

* Blob (for example for holes) ‘ ELO= Electron-optical
Monitoring

* Rectangle Scanning-Like-Welding

» Pattern matching * Light Optics

Crosshairs

Automatic
Seam
Tracking
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Automatic Seam Tracking pro beam

) £8-Vision = o X

probeam 0 @ =)
Praview for <New Channel> Configure Seam Tracking Channel [EJ @

ELO Main Tab

F3les
f

Load... New

« Typically a new seam
tracking channel is
created by an expert for a
specific component

Mew Channel

@] Fercental histogram equaiization
Lower Threshold <€ 050 %] ()
Upper Threshold € 050%] (D]

[O] Gray value based histogram equalization

Q] Mean gray value based histogiam equalization
O] image Stacking
) 1mage Preprocessing
EQ 1mage Analysis B

(3] (circle IFee

L[]
2o/@g

B

Input Image Last Image @)

|E)] Parameters for Circle

* During production this
channel is used
repeatedly without
reconfiguration

Reset To Factory Settings
(B circte Detection
Lowpass Kemel Size (<] B
Minimum Radius (1) 120] (D)
Maximum Racivs (][ 200][B)
Threshold Q@ p)
Circle Qualty (4] s0][p)

(B3] Font Size Percent

Font Size (%] [ 70)(>)

[E1] Image Analysis Results

« Configuring a seam
tracking channel requires
expertise and a thorough
review of the user manual

|E)] Source Selection

(B source 1 @B

Cursor Position (XY): 13104 | Value (8bit): 191 | Value (16bit): 48916 | Image Size (W/H): 376, 376 | Image Processing succeeded /' [anaysistce ][9]

CoordX 1@

(B source 2 @B

[avalysis t-cile [+

Cursor Positon (<Y). 341/199 | Value (8bit): 154 | Value (16bit) 39424 | Image Size (WH). 376,376 | Image Pracessing succeeded o/ ongina I — —

07:07:28 | Login: 2025-07-29 07:00:7 | Operator: StandardUser | Connections @ | ELO () Osci () Data ()
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Providing guidance to operators and developers pro beam

 Live demo...
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pro beam

New automatic welding protocol




Machine Data Logging pro beam

« The automatic data logger is writing the
machine state (e.g. beam current, vacuum, X/Y
position) to a log file in regular intervals (10 Hz)

Header

» Writing process data at 500 Hz is p053|ble

with second application “DA”

» For a single process there is one log file
generated with multiple sections

» Header and footer store CNC program,

part number, ...

Data section 0
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Process Data Analysis

pro beam

» PDA visualizes the process
parameters and can perform
basic analysis:

« Set valid range for given
parameter

* Check deviation between set
and actual value

* Arc counter

() Process Data Analysis

- O b3
— = — = = S D () N
&)@ [ra2zwrnrs |[v]@QEH@ S BE S = pro beam @ @ &

\§| Data Sequence 2 |E\ @
(=] ua-av [kv)
50 4 50 —
\ [—/ Ib-5V [mA]
804 i N I RS S—Y —| 1b-AV [mA]
25 25 I_:I m
|| Vac.GM2 [mbar
0 0 [—] vac K2 [mbar
T T T T T T T T T T T T T T T
Ua-AV [kV]  [b-SV [mA] [b-AVmA]l  10:24 10:25 10:26  10:27  10:28  10:29  10:30  10:31  10:32  10:33 10:34 10:35  10:36 10:37  10:38 [ time
EIMNIEIE]
50 A4 &) &)
80 4 - _
25 -
|[— Ua-av [kv]
0 [~ -sv imay
T T T T T T T T T T T T T T T
Uz-AVKV]  b-SV[mA]  10:24  10:25 10226 10:27  10:28  10:29  10:30 1031 10:32 10:33  10:34 10:35 1036 10:37 10:38 [ time
ENIEIE]
c04 504 )14 &) &)
26— 25 4 -
[—) 1b-8V [mA]
04 0 (= tbAvV ma)
T T T T T T T T T T T T T T T
1b-SV [mA] AV [mA 1024 1025 1026 1027 10:28 1029 10:30 1031 1032 10:33  10:3¢ 10:35  10:36 10:37  10:38  [> time
13:27:10 | () Process data analysis result: success
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Process Data Analysis pro beam

() Pracess Data Analysis - O *x

« PDA visualizes the process &)@ [rznssnry  |[v)@EH Q@ 2B E Sl pro beam @) @) =
parameters and can perform ) o soqco2 (5] @
. . (=] va-av kv
basic analysis: 0@ \ = P
80 1 (=] bV [ma]

[ ] Vac.6M2 [mbar
[—] vac K2 [mbar

254 25

« Set valid range for given 1
parameter LAV SV

T T T T T T T T T T T T T T
1b-AV [mA 10:25  10:26  10:27  10:28  10:29  10:30  10:31  10:32 10:33 10:34 10:35  10:36 10:37  10:38 [ time

« Check deviation between set Ba00
and actual value =
04 E\ Ib-SV [mA]

* Arc counter

T T T T T T T T T T T T T T T
Ib-5V [mA] 10:24  10:25  10:26 1027 1028 10:29  10:30 10:31 10:32 10:33  10:34 10:35 10:36 10:37  10:38  [>time

EINEIE)
504 ) &l & W)
25 25 .
[—) 1b-8V [mA]
04 0 (= tbAvV ma)

T T T T T T T T T T T T T T T
1b-SV [mA]  |b-AV [mA) 10:24 10:25 10:26 10:27 10:28 10:29 10:30 10:31 10:32 10:33 10:34 10:35 10:36 10:37 1038 [> time

N eW fu nCtiona I ity 13:27:10 | € Process data analysis result: success
“PDF Export”
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Automatic welding report pro beam

« Based on ADL logs and PDA ‘
Settings you can generate BRER B E(E) (&) rewe(a][ 1][>]ds EIE
automatic welding reports

« Welding reports typically

contain: b
AdI_2023-06-15_09-07-34.pdf - generated 2025-07-31 13:29:14 pro ea m

EB-Welding Report

» Information from the header
put into a table at the top

Source data file name Adl_2023-06-15_09-07-34.csv

CNC Program Path/Name [_N_WKS_DIR/_N_EXP_WPD/_N_LISSAGE_EXP_MPF

) Data prOtOCOIS (per Machine-Name <Machine-Name> - Not found in file!

| Operator <Operator> - Not found in file!

Sequence) Department EB Welding

Part-No <Part-No> - Not found in file!

. Part-Description <Part-Description> - Not found in file!

¢ Data d Iag rams (per Gun Sytem no. 0 (0=580-40-1; 1=5150-30-1; 2=5150-15-1; ...)

Sequence) Filament typ/no. 7(0=3,5mm; 1=2,0mm; 2=1,5mm; 3...)
Data Sequence 1 - Start Time: 10:23:27.440

Channel Name Min Value Mean Value Max Value

Ua-A/[KV] 80 80 80
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Automatic welding report

pro beam

« Format and content can be freely set
by the user

» Settings can be saved for repeated
use

+ Typical workflow would be to set up the
welding report for a given component
and generate PDF exports
automatically for all ADL logs in one go

gl Page |E| ‘I| ‘E| of 2

Configuration Praview

De' E&

Configuration Settings for PDF Export

Description  |EB-Welding-Report_000_user |

(] Fotder [, ]

(Base Folder) \:C:\Users\oschmidt\Documents\Process DataAna]

|| Document Settings
|E| Document Content

|| Document Description (HTML format)

<h2=EB-Welding Report</h2=

|| Wildcard Examples

Header Table Settings

|| Data Protocol Table Settings |E|
Select Data Sequences - format: 1-3,6,8
2 |

|| Show Min Value

Show Mean Value
Show Max Value
| Select Channels
| Data Diagrams =]

Select Data Sequences - format: 1-3,6,8

2 J
Data Diagram Height |§| [ 0.0 mm | |E|

\E| Data Diagram 1 Settings \g\ |§\ |§|

O @ vaavikg I
(O) [E1 o5V [ma]
O & AV ma]

O/ SLSV [mA

[m]
Export

CIE]

Adl_2023.06-15_08-07-34ad!-generaied 202509121336:45 pro beam
EB-Welding Report
Saurcedat fle name Ad_202308-15_090734cmv
|CNC Pragam PatName _N_WKS_DIR{_N_EXP_WPDI_N_LISSAGE_EXP 1
MachineName ~Machine
Cpemiar “Operator> - Natfundin Sle!
Deperemant
Patho
Part Descripfion
Gun Syem na.
Fiament yo
Dafs Sequence 2 - Sex: Time: 102330 518
cnamsilams n vaius Mean e [
Ua-A/R] 80 @ 80
-SR] o sa7554 60
AV [ 587554 601
SLSVEnA) 2815 281522 285
sLA 2e134 2412581 24443
- frem] 16802 16802 16802
Ua-SVEY & (] &
Vi GM2 frber 205608 941606 1071605
a2 [roar ad1e05 000010518 00001153
ESVE 72 a7z 72
] 3718 7188 3724
e 1 1 1
Canty /A 4 64 4
SegX-AmA 27 27 27
S5g A A 22 22 22
HSUSTEE [ a [
MSVSTHE [ [ [
Page 112
I_202308-15_05-07-345d! - genermed 2025031213645 pro beam
Dgram 1- Dets $8qUancs 2 - Sert Time: 102330.578
2845 [XE™ 24454
10505
2820
110md 24404
2235 1005 i
10504 2438
5% 956 2430
10084
2425
e 2425
2820 LEE
s 4508 204
a0e5 2015




Summary pro beam

* Pb-Applications are continuously evolving
« For EB-Vision we focus on user interface and stability

* New message box added in case of image processing failure
* New features for Process Data Analysis:

» Automatic generation of welding reports
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