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Abstract

As a manufacturer and service provider in the surface technology industry, we
know exactly what the individual needs of processing companies are. In the

area of conflict between perfect surface quality and simultaneous cost pressure,
suitable tools are needed to identify concrete measures for optimizing plant per-
formance. To this end, the ASIS Data Science team delivers customized software
products, precisely tailored to the requirements of the industry and flexible enough
to be adapted to the individual needs of the customer. Instead of offering off-the-
shelf products that only cover an intersection of your needs, we deliver software
that fits you like a tailor-made suit.

“I|I" surface-Analytics

For your digitalization strategy, Surface-Analytics provides you with clear key
figures and reports on plant performance and information for end-to-end quality
management.

Y
CC-Edit

CC-Edit is the solution for graphical editing of color change sequences. Complex
color change sequences can be edited quickly with a simple workflow. Even users
without programming knowledge are able to control the color changes.
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1. Standardized plants that are not standard

ASIS solves challenging tasks in automated plant engineering worldwide.

The result for their customers are perfect coatings with the highest economic
efficiency. The claim ,Connecting Technology and People” stands for perfect
cooperation between man and machine and for sustainable value created in
harmony with economy and ecology.

The company differentiates itself from its market competitors through its
high level of expertise in control technology and the use of digital intelligence.

ASIS in numbers

= Founded: 01.05.1998

= CEO: Hans-Jurgen
Multhammer

= Quality assurance: ISO 9001
= Information assurance: TISAX

= Export countries: > 30 worldwide

The wide range of competences
includes turnkey plants in the field of
coating, application technology,

quality control, surface treatment,
electron treatment, process automation
technology and digital simulation.

The internationally positioned systems
supplier exports from four locations in
Germany and a subsidiary near Shang-
hai to over 30 countries worldwide.

Fig. 1: ASIS Team
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2. Why ASIS?

ASIS combines technology and practice. Painting and software experts are united
under one roof at ASIS and are in lively exchange. This is how software is created
that offers the user the maximum benefit. In the sense of our claim ,Connecting
Technology and People”, we have made it our mission to optimally design the
human-machine interface with a high level of solution intelligence in the sense of
simplicity and intuitive operation.

A good software solution does not only deliver the bare information, only when

information, design and operation interact optimally, it generates the maximum
performance for the user. Simplicity and intuitive operation boost the end user's
skills and thus the ultimate utility value of the entire software.
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3. Surface-Analytics 4.0 - process data analysis

One of the most current topics of digital trans-
formation is the collection and evaluation of data
in production plants. The data usually lies unused
on the controllers of the plants.

With Surface-Analytics 4.0, ASIS GmbH offers a
platform that transfers all relevant data from the
PLC to a database and then clearly processes and
visualizes it in a web application.

Starting with the evaluation of the plant availa-
bility up to the tracing of faulty components, all
information is provided centrally in one interface.

3.1. OEE Dashboard

OEE (Overall Equipment Effectiveness) is a com-
mon method used to measure and evaluate the

availability and performance of industrial equip-

ment and the quality rate achieved with it.

This allows meaningful conclusions about the
performance of your plant and further optimizati-
on. Surface-Analytics 4.0 collects this information
and presents it clearly with several dashboards.

“IJI" Surface-Analytics

Your advantages:

= Qverview of current and historical pro-
duction data

= Evaluation of data for improved process
planning

= Long-term failure archive with various
filter options

* Integrated maintenance plans
Future-proof communication standard
OPC UA

= Easy access via browser on any end
device

= Holistic support from specifications to
commissioning

» Export of production data as xlsx file
User-configurable e-mail reporting

1*2 OEE-Dashboard

From: | 15.02.2022 00:00 O 4o [17.03.2022 00:00 3

IOk Loga

5 Automation Systems & Intelligen

Fig. 2: OEE Dashboard

SurfaceAna

............

www.asis-gmbh.de A‘
[



ANIN

3.2. Production data

Improve your quality management with the help of continuous process data
recording. Selected parameters from each production step are recorded for each
product carrier that passes through the production line and stored in a database
In this way, when tracing faulty components, conclusions can be drawn about the
processing times and process parameters, and thus the processes can be optimi-
zed in a targeted manner.

SurfaceAnalytics 4.0)

=2 OEE-Dashboard

:=Production Data

D Plant disposability

- : : i Download
B Ressources From: 15.02.2022 00:00 0 To:| 17.03.2022 00:00 [w] -
R Plant overview
l=2 Maintenance plan = —T ] ] ]
Wasking| | | Washing sk
& PT-Prediction 8| Zone 1 | Zone 1 | Zone 2 | Zune 2 | Zoow 2 | Zore 3 | Zoe 3 | Zorw 3 | Zoews 4 | Zore 4 | Zana 4 | Zow 3 | Zorw 5 | Zore 5 | Zomr & | Ziomo & | Zowwr &

waming| awer | 0K |waening| svee [ 0K wan

i
i
2
i
i
2

waening| sece | O [waming| wrer

& COMV-Prediction

' APP-Frediction

O Service life
A Errors v

BB Typetable

@ Colortable
£= Production data
S Databases

£ Setup =

Fig. 4: production data

Usecase:

Traceability of faulty components

Task: Benefit:
A batch of components from a powder coating = |If this happens again in the future, it is now pos-
plant has failed quality control. The task is now to sible to react in the process. The components are
determine what has caused this. manually discharged, cleaned and recoated before

they enter the curing oven. This means that the

The process data evaluation from Surface Analy- entire batch can be used

tics shows which process in the plant these com-
ponents went through and when. Each process is
marked in the system as ,0K" or ,not OK",

In the event of a fault, it is now determined that
the process technology had a malfunction during
the coating process and that the humidity and
temperature in the booth were not ideal because
of this.

Fig. 3: cooking chamber
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3.3. Malfunction message archive

The malfunction archive supplements both the process data and the OEE evaluati-
on. Using predefined filter options, fault frequencies and fault times can be viewed
and evaluated over any period of time.

In this way, the causes of plant downtimes and quality deficiencies can be specifi-
cally identified and eliminated.

Al
SurfaceAnalytics 4.0
W Error Message Archive
From: | 15.02.2022 00:00 0| Tec 17.03.2022 00:00 O Count messages in chosen range18
EdrMceming shitt FlLate shirt [ElNight shite n m
PLC Struct 1 Struet 2 Struct 3 Struct 4 Error Text Error Type Date come Time active Language Shift
v [min] book
FT Ma Set value velocity out of range Error sh n
FT MADZ Set value velocity out of range Error 8 Englsh n
FT MADY Mo feedbeck from saftey sensor BG1 Esror ] English n
FT MADY Comveyar not in home position Warning n
FT MAD, Imernal Error; Ermor Code F48 - No position feedback Error 1 English n
FT Ma Set value velocity out of range Error 1 sh n
FT MAD Timeout corveyor move out - Wagon did not leave the conmveyor Error 1 nglish I I

Fig. 6: Malfunction message archive

3.4. Recording of energy consumption

Rising energy prices are a major cost factor in the industry. This problem tends
to get worse and worse. Therefore, it is even more important to know the energy
consumption of your plants in order to minimize it.

Surface-Analytics 4.0 records all consumptions - from electricity to compressed
air - and prepares them graphically in a clear way. This way, power peaks as well
as standby consumption in your plant can be detected and reduced.

Jh.

SurfaceAnalytics 4.0

B¥Energy Consumption
From: |15.02.2022 00:00 £ Te:/ 17.03.2022 00:00 (=]
Elastrieny cae
Compressed Al OEE
O e LOGO

Fig. 5: Recording of energy consumption
www.asis-gmbh.de A‘
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3.5. Excel Import & Export

Surface-Analytics 4.0 also offers the possibility to export the collected data for own evalua-
tions. Type tables and production plans can also be imported from Excel and then loaded
into the plant control system.

3.6. Maintenance plan & shift book

By integrating maintenance plans and shift books, the platform can be perfectly integrated
into the daily work of maintenance and plant operators.

SurfaceAnaly
G APP-Prediction
WRessnsces [ soon- Jf cans- |

Frome (15.02.2022 00:00  O(To. 16.04.2022 00:00 (u]

4 PTPrediction Linle 1 cabine 1 operating time fan Linike 3 Cabine 2 opevating me fan

& Setup Linie 7 cabine 1 aperating time fan Linie 2 cabine 2 operating time fan

O HR OGO

Ttae St 47

k) W 2y o1 o) i 150 el o Bt e ) o ey

Fig. 7: maintenance plan with predictive curve

Usecase:

Maintenance plan

Task:

* The filters of air handling units must be replaced
regularly. They are set up for this purpose in the
Surface Analytics maintenance plan and a mainte-
nance interval is defined.

= The maintenance plan adds up the actual ope-
rating hours of the ventilation system and uses
them to calculate the expected time, when the
maintenance interval will be reached.

Benefit:

Production interruptions are detected and inclu-
ded in the calculation. This excludes the possibili-
ty that the filters are changed too early.

Abb. 8: Air handling unit
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4. CC-Edit - Optimization of color change sequences

In plants with more complex coating applicati-
ons, the commissioning and optimization of fully

automatic color change processes is a major J

challenge. For this application ASIS has develo- .

ped the ColorChangeEditor (CC-Edit). CC-Edit is a -
graphical Windows application that allows easy CC_ Ed |t

and clear editing of color change sequences and
loading them into the control system. For the Your advantages:
communication with the controller OPC UA, the S

ication standard is used. With Easy changes and optimization of color
SQCUI’G Cqmmumca P " change sequences via a graphical user
this solution ASIS offers the possibility to imple- interface
ment adaptations or changes easily and quickly
without programming knowledge. In addition, the
color change processes can be saved online and

» Offline preparation possible
Runs on Windows 10 and 11 PCs

: Future-proof through communication
offline. via OPC UA
4.1. Simple editor » Changes also possible during running
production
Each coating application is divided into different » Simple graphic change of the valve
rinsing groups in order to be able to rinse and interlock also for maintenance work
press them separately. CC-Edit maps exactly the- » Data backup online as well as offline

se groups and makes it possible to optimize the
different areas of the application separately from
each other. The step chain that runs in the system
control is displayed graphically in CC-Edit for editing.

For each step it is selected which valves are opened and how long this step is active. It is
also possible to wait for predefined conditions for switching on, e.g. robot positions.

M ASIS ColorChangeEditor - [C\Sofa 6xmi] = (] X
W0 Project Window Langusge Help -8 x
Save i Saveall (& SP Copy | &, 5PS>> PC & PC>> SPS | £ SPS>> PC Al & PC 2> SPS ANl | ¢ Settings £ Online-Check Connect
Actual open T
[ERE
SPCC5PIL->Rush_2 <l e 1 Secons S Cotr Gl = Lock (2]
=-fai LowRunner Name 5 10 15
-l SPCC 1FG_ML1
ol PIL 27YL_WAT
¢ Flushl 3ZYL_MF1
.0 Fsh 2 4FG_DP1
o O feh 3 5RSV_L
Lo ;‘W"“S“ GRSV R
L g o TFG_LMC)
: 3FG_HLC)

B ruc i
. 9DP_VL

132 FRG_HLCI
14 Y1_FRG_LM-CJ
15 ZYL2_MA

16 ZYL1_MF

17 ¥3_FRG_DP

Conditions
Steps 1

Pumpe [U/min] 200 | 200 | 200

BPR [Bar] 35|35
Time Level Message
1/17/2023 B:26:46 AM INFO CCEdit started
1/17/2023 8:26:51 AM INFO Project C:\Sofa 6.xml opened

Tuesday, January 17, 2023

Abb. 9: CC-Edit
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4.2. Pressure and speed specifications

One of the biggest challenges of a color change is to keep paint losses and solvent
consumption as low as possible. To control color changes even more precisely,
CC-Edit offers the function of flexibly changing the setpoints for pumps and pres-
sure controllers during the process. This allows color changes to be optimized
even better.

A ASIS ColorChangeEditor - [C:\Sofa Gxmi] = m] xX
sl Project Window Language Help -8 x
Save [l Saveall (@ SP Copy | K SPS>>PC & PC>>5PS | @85PS>> PCAIl &8 PC>> SPSAI | ¥ Settings /= Online-Check Connect
Actual open Time
e 19 &
SPCC-PILFush_2 Base 1 Seconds Count Columns Lock u
=+l LowRunner 1 FG_ML1
- Ju SPCC 22YL_MA1
= fum PIL 3ZYL MFI
¢ @ Fush_1 4FG_DP1
© Fush 2 5RSV_L
~© Flush_3 6RSV_R
g :‘“"ﬂ““‘h 7FG_LMCJ
ECOover
@ Lood 8FG_HLLY | |
-l PUC —
13 ¥2_FRG_HLCJ
14 Y1_FRG_LMCJ
15 ZYL2_MA
16 ZYL1_MF _ o x
17 Y3_FRG_DP
Value 220 OK
Conditions
Steps [ RN N N NN N N e R EN N E
Pumpe [U/min] 200 | 200 | 200
BPR [Bar] 23 (323
Pumpe [Hz]
Time Level Message
1/10/2023 1.02.51 PM INFO CCEdt started
1/10/2023 1.07:22 PM INFO Project C:\Sofa 6.xml opened

Tuesday, January 10, 2023

Abb. 10: Enter analog values

Usecase:

Special paint supply

Task:

Rarely used and cost-intensive paints have to be
included in a coating line. The loss of paint when
changing the color should be kept as low as possi-
ble.

With the help of CC-Edit, all elements of a special
color station, such as pumps, pigging systems
and runback regulators, can be optimally adjusted
and controlled so that losses are kept as low as
possible.

Benefit:

Thanks to the optimized color changes, several
mililiters of paint can be saved with each rinsing
and press-on operation. In total, this offers high

potential for cost savings. Fig. 11: ASIS Special-Paint-Sup Performance
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4.3. Valve interlock

The valve interlock prevents incorrect conditions in the system and possible damage. The
interlock defines which valves may be open at the same time. This applies both in the edi-
tor for the color change sequences and in the maintenance mode of the system.

All valves are recorded against each other in a matrix in CC-Edit and can be easily selected
and deselected graphically.

A ASIS ColorChangeEditor - [C:\Sofa 6] = O x
sl Project Window Language Help -8 x
) Save @B Saveall ('SP Copy | &, PS> PC & PC>> SPS | &8 5PS>> PCAIl & PC>> SPSAN | Settings 5 Online-Check [ Connect
Actual open
SPCC->PIL->Aush_1 = [l lizoc B
- LowRunner 10[11]12 13[14[15/16 17
-l SPCC
- PIL
4@ Flush_1
i 4@ Flush_2
o0 Fsn 3 5RSV_L
— E"‘"'"“s“ 6RSV_R
@ Recover TFG_LMLS
9 Load 8FG_HLCJ
-l PUC =
= 9DP_VL
10DP_RL
11PLVL
12
13Y2_FRG_HLCJ
14 Y1_FRG_LMCJ
152YL2 MA
16 ZYL1_MF
17 Y3_FRG_DP
Time: Level Message
1/10/2023 1:11:13 PM INFO CCEdit started
1/10/2023 1:11:15 PM INFO Project C:\Sofa 6xml opened
Tuesday, January 10, 2023

Abb. 12: Valve interlock
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4.4. Work and save offline

Another plus point of CC-Edit is that program settings can be made comfortably offline. In
the background, an XML project file is used to store all the necessary information. Chan-
ges can be conveniently prepared at the office and then imported into the system later.
The XML project file also enables easy archiving of the color change processes.

M ASIS ColorChangeEditor - [C\FMRami] = [m]
@ Project Window Langusge Help .8 x
[E) save @ Saveall (M SP Copy | &, 5PS>»PC &, PC>> SPS |8 5PS>» PCAIl & PC>> SPSAIl | £ Settings £ Online-Check ¥ Disconnect
Actual open = Time Time base e B
b S S [ & 0001 Seconds  CountCohmns 64 Lock Tme | 0.001 Seconds Court Columns 64 [a]]
- ASIS_neu Name M 5 10 15 Name M 5 10 15
-l PMR 1AWB2.LM AEEE B B ENm 1 AWB2.LM HEEE B B E
©-fal sPRCOT 2 AWB2.DP3 T | ] 2 AWBZ.DP3 HEE
E-b FC1-PUC 3AWB2PL HE B B B B 3AWE2 PL HE B B B
i@ Fush_1 1awezorz sanezorz [
@ Fush 2 savezire | HINHEEREREREN 5 awb27RG | I I
e E”i:—éM sawezsky [ sawezsky [
g i 7 AWB2.DF1 7 AWE2DF1
e 8 AWB3PL 8 AWB3.PL
ean_Test
- FC2-PIL 9 AWB3.LM HEE 9 AWB3.LM
B PRIMER 10 KHAL [ [ | 10 KHRL | ] ]
[ BASECOAT 1 awesskv [l 11 AWB4.SKV
N 12aweirl 12aweirl [
1aweild [l 13avetly
14 KHVL ] 14 KHVL ||
15 15
16 15
176rR-MoL [ 178PR-MoL [
186PR-Tbar |1 186PR-bar [
196PR-20ar |1 196PR-20ar [
208PR-%ar I 206PR-%ar [
216PR-4ar [ 216PR-4br [
228FR-5ar I 226FR-5ar [
..... -— [y — -
Time: Level Message
1/10/2023 1:14:50 PM INFO Al Lacks saved
1/10/2023 1:14:51 PM INFO All Traces saved
Tuesday, January 10, 2023
Abb. 13: on-/offline comparison
Usecase:
Use of coatings with different viscosities
Task: Benefit:

In a coating line, paints with widely differing
viscosities are used. This means greatly differing
run times for rinsing and pressing when changing
colors.

With CC-Edit, several color change programs can
be created for the same rinsing group. This allows
press-on rinsing programs with different intensi-
ties and run times to be created.

Now during operation, the different color change
programs can be assigned to the colors so that
each color can be optimally used in the applica-
tion.
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5. Summary

Intelligent planning services mean for us to know you and your environment exact-
ly. We develop customized solutions with an overview of the entire value chain of
surface technology. With the use of latest software systems, we create long-term,
economic and sustainable value.

We provide the link between theory and practice. From the many projects we have
implemented in surface technology, we know exactly where the problem lies. Our
software experts are familiar with the requirements of the industry down to the
smallest detail and are optimally networked with coating specialists. Thanks to
complete in-house development, we are also able to integrate individual wishes.

6. Contact

For further information or questions about the virtual factory please contact:

Andreas Schneider
a.schneider@asis-gmbh.de

Tel.  +4987127676-278
Mobil +49 1517 18068959

ASIS GmbH
Kiem-Pauli-Stralle 3
84036 Landshut

www.asis-gmbh.de
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