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VirtualPaintShop®

VPS/UV

The Module for the Simulation of Ultraviolet Curing of Coatings

Courtesy of DuPont Performance Coatings

Courtesy of BMW Group
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VirtualPaintShop® - VPS/UV

VirtualPaintShop® -
VPS/UV

UV curing technology is increasingly used
also in complex 3D applications. For a
consistent curing quality of the products,
UV irradiation has to be as homogeneous as
possible across the 3D workpiece surface.

A strong demand for helpful tools for the
planning and optimization of 3D curing
processes emerges in the industry.

VPS/UV is a new modeling and simulation
software developed by Fraunhofer IPA at
Stuttgart in collaboration with an automo-
tive manufacturer and Fusion UV Systems,
Inc. It provides virtual design of UV curing
processes at arbitrarily shaped 3D objects.
Irradiance and dose are calculated based on
lamp positioning and motion, number of
lamps, power output, conveyor speed, etc.
The software includes a variety of features
which will enable both simulation experts
and coating engineers to gain detailed
insight into the curing process, such as:

Absorption and reflection of UV light at
paint film surfaces and at other reflecting
surfaces.

Interactive modification and display of
relative motion between UV lamps and
workpiece.

» Selection and zoom of individual subareas

« Time-dependent analysis of process flow
and offline simulation data

* Implementation of the interrelation
between irradiation conditions (especially
time-dependent UV intensity and UV
dose) and curing quality

= Offline parameter studies and process
optimization

 Interfaces to established offline programs
The program has already been successfully

used to simulate automotive UV curing
processes.

Menu of VPS/UV:
Interactive and
maximum ease

of use

Momentary distribution of UV light intensity on a rotating

chair with shadow calculation

Simulation results plotted as contours on the structure.

Areas of over- or underburning can be easily identified.



VirtualPaintShop® - VPS/UV

Base version and add-ons
for specific lamp models

A basic requirement for a curing simulation
is the implementation of radiation models
describing the spatial intensity characteris-
tics of UV light sources. The base module
VPS/UV contains a library of standard light
sources. Simulation models for commercially
available high-performance lamp systems,
i.e. microwave-powered lamp systems from
FUSION UV Systems, Inc., Gaithersburg,
USA (or from other manufacturers upon
request), will be implemented as add-on
software modules to VPS/UV.
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Comparison between simulated and measured UV intensity values for different sections
(y=0;z =17, 25, 37 and 100 cm) and pattern of radiation field (top left)

TECHNICAL OVERVIEW
OF VPS/UV

« Powerful simulation tool for virtual
UV curing processes up to full-scale

car bodies

= Import of VPS/UV-compatible finite
element mesh files

» Efficient way of implementing
UV lamp characteristics into the
simulation model

« Optional finite-element lamp model to
improve irradiation and shadow

calculation on complicated geometries

« User-defined lamp and workpiece
kinematics

* Time-dependent solution including full
kinematics and shadowing effects

* Results for UV intensity and dose
across the workpiece surface in form

of a color code

« UV intensity and dose as a function of
time at any surface location

« Evaluation of space and time
gradients for UV intensity and dose

e Indication of under- and over-burned
regions by color coding

= Export of results into ASCII data files
* Operating systems: Windows 2000/XP
» Graphics card: OpenGL compatible

= Multiprocessor compatible

/
THE MODULES OF VirtualPaintShop®:
VPS/DIP  Simulation of transient air inclusions and resulting carry over of fluids due to immersion in basins
VPS/EDC Simulation of electro-deposition coating
VPS/DRY Simulation of thermal heat up and cool down of structures; curing of paint layers or adhesives
VPS/UV  Simulation of ultraviolet curing of coatings
VPS/ESC Simulation of electrostatic or pneumatic coat application
VPS/CP  Simulation of cavity preservation by wax spraying and propagation
CATIA BASED SOLUTIONS
(some modules require customization to customer specifics for implementation)
CATIA Toolkit Preparation of Simulation Models for VPS/EDC, VPS/DIP, VPS/ESC, CFD or AcousticPathAnalyzer
AcousticPathAnalyzer  Simulation of acoustic paths within car body cavities
Further information can be found on www.virtualpaintshop.de
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DEVELOPER

CADFEM GmbH

Marktplatz 2

85567 Grafing b. Miinchen
Phone +49 (0) 80 92-70 05-0
Fax  +49(0)8092-7005-77
E-Mail info@cadfem.de
www.cadfem.de

EVALUATE BY PILOT
PROJECT

For evaluation of the VPS/UV
capabilities as well as its suitability
for your product and process design
environment a pilot project conduc-
ted in cooperation with CADFEM is
recommended. Using your CAD or
finite element data of the object to
be cured as well as the description of
your UV curing facility CADFEM will
provide the entire modeling and
simulation workflow at a real
structure out of your current or
prospective product line.
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CADFEM SERVICES

* Preparation of the simulation
model

* Implementation of UV lamp
characteristics into the VPS/UV
library

e VPS/UV simulation and results
evaluation

* Optimization of the curing plant
layout in terms of your given
process windows, e.g. for UV
intensity and dose, curing time,
throughput of parts, etc.

« Licensing and training on VPS/UV
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DISTRIBUTORS

Germany / Switzerland / Austria
CADFEM GmbH

Marktplatz 2

85567 Grafing b. Miinchen

Phone +49 (0) 80 92-70 05-0

Fax  +49(0)8092-7005-77
E-Mail info@cadfem.de
www.cadfem.de

Italy

EnginSoft SpA

Via Malfatti 21

38100 Trento

Phone +39 (0) 461-915-391
Fax  +39(0)461-915-926
E-Mail info@enginsoft.it
www.enginsoft.it

France

ANSYS France

Les bureaux de Sevres

2, rue Troyon

92316 Sevres Cedex

Phone +33(0) 141-14 8345
Fax  +33(0)141-148346
E-Mail fradmin@ansys.com
www.ansys.fr

UK

IDAC Ltd.

Airport House

Purley Way

Croydon, SurreyCRO 0XZ
Phone +44 (0) 870-1 60 59 00
Fax  +44(0)870-16059 10
E-Mail info@idac.co.uk
www.idac.co.uk

Czech Republic and Slovakian Republic
SVS FEM s.r.0.

Skrochova 3886/42

615 00 Brno, Czech Republic

Phone +42 (0) 543-254 554

Fax  +42(0)543-254 556

E-Mail info@svsfem.cz

www.svsfem.cz

Poland

MESco

ul. Powstancow Slaskich 10
42-600 Tarnowskie Gory
Poland

Phone +48 (0) 32-7 68 36 36
Fax  +48(0)32-7683635
E-Mail info@mesco.com.pl
www.mesco.com.pl

Russia

CADFEM GmbH — Reprasentanz Moscow
Office 1703

77, Shelskovskoe Shosse

107497 Moscow

Phone +7 (0) 95-9 1323 00

Fax  +7(0)95-9132300

E-Mail info@cadfem.ru

www.cadfem.ru

Brazil

TTS — Technology Tools & Services

Rua do Rocio, 423 100. Andar cj. 1002.
04552-000 - S&o Paulo - SP - Brazil
Sergio R. Rodrigues

Phone +55-11-3853-4970

E-Mail sergio@ttsbr.com.br
www.ttsbr.com.br

www.cadfem.de

Japan

Cybernet Systems Co. Ltd.
FUJISOFT BIdg. 3, Kanda-neribeicho
01-0022 Chiyoda-ku, Tokyo

Phone +81-3-5297-3208

Fax  +81-3-5297-3637

E-Mail anssales(at)cybernet.co.jp
www.cybernet.co.jp/english/

China

CCA Engineering Simulation Software
(Shanghai) Co., Ltd.

RM. 918, No.777 Zhao Jia Bang Rd
200032 Shanghai

Phone +86-21 6471-6031

Fax  +86-216471-6050

E-Mail info@cca-es.com
WWW.CCa-es.com

India / Malaysia

CADFEM Engineering Services India PVT Ltd.
H.No: 48, 1st Floor

Parkview Enclave, Old Bowenpally
Hyderabad — 500011

Phone +91-40-64 54 3579

Fax  +91-40-64543579

E-Mail info@cadfem-india.com
www.cadfem-india.com

Korea

ATES Co. Ltd.

#1401 Woolim e-Biz Center Il, 184-1
Guro3 Dong

Guro-Gu

Seoul Korea 152-848

Phone +82-2-890-3800

Fax  +82-2-890-3810

E-Mail info@ates.co.kr
www.ates.co.kr

USA and Canada

Mindware Engineering, Inc.
39555 Orchard Hill Place
Suite 160

Novi, MI 48375

Phone +1 248 380-0808-101
Fax  +1248 380 0811
E-Mail info@mindwr.com
www.mindwr.com

OZEN Engineering, Inc.
1210 E. Arques Ave.
Suite 207/208

Sunnyvale, CA 94085
Phone +1-408-732-4665
Fax  +1-408-834-4557
E-Mail info@ozeninc.com
WwWw.0zeninc.com

All other countries

CADFEM GmbH

Marktplatz 2

85567 Grafing b. Miinchen
Phone +49 (0) 80 92-70 05-0
Fax  +49(0)8092-7005-77
E-Mail info@cadfem.de
www.cadfem.de



