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MissioN STATEMENT OF THE REGIONAL UNIVERSITY
KNowLEDGE CENTER FOR VEHICLE INDUSTRY

The mission of the Knowledge Center is to act as a sci-
entific and technological innovation center in the field
of vehicle industry in cooperation with the economic
sector, to perform outstanding research and operate
a development network in the region and thereby to
enhance the country’s competitiveness and to support
the region’'s economic development.

The Knowledge Center offers a research infrastruc-
ture and human resources that are available for every
enterprise in order to elaborate and implement new
technologies as well as to create competitive automo-
tive products.

In the long-term the organization intends to operate as
a center of excellence, which is one of the determinant
factors in automotive innovations in the Austrian-Slo-
vak-Hungarian border region.
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Széchenyi Istvan University wishes to take on an initia-
tive and innovative role in the great challenge of the 21st
century, in the deployment process of the knowledge
society. Their establishment was primarily based on the
future social and economic needs of the development
in Upper Transdanubia. Their greatest ambition is to
become a knowledge center that serves its region — and
thereby the country — with its vast educational, research
and development resources to offer. They assume an
initiative role in enriching the cultural and scientific life
in Gydr and its surroundings.

In the interest of their mission:

With the results of their scientific activities and with
their experiences acquired through their application
they contribute to fact that the students acquire the
most modern knowledge that is also applicable in
practice and thereby building a strong base for their
professional careers.

By creating the efficient conditions for life-long learn-
ing, they offer numerous opportunities for continuing
education in order to maintain the competitiveness of
the knowledge already acquired.

Through their doctoral schools and other scientific
and professional workshops, they systematically im-
prove their lecturers’ and researchers’ scientific and
professional preparedness, respectively. They make
sure that the community of lecturers and researchers
are kept up-to-date and its structure is adapted to the
ever-changing tasks.

By expanding their international relations and through
their activities, they integrate into the domestic and
European scientific community and among the institu-
tions of higher education.

They maintain constantly expanding, intensive relations
with the economic sector. With the scientific activity of
the professional workshops, they support the develop-
ment of manufacturing or service activities and help the
reinforcement of the industrial competitiveness.

They actively participate in acquiring the resources
necessary for their activities by offering research
services and by utilizing international tenders and
other opportunities.

Based on their quality development program, they
constantly make sure that there is an effectively and
economically operating organization serving the stu-
dents' and partners’ needs to a maximum extent.
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OVERALL AIMS
(STRATEGY)

The Regional University Knowledge Center for Vehicle
Industry serves the research and development needs
of the automotive industry belonging to the economic
catchment area of Gyér. This concentration has a na-
tionally outstanding role as 57% of those employed in
the domestic automotive industry work in the Middle
and West-Transdanubian region. Within this, the activ-
ity of Gyér-Moson-Sopron County in the vehicle indus-
try is 4.7-fold compared to the national average.
Internationally the Central European car manufacturers
count on producing 4-5 million vehicles and 3 million
engines by 2010. At the same time there is expected
to be a strategic reorganization in the division of labor
between the end product manufacturers and the sup-
pliers, for the benefit of the latter, which will primarily
be manifested in the fact that while vehicle sales will
grow by 28% during the decade, the suppliers’ share will
increase to 46%. Concerning Gydr and its catchment
area, these tendencies of development are expected
to result in an even more dynamic boom, which will
generate a considerable need for R&D activities.

In line with the development of the regional and Europe-
an vehicle industry, the Knowledge Center considers the
predominance of three key aspects as its goal: safety,
environmentally friendly operation and economical
manufacturing. The research of modern materials and
technologies related to vehicle manufacturing and the
indication of new possibilities in mechanical construc-
tions both serve the realization of these aims.

The technological research realizing the overall aims
embrace the most important primary shaping proc-
esses and secondary operations used in manufacturing
technologies and finishing processing used in the vehicle
industry. Among the primary shaping processes, cast-
ing, polymer molding and metal forming operations
have a considerable role.

In secondary processes, the key areas are high-speed
cutting, hard processing as well as heat treatment and
surface techniques. The research on the application of
modern surface treatments focuses on tools as well as
parts exposed to high temperature and vehicle parts
moving on one another. Moreover the whole scope
of the manufacturing process is represented in the
research profile, including production management
and logistics.
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The research related to constructions includes the
theoretical bases of developing vehicle part-units and
the concrete realization of several prototypes as well.
Within this the research on gauging bearings and gears,
just as the search for solutions resulting in minimum
noise emission are given special attention. Vehicle unit
development is oriented towards new axle solutions
and their main fields of application are agricultural
power machines and vehicles.
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Computer simulation plays a key role in both technology
development and construction, which is highly useful in
both modeling technological processes and in solving com-
plex problems connected to flow and thermal conduction
that take place in vehicles. The simulation laboratory that
is uniquely complex in the region, aims at applying and
further developing these techniques. This lab demon-
strates a new quality in technology development and in
the realization of “design for manufacturing” constructions
by integrating the CAD and FEM procedures.

The strategic aim of the center is to create world-class
research potential in the outlined research field at the
knowledge base of Széchenyi Istvan University, with 8-
10 full-time researchers, the university's lecturers and
students, as well as modern research tools and methods.
It will help the consortium partners and the companies
connected to the Knowledge Center to develop and
manufacture products that are competitive on the world
market and have a high value added.

Besides, it is one of the Knowledge Center’s most im-
portant goals that with its emanative effect, it should
promote education at the university and continuing
professional education at the companies. Special atten-
tion is paid to the aim that the applied technologies,
the new methods and instruments should efficiently
promote undergraduate, graduate and doctoral educa-
tion, and the scientific workshops should provide an
ideal framework for educating young researchers. These
goals related to university education are supplemented
by achieving excellence in knowledge and technology
transfer towards the companies.




EXECUTIVE SUMMARY

The three-year program of the Regional University Knowl-
edge Center for Vehicle Industry is based on the theory
of gradual build-up. The focus point of the first year was
competence development: acquiring the comprehensive
knowledge related to the research topics, establishing
the research infrastructure and achieving initial research
results on these bases. In the second year, relying on the
advanced research infrastructure and expertise, industri-
ally exploitable results and new applications have been
created then in the third year, as a continuation of these
developments, new and internationally acknowledged
procedures and equipment will be elaborated. They will
allow launching new domestic and international projects,
elaborating new procedures and patents and the self-sup-
porting operation of the Knowledge Center.

In the second year of the program, the research in-
frastructure continued to expand at Széchenyi Istvan
University and new development results were achieved
in line with the set goals. Based on an inquiry conducted
about the needs, the geometric dimension testing labo-
ratory was supplemented with a modern roundness
geometry system whereas in the field of material testing
the purchased scanning electro-microscope and micro-
analyzer represents the new quality. Thereby the ability
of the measurement labs to serve research and the
region's economic sector has been further extended and
itis able to satisfy higher and higher levels of needs. The
instrument pool intended for the computer simulation
of the technologies has been supplemented by software
supporting manufacturing development and new, large-
capacity workstations have been put to use in order to
serve the increased calculation demand.

The human resource development of the Knowledge
Center had already been achieved in the first year; in
the second year six full-time researchers, seven parttime
project leaders, 19 university lecturers and engineers
employed with temporary contracts and 14 students per
semester can be considered as permanent staff who were
complemented by further lecturers involved in the imple-
mentation of several projects when necessary. Project
management is performed by three full-time employees in
cooperation with the university's administrative/economic
organization.

The three consortium partners have also fulfilled their
research tasks planned for the year 2007. Borsodi Mtihely
Kft. (Borsodi MUhely Ltd) was engaged in elaborating test
environment for the machining center procured in the
framework of the project and in developing the production

technology. Raba Futém(i Kft. (Raba Axle Ltd) cooperated
in developing primary shaping technologies and managed
the complex activity called “Developing modern vehicle
constructions” as project leader. In this framework, several
modern axles have been developed. SAPU Bt. (SAPU Lp)
stabilized the gas-assisted injection molding technology
—realized as a technological development in the first year
— during the application in manufacturing. In the second
year, they carried out successful research in optimized tool
shaping and in the recycling process.

From the summary it can be stated that the profes-
sional aims of the second year's activity plan have been
achieved according to the scheduled program. The ef-
ficient fulfillment of the third (final) year’s tasks will be
supported by the established effective collaboration, and
the modern IT platform and management.
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ORGANIZATIONAL STRUCTURE AND MANAGEMENT

The Regional University Knowledge Center for Vehi-
cle Industry operates as an individual business unit of
Széchenyi Istvan University and belongs to the Rector’s
sphere of authority. The Vice-Rector for Innovation
and Development directly supervises it.

The Founders’ Assembly, made up of the top managers of
the consortium members, is the primary decision-making
body of the JRET. The Steering Committee, commissioned
by the Founders' Assembly is responsible for completing
the whole project. The president of the Committee
oversees the fulfillment of the research tasks. His work is

The composition of the individual bodies is as follows:

Founders’ Assembly:

Dr. Tamas Szekeres - Rector - Széchenyi Istvan University

Istvan Pintér - Managing Director - Rdba Axle Ltd

Laszlé Borsodi - Managing Director - Borsodi Mhely Ltd

Antal Mihalicz - Managing Director - SAPU Lp

Steering Committee:

Dr. Imre Czinege - Professor, President of the Steering Committee

— Széchenyi Istvan University

Dr. Karoly Kardos - Vice-Rector for Innovation and Development

- Széchenyi Istvan University

Dr. Karoly Szécs - Director for Business Development

— Rédba Axle Ltd

Szabolcs Horvath — Technical Manager — Borsodi Mdhely Ltd
Zoltan Odor — Head of the Injection Molding Plant - SAPU Lp

Scientific Committee:

Dr. Tamas Réti — Professor, President of the Scientific Committee

— Széchenyi Istvan University

Dr. Csaba Koren — Professor, Vice-Rector — Széchenyi Istvan University

Dr. Kéroly Kardos — Associate professor, Vice-Rector
- Széchenyi Istvan University
Kéroly Falvi — Scientific Advisor - Réba Plc

Dr. Gabor Dogossy — Assistant professor — Széchenyi Istvan University

Dr. Tibor Bercsey — Professor, Institute Director

— Budapest University of Technology and Economics

Dr. Tibor Czigany — Professor, Head of Department

— Budapest University of Technology and Economics

Dr. Miklés Tisza - Professor, Head of Department
- University of Miskolc

JRET management:

Péter Tamas Szilasi — Manager Director— Széchenyi Istvan University
[ldiké Kébor — Project Manager — Széchenyi Istvan University
Szabina Nagy — Project Assistant — Széchenyi Istvan University

Méria Peterka Németh — Economic Administrator
— Széchenyi Istvan University

supported by the Scientific Committee, which due to its
name, defines the main directions of research and develop-
ment activities and assesses the results achieved.

The management leader of JRET is the manager director,
whose work is supported by a project manager and an
economic administrator. Financial settlement is done in-
tegrated into the university's economic organization with
the coordination of an independent financial administrator.
The research projects are overseen by project leaders,
who involve the university's lecturers and students as well
as external experts in the realization process.
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The relationship between the managing bodies of the
Knowledge Center and the organization carrying out the
research activities is depicted by the following organiza-
tional chart:
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CONSORTIUM PARTNERS

The leader of the consortium, Széchenyi Istvan Univer-
sity is involved in engineering, economics, law, nursing,
social work and music teacher education. The university's
intellectual capacity and the rate of lecturers holding
scientific degrees make the institution suitable for high
standard research and development activities. As a result
of the above, the university is a dominant institution of
the West-Transdanubian region, outstandingly developed
in the national comparison, and is closely connected to
the economy of Gydr and its region, which have the
second strongest potential for income production after
Budapest. Its main majors rely on the electronic and ve-
hicle industry, which are remarkably strong in the region,
moreover on infrastructural development and operation
and on the management and international relations of the
companies and public institutions working in this field.
The university's infrastructural facilities, supplemented
by the planned developments, are suitable for the edu-
cational and research tasks in the long run.

The corporate partners of the Knowledge Center are
the region’s significant companies in the vehicle industry,
which represent the whole cross-section of the vehicle
industry's supplier structure due to the differences in
their ownership structure and company size.

As a traditional Hungarian company, the history of
Raba Axle Ltd in research and development go back
to the beginnings of the hundred-year-old Hungarian
vehicle manufacturing. They keep their development
activity on a high level still today, which is justified by
several innovation awards. The company, employing
two thousand people, is present on the world market
in several significant product groups. The firm manu-
factures axles and their components, respectively, for
medium-size and heavy trucks, buses and agricultural
and power machines. The product scale includes the
front, the rear, the driven and non-driven, the steered
and non steered and portal axles, their most impor-
tant components, main units or head assemblies, the
differential gears, their gears, the |-beams and the
knuckles.

SZECHENYI ISTVAN
UNIVERSITY

GYOR
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As a Hungarian-owned, stably developing medium
enterprise, Borsodi Mihely Ltd cooperates in tech-
nological development and applications in an efficient
way based on their supplier experiences in high tech-
nology. Their main strength lies in high-level cutting
technology, precision assembly and measurement.
Their profile is constantly expanding and through their
activities, the aircraft industry also appears as a target
field in the work of the knowledge center, alongside
the ground vehicles.

Based in Mosonszolnok, SAPU Lp (a subsidiary of the
Schefenacker company group) supplies internal and
external rear-view mirrors to almost all considerable
companies in the automotive industry. Their largest cus-
tomers are MERCEDES, OPEL, AUDI, VW, Ford and
BMW. Assembly technology has been developed for 11
years at the firm and the large-series painting of plastic
has covered 3 years. As a member of the consortium,
they are involved in adapting and further developing
modern polymer molding technologies. Within the
company group, SAPU set the aim of elaborating an
independent rear-view mirror development basis. In
this framework, they have created 12 workplaces for
researchers and developed an analyzing laboratory.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY




RESEARCH PROGRAMS (2006-2008)

R&D PROGRAM NO. [

Research on the manufacturing technology and tools of highly complex, high-quality components for the

Part task |/1.:

Part task |/2.:

Part task I/3.:

vehicle industry

Developing modern primary shaping technologies and tools
Implementers: Széchenyi Istvan University, Raba Axle Ltd, Sapu Lp

Developing modern cutting technologies and design algorithms
Implementers: Széchenyi Istvan University, Borsodi Mdhely Ltd

Research on technological solutions for increasing the life span of components and tools in the
vehicle industry
Implementers: Széchenyi Istvan University, Raba Axle Ltd

R&D PROGRAM NO. Il

Developing modern vehicle main units and researching their diagnostic methods

Part task Il/1.:

Part task Il/2.:

Part task Il/3.:

Part task Il/4.:

Research on optimized construction procedures
Implementers: Széchenyi Istvan University, Raba Axle Ltd

Developing special axle constructions for agricultural power machines
Implementers: Széchenyi Istvan University, Radba Axle Ltd

Developing special axle constructions for utility vehicles
Implementers: Széchenyi Istvan University, Radba Axle Ltd

Analyzing the energy flow of the vehicle main units, revealing the correlations between manu-
facturing technology and reliability
Implementers: Széchenyi Istvan University, Radba Axle Ltd

R&D PROGRAM NO. |lI:

Technology and knowledge transfer

Part task Ill/1.:

Part task Ill/2.:

Educational and training program
Implementers: Széchenyi Istvan University

Activities supporting R&D tasks
Implementers: Széchenyi Istvan University, Raba Axle Ltd, Borsodi Mdhely Ltd, Sapu Lp
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THE RESULTS ACHIEVED BY THE PROJECTS IN 2007

Research in the second year of the project was again
centered around two professional programs: technol-
ogy and construction. Their results are disseminated
to the two most important user groups — students and
corporate professionals — through the educational and
technology transfer project. The mostimportant results
of the professional programs will be detailed as follows.
In the course of the research on manufacturing technol-
ogy of automotive components, solutions involving quality
improvement and tool life span increase have been found
during the computer simulation of cutting and polymer
molding technologies. As a result, through the simulation of
the forging technology and the optimization of lubrication,
tool life span could be increased by 15% and faulty product
could be decreased by 20% in the case of several products at
Raba Axle Ltd. By introducing the metal deposition welding
method, the renewal of worn-out tools has been solved.
With the help of the injection molding simulation soft-
ware, SAPU Lp managed to make such geometrical
changes on new products that facilitate manufacturability
and decrease faulty products. Coating the gas valves with
nano-composite resulted in a considerable increase of
tool life span and the recycling of varnished base mate-
rial resulted in substantial cost reduction. The research
on cutting technology focused on hard machining: as a
result, the applicable tools and cutting technology have
been experimented at Borsodi Muhely Ltd in relation with
the machining of materials used by the air industry. These
activities generated surplus revenue of HUF 30 million at
the consortium partner, which made it possible to cre-
ate 3 new workplaces, out of which two are researcher
positions. In the interest of improving the experimental
testing capacity of the technologies, Széchenyi Istvan
University further developed the sheet metal testing
equipment and elaborated on a new decision support
software for the optimal selection of cold forming tool
steels and coatings.

In the topic of modern vehicle main units development
considerable results have been attained both in the
applied research serving as a basis for the construction
work and in the creation of the new main unit. In the
theoretical basic research, new computer-aided bearing
designing software has been put into application and the
application of finite element technique in the creation
of new constructions has substantially developed. With
respect to experimental techniques, in the field of noise
measurement and analysis, the tests calling forth the

reduction of the noise level of the axles and of the whole
vehicle have been finished. During the main unit develop-
ment of agricultural power machines and utility vehicles,
two new products have been elaborated in each field and
development preparations have been made for further
products. The new products already sold a generated
surplus revenue of HUF 544 million at Raba Axle Ltd.
The most spectacular result of the technology transfer
activity was the Tech4Auto international automotive
conference and exhibition, organized for the second time.
At this event the Knowledge Center and its partners
presented the development results achieved in 2007
in 19 presentations. The staff of the Knowledge Center
reported on the research altogether in 35 publications
and 22 conference presentations: out of these 16 articles
were published in foreign periodicals and 7 presentations
were delivered at international conferences. The key ele-
ment of the educational program in 2007 has been to
reinforce the scientific background for the newly starting
MSc degree programs and to support talented students
in the whole scope of education.

Among the indices characterizing the summary results
of the research it is worth highlighting that 7 new work-
places have been created out of which 4 are research
positions. Twenty-eight new products, services and
technologies have been created; the surplus revenue gen-
erated by the research is HUF 717 million out of which
HUF 554 million is export. In parallel, the consortium
partners attained cost reduction of HUF 32 million. Raba
Axle Ltd intends to enter a new product at the Innovation
Grand Prix contest. All these results demonstrate that
the project has achieved its most important goal and has
reinforced its positions in the R&D market.
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l/1-1: MODELING AND EXPERIMENTAL ANALYSIS
OF PRIMARY SHAPING PROCESSES

PROJECT LEADER: DR. ERNG HALBRITTER (SZE-AJT)

SUBPROJECT LEADERS: ATTILA Buczkd, KRiszTIAN TOTH, GABOR DocGossy, LEveNTe SoLecki (SZE-JRET),

Ferenc Tancsics (RABA), Zotan Opor (SAPU)

OVERVIEW

In the year 2007, the researchers used the software
of the computer simulation laboratory serving tech-
nological and construction development for basic and
applied research as well as for operational experimen-
tal development. With the aid of the technological
process simulation software (AutoForm, Deform 3D,
MoldFlow Adviser) sheet metal forming, forging and
plastic molding technologies were optimized. Besides
the theoretical issues, the frictional processes were
also analyzed and experimentally checked. The finite
element software analyzing the thermodynamic and
flow processes (Hypermesh, Fluent) were used pri-
marily during the development carried out by Sapu
Lp, whereas the research on manufacturing process
optimization was realized based on the Technomatix
software. The details thereof can be found in the indi-
vidual research projects.

ACTIVITIES COMPLETED

The phenomenon of adhesion at the preliminary upset
applied at multi-step closed die forging was examined
via analytical and finite element methods. Out of the
input parameters, the expected value of the coefficient
of friction was determined experimentally. Based on
these theoretical results, during the concrete experi-
ments — out of the factors considerably influencing the
value of the coefficient of friction — the micro-geom-
etry of the tool surface was measured with a Taylor
— Hobson Talysurf CLI 2000 roughness measuring
instrument. A solution of the pattern was found for
the unification of forging parts with similar geom-
etry by applying the Pro/Engineer and Deform 3D
software. The solution optimizes the force and work
needed for shaping and also ensures the constancy of
the blank volume.

f =< <
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RESULTS

The micro-geometry of the surface of a tool that can
be used for experimental purposes and operational
application has been mapped and measurements of
the coefficient of friction have been carried out for
different lubricants. In order to interpret the results
in a novel way, a new Burgdorf curve set has been re-
corded. The mathematical model of material flow has
been elaborated for the case of full adhesion. With the
integrated application of the Deform 3D finite element
software and of a CAD system, it has become possible
to show the grain flow illustrating the adhesion. By using
the Pro/Engineer and the Deform 3D software, respec-
tively, a solution of the pattern has been found for the
unification of forging parts with similar geometry, which
has been tested and now applied in manufacturing at
Réba. During the assessment of our results attained we
stated that in order to move forward, it is by all means
necessary to further build our competencies in the field
of finite element software.

FUTURE TASKS

To further integrate the computer simulation systems
with the CAD systems, to elaborate optimized techno-
logical design methods. To spread out the applications
within the circle of consortium partners and other enter-
prises. To expand the simulation activity in the interest of
further improving the knowledge base already acquired
and to master the application of the newly purchased
finite element software for the preparation of the simula-
tions and for the evaluations of the results gained.
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|/1-2: RESEARCH ON PRIMARY SHAPING
TECHNOLOGIES AND TOOLS

OVERVIEW

Based on the development carried out in the first year, in
2007 the development of sheet metal forming technolo-
gies and tools as well as the testing of sheet metals brought
results of applied research. The extension of the newly
elaborated sheet metal testing equipment to modern
sheet metal materials and to higher-temperature tests has
opened up new opportunities in forming technology devel-
opment. The complexity of the laboratory instruments and
the level of the simulation software made it possible to cre-
ate an integrated sheet metal forming technology develop-
ment system that, beyond its theoretical significance, can
also be used for solving industrial tasks. The examination
of the materials of the small batch size sheet metal forming
tools and the analysis of the wearing processes has been
continued through international cooperation.

ACTIVITIES COMPLETED

The sheet metal testing device elaborated for testing sheet
metal characteristics has been further developed for higher
temperatures and for the field of high strenght sheet me-
tals. The development of the integrated sheet metal form-
ing technology development system has been completed
and we managed to test its operability in research based
on our own capacity and in corporate applications as well.
Thelife span tests carried out on metal, plastic and galvanic-
coated plastic tools have been complemented by computer

simulations helping the interpretation of the results.
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RESULTS

The sheet metal testing equipment and the other equip-
ment purchased in the framework of the project have
been applied in the complex testing of the strength, ani-
sotropy and formability of sheets used in the automotive
industry. The two most significant industrial partners
in this issue have been Audi and Suzuki. The integrated
technology development system has been successfully
tested at Ajkai Electronics Ltd. The successful comple-
tion of the research on tool life span and the publication
of the results have opened up the way to international
cooperation, in the framework whereof the university
participates in the submission of a FP7 tender and fur-
ther projects are also under preparation.

FUTURE TASKS

To apply the elaborated analysis technique and techno-
logy development know-how in order to solve industrial
tasks. To develop new technologies of analysis and com-
plex features for automotive applications. To extend
the experiments on tool life span to further couplings of
materials and technologies. To theoretically develop and
experimentally check blank sheet optimization.
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l/1-3: RESEARCH ON THE PRODUCTION
TECHNOLOGY OF POLYMER COMPONENTS

PROJECT LEADER: ZOLTAN ODOR (SAPU)

SUB-PROJECT LEADERS: DR. GABOR DOGOSSY ASSISTANT PROFESSOR (SZE-AJT), PETER STASZTNY (SAPU)

OVERVIEW

In 2006 the project was aimed at the complex re-
search on gas-assisted injection molding technology
and at the establishment of its pilot environment.
As a result, the conditions of the technology’s
operational application were created and produc-
tion started. In 2007 the problems related to
manufacturing and toolings were solved. The first
partial research task was to elaborate a process for
recycling the scrap created during injection mold-
ing and varnishing. The other two topics were the
optimization of the varnishing and injection molding
process, during which the conditions of applying
nano-composite treatment and the optimization
of the injection molding cycle were in the focus of
the research.

ACTIVITIES COMPLETED

In order to determine recyclability, we examined
the modifying effect of the grind and granulate
characteristics in regards to the original material,
in the case of blends with a certain mass%. It was
done on one hand by measuring the standard me-
chanical properties (tearing, bending and Charpy
impact tests) and on the other hand by measuring
the products received as a result of the test produc-
tion (drop-pike test, varnishability). We analyzed
these characteristics in the case of unvarnished re-
granulate as well. In the interest of optimizing the
gas-assisted injection molding, we coated the gas
valves with nano-composite varnish and examined
the number of times maintenance was necessary.
In the case of products to be launched, geometri-
cal optimization was executed with the aid of the
Moldflow software. Within the company group,
SAPU established an individual rear-view mirror
development base, during which they created 12
workplaces for researchers and test laboratory.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY
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RESULTS

Itis possible to recycle the injection molding scrap even
in the form of a high mass% blend with the limits of ap-
plication that have been defined. However in the case
of reapplication of varnished scrap, the resistance of
the blends to dynamic wear and tear has considerably
decreased compared to the original material. Varnish-
ing with a light color can also be inconvenient because
of the varnish particles left over and getting onto the
surface. So recycling varnished products have to be
kept under the technologically possible mass% blend
and maximum mass% can only be applied in the case
of a dark cover varnish. The limits thereof have been
set. The coating of gas valves with nano-composite has
resulted in a considerable improvement as the original
need for maintenance has decreased by a third. With
the help of the injection simulation software we can
execute such geometric changes on the new products
that facilitate manufacturability. In addition we have
also determined the optimal manufacturing process
as a result whereof the necessary injection molding
capacity has become schedulable.

FUTURE TASKS

To introduce the recycling process for all the material
types used. To further apply the injection molding
simulation before launching new projects. To apply
the research to development tasks and to have the
laboratory accredited.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY
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l/2-1: RESEARCH ON CUTTING TECHNOLOGIES

OVERVIEW

The research on cutting technologies done in
2007 can be divided into two main areas. In the
field of research on aircraft technologies and
materials, the technological plans and specifica-
tions of the corporate material-testing laboratory
serving production have been prepared in coop-
eration with Borsodi Mihely. Further research
and testing has been done for the selection of the
hard-to-machine materials to be applied in the
air industry and of the tools that can be used for
them, in special consideration of hard machining.
In the specific research area of machining process
simulation and research on manufacturing proc
ess planning algorithms and software, theoretical
and application advancement has been done in
2007. In the field of simulation software the
Tecnomatix-Jack and Plantsimulation program
package suitable for ergonomic testing have been
mastered and applied.

ACTIVITIES COMPLETED

The analysis containing the instruments and test-
ing procedures of a material testing laboratory
meeting the requirements of the air industry
has been completed, based on which the reali-
zation of the laboratory is under process. The
materials and technologies applicable during hard
machining have been determined. In the course
of practical application of simulation processes,
small-scale production has been mapped in an
automotive environment. Furthermore the dis-
crete processes of the material flow system have
been modeled, during which it was necessary to
take stochastic parameters and system elements
into account. In the field of production process
planning, research and analysis has been done
to elaborate a procedure suitable for generating
an optimized production program taking into ac-
count the manufacturing technology, warehouse
capacity and stocks and order needs of a limited-
capacity pressing plant.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY
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RESULTS

An experimental testing technique has been created for
operational application. The tools and cutting technol-
ogy that can be applied with respect to the materials
used by the aircraft industry have undergone experi-
mentation. In the area of production process planning,
a procedure serving the design of an optimized produc-
tion program has been developed through the research
of scheduling and warehousing procedures. In the field
of simulation, procedures of small-scale production
modeling have been mapped moreover a conference
presentation has also been held in this topic. Some
advancement has been made in the research of the
possible modeling procedures of stochastic systems.

FUTURE TASKS

In the field of material testing, the task is to examine
the special material features that may arise in the future
and to analyze their machining technologies. In the area
of manufacturing process analysis, the aim is apply the
layout-design procedures and the possible software
tools serving for technological process modeling to-
gether and to do research and development on the
design algorithms enabling the common application
of these tools. We wish to disseminate the results at-
tained in the fields of material testing and production
process design and scheduling within the circle of our
industrial partners in order to support their develop-
ment through application.
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|/2-2: RESEARCH ON MULTI-AXE MACHINING

L
il

PROJECT LEADER: SzABOLCS HORVATH (BORSODI)

SUB-PROJECT LEADERS: ZSOFIA KOHALMI, GABOR ONODI, SzAasoLcs Lenpval (BORSODI)

OVERVIEW

In 2006 Borsodi Mihely Ltd established a test envi-
ronment for carrying out 8-axe cutting experiments.
Having acquired the technological know-how, the
equipment has been running continuously. The re-
search task for the year 2007 was to elaborate a test
environment and a technology for hard machining. In
this framework, cutting experiments were carried out
on four characteristic cold forming tool materials and
the results were assessed.

ACTIVITIES COMPLETED

Installing and putting into operation a machining center
suitable for hard machining. Elaborating an experimen-
tal program for tool selection and for the optimization
of technological parameters. Carrying out cutting
experiments on K8, M1, STAVAX and case-hardened
BC3 steels. Recording a heat map during cutting, and
qualifying the machined components. Processing and
assessing the results of the technological experiments.
Based on the results, elaborating a database of the
optimal technological parameters. Based on the ex-
perimental results, indicating the directives of cutting
technological planning and the methods of defining
the technological parameters in Borsodi Mhely Ltd's
documentation system. Designing the heat treatment
and material testing methods to be applied before hard
machining, elaborating their processes and creating a

base for the necessary investment.
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RESULTS

Elaborating an optimal cutting technology for specific
cold forming and polymer molding tool materials and
the knowledge of the effect of multi-axe machining
on the machined surface. By producing machining
reference components, justifying the efficiency of the
technologies, expanding the own-profile and supplier
activity to the area of tool manufacturing.

FUTURE TASKS

Based on the elaborated new cutting technology, to
increase the circle of machinable parts and to acquire
new markets. To further develop the conditions of hard
machining, to adapt a new heat treatment technology
and equipment, and to elaborate a heat treatment
technology for modern ground vehicle and aircraft
components.
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|/ 3: RESEARCH ON SURFACE TECHNOLOGIES

OVERVIEW

The two main fields of the application of surface
technologies in the vehicle industry are the surface
treatment of vehicle structure elements and of the
tools manufacturing the components. In the first year
research was focused on compiling a scientific database
that contained the main coating types and surface
treatments, respectively, as well as their optimal ap-
plication. In the second year, the database has been
completed with the full range of cold-forming tools and
with data containing their heat treatment parameters
and characteristics. Moreover a selection strategy has
also been prepared for determining the optimal tool
material and coating. In parallel, research has been done
in Réba’s forging workshop with respect to the wear
and surface treatment of hot-forging tools.

ACTIVITIES COMPLETED

Classifying the surface techniques and coatable compo-
nents according to their function, material, utilization
and coating type. Setting up a system of rules, turning it
into an algorithm and connecting it with the information
base of the cold-forming tool materials. Connecting the
technological database and the applications database.
Experimental testing of the possibilities of increas-
ing the life span of closed die forging. Wear analysis,
modeling the wear process with computer simulation,
developing a pressing force measurement system,
comparative analysis of lubricants, and renewing worn
surfaces by applying metal deposition.

RESULTS

The established decision support system approaches
the topic of surface techniques, material selection and
their application in a modern way. The test results of
the elaborated software show that the tool material
database can be developed into a marketable product
after completion. Through the simulation of the forging
technology and the optimization of lubrication, tool life
span could be increased by 15% and fault products could
be decreased by 20% in the case of several components.
By introducing the metal deposition welding method,
the renewal of worn-out tools has been solved.
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FUTURE TASKS

To expand the elaborated knowledge base with the
data of the hot-forming and polymer-molding tools. To
elaborate a selection algorithm for the new fields of
application and to test them through operational experi-

ments. To extend the life span calculations of the closed
die forging tools to hot extrusion presses, to expand the
application of wear simulation, and to extend the metal
deposition technology to further applications.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY
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I1/1-1: RESEARCH ON OPTIMIZED
CONSTRUCTION PROCEDURES

OVERVIEW

The project deals with three substantial design proce-

dures of vehicle part unit development, which include:
finite element calculation based on fatigue estimation
measurements, the development of the geometry and
manufacturing of low noise-level gear boxes and the
computer-aided design of multi-point build-in bearings.
All three subprojects include both theoretical and ex-
perimental work, which help verify the results. In the
first year the projects brought initial results whereas in
the second year, the majority of the research resulted
in solutions that can be applied in practice.

ACTIVITIES COMPLETED

In the topic of fatigue, the test specimens have been
produced from the St-52.3 sheet metal used in the
construction design of axles and with the surface
treatment applied in operational practice, the tests
have been carried out and they have been evaluated.
In the topic of noise tests, the hypoid and spiral cone
disc wheel connections built into bus axles have been
examined, and installed into Credo IC11 and IKARUS
260.32 buses. The aim of the testing was to determine
the relationship between cab noise and axle cogs. In
the topic of bearing design, the dimensioning algorithm
and software have been completed for triple-bed and
pre-stressed cone-wheel bearings.
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RESULTS

In the topic of fatigue, the database has been supple-
mented with experimental results, which contains the
most important information necessary for axle develop-
ment. Through this, the conditions have been created
for the design of bridge houses and other structural
elements, optimized for fatigue supported with a finite
element process. From the results of noise measure-
ment, we managed to identify two key parameters, the
eccentricity of the axle-shafts and the basic harmonic of
the cog connection that have a determinant effect from
the aspect of noise- and vibration levels. Based on these,
the first versions of the cogs optimized for noise have
been prepared. The computer program elaborated in the
topic of bearing dimensioning has been successfully tested
and the basic goals have been met, however the research
pointed out that it would be practical to further develop
the traditionally accepted cog force calculation method.

FUTURE TASKS

The next step in the research on fatigue is to finish the
fatigue experiments and to set up generalized relations
in design and to implement them in operational practice.
In noise testing research, the relationship between
micro-geometry and noisiness will be further analyzed
and the prepared hypoid and spiral gears optimized for
noise will be tested in vehicles. It is based on these tests
that a design and manufacturing methodology will be
created, which — through the perfection of gears - can
further reduce the noise level of the body elaborated
so far. In the course of further developing the bearing
design algorithm and program, the cog force calculation
module will be perfected through which a design preci-
sion improvement of 15% can be attained.

REGIONAL UNIVERSITY KNOWLEDGE CENTER FOR VEHICLE INDUSTRY
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I1/1-2: RESEARCH ON OPTIMIZATION
ALGORITHMS OF VEHICLE MAIN UNITS

PROJECT LEADER: DR. ZOLTAN HORVATH (SZE-MSZT)
SUB-PROJECT LEADERS: TAMAS MoRrAUSzkI, KRriszTIAN ToTH (SZE-JRET)

OVERVIEW

During the second year, the research related to auto-
mated product development, started in the previous
year, continued. Its essence is to integrate the product
development steps based on computer simulations,
namely the development cycles “CAD modeling — finite
element analysis — optimization”. In the framework of the
project, applied research tasks have been completed and
the results have been published in the following topics:
further development of the geometrical dimension opti-
mization algorithm of flow channels; development of an
optimized tolerance field calculation algorithm; research
on the flow of gaseous and liquid substances, particularly
on vehicle engines; and analysis of the noise generated
by outdoor vehicle mirrors, extending the research of
flow problems to acoustic phenomena.

ACTIVITIES COMPLETED

During this year, CATIA V5 has also been processed in
addition to the already integrated CAD software (Pro/
ENGINEER) so the application scope of the simulation
system has considerably been widened. The optimization
framework has also been developed, which resulted in a
safer and more reliable operation of the system. A new
method, namely polyhedral meshing has been put into use
in network generation, which is considered to be a key
element of finite element analysis. In collaboration with
Deutz AG (Cologne, Germany) and in connection with the
exhaust pipe system, we studied the effect of preparing
CAD-geometries with different parameters of optimiza-
tion. The aero-acoustic examination testing of vehicle
mirrors has been realized in cooperation with SAPU.
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RESULTS

As a result of the CAD-FEM integration based on com-
puter simulation, the experiments run can be executed
automatically without any human interference. Thereby
the calculation time is substantially reduced and the effi-
ciency of the simulation increases. The new optimization
framework has resulted in the safer and more reliable
operation of the system. By applying polyhedral meshing,
it became possible to create a mesh containing much
fewer cells from a typically applied tetrahedral meshing,
through which the running time of the analysis will be
substantially reduced on the new mesh created. An
important experience of the Deutz cooperation is that
the success of optimization depends on the CAD-model
stability of the initial parameters and on the possibility
to generate varied shapes. During the aero-acoustic
examination testing of the vehicle mirrors, a mesh of
16 million cells could be handled - the work and the
calculation was enabled by using several workstations
and connecting them into a parallel network. Thereby
the methods of acoustic analyses have been continuously
refined. When assessing our attained results, we stated
that in their tendency, they are in conformity with the
measurement results and are suitable for determining
average noisiness. For a more accurate simulation, how-
ever, it is by all means necessary to further improve in
the field of finite element software, namely to purchase
more accurate acoustic analysis software.

FUTURE TASKS

In the final year of the project, one of the main aims
is to finish the acoustic analyses, to assess the results
and calculation methods and to generalize the conclu-
sions drawn. In order to attain this, it is indispensable
to master the application of the newly purchased
software, to apply them, and to compare the results
with the measurements. Through the development
of CAD-modeling capabilities industrial application of
the automated, CAD-based optimization will also be
further developed.
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[1/2: DEVELOPING SPECIAL AXLE CONSTRUCTIONS
FOR AGRICULTURAL POWER MACHINES

OVERVIEW

The project started in 2006 in the topic of further de-
veloping the axles of agricultural power machines and
making them able to transmit higher power. These aims
were fulfilled by elaborating a new construction for the
planetary gearbox and by manufacturing the wheel hub
planetary gear through a more advanced technology
moreover by optimizing the steering system. In the
second year, Réba have carried out the necessary
subsequent adjustments and the mass production of
the axles has started in both cases.

ACTIVITIES COMPLETED

The construction development of tractor axles of two
power categories: the increase of power from 320 HP
to 360 HP in the case of one power machine and in
the case of the second tractor, the increase of power
from 500 HP to 550 HP and the increase of steering
momentum by 80%. The testing of the first construc-
tion on the test bench and through field tests has been
completed and the second development has been
carried out in three versions; out of these, the third
solution could meet the specified requirements.

RESULTS

During the testing that reached different phases, the
new axles met the expected quality requirements,
and the results of the life span tests were positive.
The technology applied in the manufacturing of the
newly constructed planetary gear proved its high
quality level during the operational tests of the axles
as well. Therefore Raba acquired two constructions
through which they will be able to maintain their
competitiveness on the world market. In parallel, the
new elaborated design procedure based on a simula-
tion technique as know-how will enrich the company's
development abilities.

FUTURE TASKS

To extend the new development results now applied
in mass production to other axles. To continuously
develop products suiting the market needs.
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[1/3: DEVELOPING SPECIAL AXLE CONSTRUCTIONS
FOR UTILITY VEHICLES

OVERVIEW

In the first year of the project, the Rdba axles were con-
siderably developed in the case of all three utility vehicle
families: buses, trolleybuses and truck axles. In the year
2007 we focused on the concentrated development of
the front and rear axles of military vehicles, in three
phases. The activity was focused on computer-aided
design and the application of modern manufacturing
procedures: these up-to-date tools made it possible to
adapt to the changing market needs in a flexible way.

ACTIVITIES COMPLETED

In the first phase of development, pairs of driven and
steered front and rear axles with a 13,000-pound
axle-load were elaborated with air-operated Raba
drum brakes for 4x4 vehicles. In the second phase,
the customer asked for a 20% increase in axle load,
which was successfully executed. In the third phase a
central tire inflation (CTI) system was developed for
the new construction. In the course of development,
Réba elaborated a modular bridge house construction
that assures further flexibility in design.

RESULTS

The further developed pair of axles has met the fast-
changing market requirements, which in fact is sup-
ported by the acceptance of the prototypes and the
take-over of twenty kits. With this development, Raba
managed to hold on to their position in the vehicle part
unit supplier segment. All the new constructions were
designed with up to-date CAD tools and finite element
technique, the conformity whereof were justified by
the laboratory fatigue tests and operational experi-
ments carried out after trial production.

FUTURE TASKS

The second year's subproject has been completed, now
the aim is to transmit the development results into manu-
facturing and to reinforce the product’s market position.
The development in the third year will aim at the elabora-
tion of higher axle load members within the axle family;
it includes elaborating and testing the prototype.
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Il/4: ANALYZING THE ENERGY FLOW OF UTILITY VE-
HICLE MAIN UNITS, REVEALING THE CORRELATIONS BE-
TWEEN MANUFACTURING TECHNOLOGY AND RELIABILITY

PROJECT LEADER: DR. ZOLTAN VARGA (SZE-KV))

SUB-PROJECT LEADERS: DR. Csasa TOTH Nagy (SZE-KV))

OVERVIEW

In the first phase of the project, connected to the
Raba developments, those theoretical relationships
had been revealed, which were necessary for develop-
ing increased-speed axles supporting the faster public
road traffic of agricultural power machines and these
relationships were displayed during the development. In
the second year deeper research was done on driven
axles with independent wheel suspension, in the frame-
work whereof specific calculations have been done for
the loads arising in the various operational modes of a
given vehicle (plowing, hauling). It was followed by the
calculation of the load derived from the drive dynamics
characteristics for the individual elements of the steer-
ing wheel structure. The third part of the project was
oriented to experimentally test the friction between the
modern wet disk brake lamellas used by Raba, namely
to test the process of heat generation. In 2007 analysis
was done on the feasibility of a new HCCI engine, the
final aim whereof is to develop a homogenously charged
and compression-ignition engine. The operation of the
engine can be regulated by changing the conditions of
compression, which is realized by continuously adjusting
the length of the crank radius during operation.

ACTIVITIES COMPLETED

The forces affecting the suspension pins of the tractors
with independent wheel suspension have been calculated
and the dimensions of the structural elements have
been determined. The force affecting the steering wheel
structure of a rubber tie-beam tractor and the load of the
hydro-engine have been determined. We have achieved
the energetic analysis of the break inserted into the drive-
chain, the definition of the heat map of the structural
elements and the deduction of the mechanical losses from
there. In the topic of engine development, the mechanical
operation of an engine has been computer simulated and
an engine that can be used for the experiments has been
purchased. Moreover the HCCl engine has been designed
and the components have been manufactured.

RESULTS

Based on the theoretical results, a calculation method
has been elaborated for the suspension ball-pivot forces
of the parallel track-arm axle and the ball-pivot forces
have been determined under different operational con-
ditions. Satisfying the new demands has reinforced the
market position of the rubber tie-beam axle, one of
Réba's most successful products. A new measurement
and assessment procedure has been elaborated in order
to determine the mechanical losses of structural ele-
ments. The part units critical from the aspect of warming
have been identified. The mechanical simulation of the
HCCI engine was completed with positive results.

FUTURE TASKS

To continue elaborating new construction concepts for
the axle design tasks of heavy-duty agricultural power
machines. To decrease mechanical losses by analyzing
the critical parts of the axle with respect to energy
efficiency and to do research on new construction
solutions. In the topic of engine development, to map
the operational fields of engines, to elaborate the regu-
lation and to conduct experimental measurements on
engines together with data collection and processing.
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[11/1: EDUCATIONAL AND TRAINING PROGRAM

PROJECT LEADER: DR. JANOs EGerT (SZE-MGT)

SUBPROJECT LEADERS: PERSONS RESPONSIBLE FOR THE MAJORS AND THE SUBJECTS (SZE)

OVERVIEW

The educational and training project embraces the
transfer of the results of the research and infrastructure
development going on in the JRET into undergradu-
ate, graduate and doctoral education as well as into
corporate trainings. In 2007 JRET introduced a talent
program, the forms whereof appeared on the full edu-
cational spectrum. The system of professional relations
of the Doctoral School for Multidisciplinary Engineering
Sciences and of the JRET has been further expanded. A
supplementary activity was to involve the students in the
implementation of the JRET projects in the framework
of final theses, scientific student work or parttime
employment. The Knowledge Center sponsored an inde-
pendent student tender in connection with the student
competition, “Széchenyi Run’, in the course whereof
they provided spare parts and part units for two student
vehicles, moreover supported the further development
of the vehicle entered by the Railway and Road Vehicles
Department for the purpose of experiments.

ACTIVITIES COMPLETED

In connection with the “Computer science” major, profes-
sional support has been provided to two second-year and
three first-year doctoral students. Making the infrastruc-
ture of JRET available for the students of the Doctoral
School. Involving doctoral students in the implementation
of specific projects. Involving graduate students in the
research. Presentations organized for students in order
to present the activities of several industrial companies.
In order to promote research mobility, we support our
colleagues’ involvement as experts into our corporate
partners’ operative activities, thereby ensuring opportu-
nities of corporate practice for our researchers.

RESULTS

JRET has elaborated three new research topics, which
PhD students can work on either as an individual doctoral
topic. The subject called “The simulation of metal forming
processes” is already taught during two semesters. The
subject entitled "Alternative-drive vehicles” has been
started as an elective course taught in English. We have
continuously been involving students in the activity of the
Knowledge Center; their average headcount is 10 per-
sons. The graduate students on research placement have
successfully completed their individual work related to the
research projects. In connection with the research activi-

ties of JRET 19 final theses were generated altogether, of
which 11 were linked to university projects while 8 were
primarily linked to corporate research activities.

FUTURE TASKS

To broaden the scope of collaboration with the Doctoral
School, through the launch of common doctoral topics by
the companies and the university. Within the accredited
“MSc in Mechatronic Engineering” and an accreditated
“MScin Automotive Engineering” to be launched, the aim is
to get the students know about the modern measurement
processes and instruments, to start the Industrial Math-
ematics major under preparation and to elaborate pro-
posals for final theses. To transfer the publishable results
generated by the research projects into undergraduate
education. To expand student activity and to supplement
it with even more individual assignments. To further sup-
port self-motivated student groups in the preparation for
the competition called the “Széchenyi Run”.

S Troamall s
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[1l/2: AcTiviTIES SUPPORTING R&D TASKS
(TECHNOLOGY TRANSFER, DEMONSTRATION

ACTIVITIES)

PROJECT LEADER: PETER TAMAS SzILASI (SZE-JRET)
SUB-PROJECT LEADER! ILDIKO KOBOR (SZE-JRET)

OVERVIEW

The project includes four activities belonging to the
topic of technology transfer in the wider sense. The
first activity supports the utilization of the research
results and the knowledge and information flow. The
second key task is to evolve and enhance the relations
among the region’s economic players and the third is
to participate in the elaboration of the development
concepts in connection with the city and the region.
The fourth activity is to realize the corporate research
initiated by JRET through the University's departments,
relying partly on the intellectual capacity of |RET. The
main exploiters of this activity are the companies in
the vehicle industry. All these contribute together to
enhancing the region’s competitiveness and to attracting
new activities of high value added.

ACTIVITIES COMPLETED

Two double issues of the periodical called “The vehicle
of the future” — founded together with the Knowledge
Center of the Budapest University of Technology and
Economics (EJJT) — were published in the past year; the
next issue is bound to appear at the end of this year.
The periodical is disseminated to each of our interested
partners, enterprises and professional organizations alike.
The Knowledge Center staff continuously publishes their
research results in different specialist journals and in the
framework of domestic and international conferences
and professional events. We signed an agreement of
cooperation with the Hungarian Patent Office, in terms
whereof we established the Gyér branch of the intellec-
tual property right protection advisory center under the
name “PatLib”. Two employees of the Knowledge Center
currently attend high-level industrial property protection
training. We joined several international research projects,
participated in the elaboration and preparation of the
projects. We further developed the homepage of the
Knowledge Center (www.jret.sze.hu) and the English
version has been prepared as well. The Newsletter pub-
lished biweekly by the Knowledge Center is disseminated
in electronic form to a wide range of enterprises and
professionals. We participated as co-organizers at the ID-
DRG world conference on sheet shaping, held this year in
Gydér. We also organized the conference and professional
exhibition on vehicle manufacturing technology entitled
Tech4Auto 2007 in the framework whereof we pre-
sented the results of our corporate research cooperation
projects and by inviting well-known government officials
and experts, we introduced the Autopolis development
strategy in detail. The Knowledge Center continues to
actively participate in elaborating and implementing the
conception of the AUTOPOLIS West-Hungarian Devel-
opment Pole and of the University's development plans
in connection with it. In the framework of the corporate
R&D activity mentioned as the fourth element, the activ-
ity of JRET has generated new interdisciplinary research
projects of more and more significant complexity.
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RESULTS

The news of the Knowledge Center and that of the re-
search and development activity of Széchenyi Istvan Uni-
versity, moreover the information and new developments
on the available technological capacity and the related
services regularly reach some 650 addressees. We pub-
lished several scientific articles in special periodicals and we
disseminated our research results within the framework of
presentations delivered at multiple well-known domestic
and international events attended by a prestigious circle of
professionals. We established the PatLib intellectual right
protection advisory office. In cooperation with European
partner institutions, we took part in several international
projects (7th R&D Framework Program, Centrope re-
search and development network, bilateral key project),
which have reached the phase of tender submission. At the
Tech4Auto 2007 event series we held discussions with
250 professional participants and 32 exhibitors in connec
tion with the future of automotive research and develop-
ment and about possible cooperation. With the active
collaboration of the Knowledge Center, the key projects
of the Gydr pole were concretized and took final shape.
Within these, the economic development motivated
development programs of Széchenyi Istvan University to
occupy a key role, which also ensures the framework for
the further development of the Knowledge Center. The
effect of the mentioned activities on the region’s economic
development and on the strengthening of the innovation
activity can only be measured after several years. The
numerically measurable result of the technology transfer
is the university research activity worth HUF 143 million
— generated by the activity of JRET — carried out for the
region’s automotive end product manufacturers and sup-
pliers, as well as its effect on the companies’ activities in the
field of increasing efficiency and quality improvement.

FUTURE TASKS

The technology transfer activity is a continuous task,
which means further maintaining the created periodical,
annually organizing the conferences and exhibitions,
carrying on and expanding the publication activities, par-
ticipating in the elaboration of the region’s development
concepts as well as the all more powerful expansion of
corporate research. As a key task, the Knowledge Center
continuously supports the implementation process of the
AUTOPOLIS project with technological and construction
knowledge as well as with human resource development.
The Knowledge Center staff will actively participate in the
elaboration and implementation of the tenders expected
to be published in the following year.

AUTOPOLIS

Nyugat-Magyarorszagi Fejlesztési Pélus

“A fejlédés vonzasaban”
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COOPERATION WITH THE INDUSTRIAL PARTNERS, PuBLICATIONS
TECHNOLOGY TRANSFER
I. R&D program no. I: Research on the manufacturing for Young Engineers, Cluj Napoca (Romania), Mizeum
technology and tools of highly complex, high-quality Association of Transylvania, 2007. p. 125-132.

The rate of cooperation with the industriall palrt‘ners dynamic motivatiorI] for th.elresgarclh activity; fis aresult components for the vehicle industry 14, M. Kirchfeld, K. Kardos: Wear Test of Sheet-Metal Form-

is |n.cluded in the tender work plarT ?f the individual they regarded their part|C|.pat|on |rI1 the pr(?Ject as an 1 Dr Ernd Halbritter — Dr. Miklés Tisza — Ferenc Tanc. ing Dies of Polymer Composites, Technical Review, Cluj

projects. In this report, the participating persons honor and took a very active part in it. So it was also sics: Examination of fibre placation problems at volume Napoca (Romania), 38/2007, 189-196 old.

represent the common work of the consortium due to this positive attitude that the management of shaping with finite element method, The Vehicle of the 15. K. Kardos, M. Kirchfeld, |.H.C. de Souza, S. Wagner, M.

partners. As a result of the research work carried the partner companies considerably increased the Future, 2006/3-4, p. 41-43. Liewald: Applicability of Casting Resin Tools in Sheet

out together, the following important progress has research and development staff. The research activ- 2. Ernd Halbritter: Limited optimization using the Mathcad Metal Forming, IFU-Stuttgart, SZE-Gyér, 2007, ISBN

been experienced with respect to the corporate and ity of the university lecturers has grown to a similarly and Pro/Engineer software, accepted electronic publica- 978 963 06 23049

university R&D&I activities: significant extent as well. tion, UNITIS, 11 pages 16. Géabor Dogossy: The possibility of applying re-granu-

— A stable relationship of partnership has evolved The multiplicative effect of the JRET projects can also 3. Ernd Halbritter: Multi-variant optimization problem lates in the vehicle industry, The Vehicle of the Future,

: . . , . . with a constraint using the Pro Engineer software, ISSN 2006/3-4, p. 38-40.
among the companies and the university be observed in the short run as at the companies, their . . N .

— The common research activity has substantially successful completion reinforced the R&D elements [~ 0786 Technica R6V|ew_>§\/' S 17.Prof. Dr-Ing. Egon Miller: Anwendung von Methoden
. dth . . h i th f forol L I In th Napoca (Romania), 38/2007, pp.: 135-139. und Werkzeugen der Digitalen Fabrik im Fahrzeugbau,
|_|r—1;reas'e t 'e ac;uveness © C((j:)rporatehrese;rc n the caseho ;Ut_o j;ojed activities as well. In the 4. Erné Halbritter, Istvan Kozma: Minimization possibilities The Vehicle of the Future, 2006/3-4, p. 44-45.

- e university's lecturers and researchers became same way, the demand has arisen to participate in new i o i

. b)’ " \ ) ) % i o hP N f of thg total Iehgth of bars in fourjomted mechanism 18. Dr. Kéroly Kardos, Jénos |ésvai, Zoltén Békési: Ap-
active members of the research market . tenders and to expand the research activity. planning by using the.Pro Engmeer sof.tware; - ISSN plication of the manufacturing process simulation in

- The complex nature of the research projects The technology transfer activity is defined as a sepa- 145,4 - 0746 - Techmcal Review — XY‘ OGET 2007 small-series production based on a practical example,
stimulated the close collaboration between the rate sub-project and its results are presented by item ClvuJ Na?oca (Romania), 3?/2007‘ VPP" 139_143'. The Vehicle of the Future, 2006/3-4, p. 46-47.
university's and the corporate research teams — the l1l/1-2. Similarly the results of the individual projects > Miklos Acs —.Ferfenc Tancsics: Making models suitable 19. K.Baracky, T. Réti, G. Wintsche: On the combinatorial
common application of theory and practice when are included in the report. It can be regarded as an out- E,QBPArO;S(S)SGmg in SUPERFORGE, research report, characterl"ization of quasi-crystals, Journal of Geometry

completing the tasks. standing result that Raba Axle Ltd intends to nominate . 7 Cormendi - Ferenc Tancsics: SUPERFORGE and Physics, Vol. 57, (2006) p. 39-52.
The most important consequence of these main state- the new construction created as a result of the special ' uss:j:a;;]zzua?tml::si;s_ th::zogr;csms. 20. M. Réger, T. Kovacs, T. Réti: Analyzing heat technical
ments is that each party acquired something positive axle construction development presented in part task ' processes at local wear testing, In: E. Bitay (ed.) Tech-
. . , 7. Dr. Imre Czinege: Development of a complex sheet nical Scientific Papers: 12th Scientific Conference for
from the other partner. The corporate staff received /3 for the next Grand Prix of Innovation. . o T . . . .
metal testing technique in Széchenyi Istvdn University, Young Engineers, Cluj Napoca (Romania), Mizeum
, - L . ) ) The Vehicle of the Future, 2006/3-4, p. 20-23. Association of Transylvania, 2007. p. 153-156.
The managers of the project activity and the leaders of the individual projects are shown in the following table.
8. Dr. Levente Solecki, Dr. Béla Palésti-Kovacs, Barnabas 21. EBitay, T. Réti: Topological description of 3D periodical
Determinant person | Consortium member | Time spent on the project | Function Kiss: Untersuchung der Topologig von Oberflichen cell syst.emg.ln: E. Bitay (ed.) Technical Sc_:ientiﬁc PaPers:
) o ) - X nach dem Laser-Honen, The Vehicle of the Future, 12th Scientific Conference for Young Engineers, Cluj Na-
Dr. Imre Czinege SZE(T) 30% President, Steering Committee 2006/3-4, p. 34-37. poca (Romania), Mizeum Association of Transylvania,
A o . s . N
Dr. Tamés Réti SZE (1) 20% President, Scientific Committee 9. Dr-Ing. Stefan Wagner, Prof. Dr-Ing. Mathias Liewald 2007. p. 31-48.
Dr. Kéroly Kardos SZE (1) 20% Leader, R&D program |. MBA: Leichtbaukonzepte fir PKW kleiner Gesamt- 22. T. Réti, E. Bitay: Prediction of fullerene stability using
Dr. Kéroly Szécs RABA Q) 20% Leader, R&D program || stlickzahlen, The Vehicle of the Future, 2006/3-4, topological descriptors, Materials Science Forum, Vols.
. : p. 16-18. 537-538, (2007) p. 439-448.
Péter Tamds Szilasi SZE (1) 100% Leader, R&D program |ll 10, Dirk Behring. Oliver Erne. Miaden G - Ontisch 53 TR A Co o | Felde: Onth oical i
. 5 . . . Dirk Behring, Oliver Erne, Mladen Gomercic: Optische . TRéti, A. Csizmazia, |. Felde: On the topological charac-
Szabolcs’ Horvith BORSODI(3) 20% Consortium member, project leader 3D-Messtechnik als Ersatz fiir konventionelle Weg- und terization of 3-D polyhedral microstructures, Materials
Zottan Odor SAPU (4) 30% Consortium member, project leader Beschleunigungssensorik, The Vehicle of the Future, Science Forum, Vols. 537-538, (2007) p. 563-570
Dr. Erné Halbritter SZE (1) 30% Research project leader 2006/3-4, p. 27-25. 24. T.Reti, |. Czinege, |. Felde, L. Costa, R. Colas: On the
Dr. Gabor Dogossy SZE (1) 90% Research project leader 11. Istvan Kozma: Industrial application of the optical meas- temperature rate dependent transformation proc-
. . S7E (1 509 R h brofect lead urement systems of the Material Science and Vehicle esses, Materials Science Forum, Vols. 537-538, (2007)
Janos J6sva - () ° esearch project leader Manufacturing Department, The Vehicle of the Future, p. 571-578.
o .
Imre Herczeg RABA @) 30% Research project leader 2006/3-4, p. 24-26. 25. T, Reti, |. Zsoldos: Simulation of 3-dimensional cell
Dr. Erné Fiilop RABA (2) 20% Consortium member, project leader 12. Dr. habil. Karoly Kardos, Dr. Méria Kirchfeld, ].H Souza: population growth processes in polyhedral cellular
Dr. Zoltan Horvath SZE (1) 50% Research project leader Wear testing of small-series sheet metal shaping tools, structures, Materials Science Forum, Vols. 537-538,
. The Vehicle of the Future, 2006/3-4, p. 30-33. 2007) p. 579-590.
Matyds Andrési RABA (2) 30% Research project leader € venice ofthe Turre / P ( )P
o DALA < . 13. T.Kovdcs, L. Solecki, I. Barta, B. Borossay: The relation- 26. B. Smoljan, D. lljkic, N. Tomasic, |. Felde, G.E. Totten,
0,
Kélmén Rakoczy RABA 30% Research project leader ship between local wear and the texture structure in T. Reti: Evaluation of steel hardenability by JM-test,
Dr. Zoltan Varga SZE (1) 30% Research project leader the case of different structural steels. In: Bitay E. (ed.) Materials Science Forum, Vols. 537-538, (2007) p.
Csaba Téth-Nagy SZE (1) 50% Research project leader Technical Scientific Papers: 12th Scientific Conference 607-614.
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27.

. Felde, I. Czinege, B. Smoljan, R. Colas: A novel ap-
proach of quenchant evaluation by applying quality
functions, Materials Science Forum, Vols. 537-538,
(2007) p. 513-518.

. R&D program no. II: Developing modern vehicle main

units and researching their diagnostic methods

. Zoltan Horvéath: CAD-FEM integration and its applica-

tion for developing vehicle main units, The Vehicle of
the Future, 2007/1-2, p. 68-70.

2. Janos D. Pintér: Global Optimization: Application

Perspectives in Engineering Design, The Vehicle of the
Future, 2007/1-2, p. 71-75.

. Z. Horvéth, T. Morauszki, K. Téth: Automated CAD-

based CFD-Optimization and Applications in Diesel
Engine Design — In: M. Jirka, Weber (eds.): CD-ROM
Proceedings of 3rd European Automotive CFD Confer-
ence, Frankfurt, July 5-6,2007.

. Z. Horvath, T. Morauszki, K. Téth: CAD-based Opti-

mization and Applications in Automotive Engineering
- In: Zupancic, Karba, Blazic (eds.): Proceedings of
6th EUROSIM Congress on Modeling and Simulation,
September 9-13, 2007, Ljubljana, Slovenia. ISBN-13:
978-3-901608-32-2

NB: the article was chosen among the best 30 out of the
420 presentations delivered at the conference. Out of these
30, some 15 will be asked to be further processed in January
in order to be published in a prestigious periodical - there
is a good opportunity for this to happen.

. Dr. Istvén Farags, Dr. Gyorgy Inzelt, Akos Kriston,

Miklés Kornyik, Tamés Szabé: Fuel development from
a Hungarian perspective, The Vehicle of the Future,
2007/1-2, p. 62-65.

FINAL THESES

. R&D program no. |: Research on the manufacturing

technology and tools of highly complex, high-quality
components for the vehicle industry

. Tamés Gergye: Constructional and production techno-

logical design of flanged stud pre-products

. Sandor Ollé: Analyzing and modeling in-plant material proc-

esses using the Tecnomatix Plant Simulation 7.6 software

. Réka Wagner: Arrangement of the manual assembly line of

a mass-manufactured product, installation of the worksta-
tions and designing and implementing the material flow

. Balazs Téth: Optimizing production by searching for

constructional and assembly technique solutions

. Andras Szabo: Perfecting products and manufacturing

processes with respect to developing the early production
capabilities and the currently existing European program

6.

10.

11.

12.

13.

14.

Péter Gydri: Solving blank definition and optimization
tasks in the case of certain deep-drawn work-pieces
using Pro Engineer software

. Laszl6 Varga: The application specificities of water-jet

cutting technology

. Baldzs Bogdany: Cutting sheet metal with water

. Imre Csapé: Producing small-series cutting tools by using

water-jet cutting

Péter Albert: Analyzing tolerance in the case of outdoor
rearview mirrors

Tamés Nyerges: Replacing cast metal components
by technical polymers in the production of rearview
mirrors.

Bélint Borsodi: Analyzing the production process and
defining the bottle-neck in complex product manufac-
turing in the interest of decreasing processing times

Attila Tuller: Elaborating, implementing and analyzing
the in-production and end-testing measurement proc-
ess of custom-manufactured machine components at
Borsodi Mihely Ltd.

Szabolcs Horvath: Innovation management at Borsodi
Mhely Ltd., 2007.

. R&D program no. IlI: Developing modern vehicle main

units and researching their diagnostic methods

. Adam Zoltan Fejes: Optimizing the shape of outdoor

rearview mirrors

. Péter Tamas Zavori: Examining the flow of air around

rearview mirrors

. Zoltan Szabd: Designing a strengthened retarder holder

for the E13 midibus for applying a TELMA FOCAL 90
type retarder.

. Tibor Szabd: Examining the axle of the Claas Xerion

3003 high-speed power machine

R&D program no. lll: Technology and knowledge
transfer

. Janos Barits: The phases of development of the R&D

activity at the Hungarian automotive suppliers

SCIENTIFIC STUDENT
CONFERENCE PAPERS

1.

Tamés Gergye: Examples for problem solving in the
case of multiple-impression die forging. 28th National
Scientific Student Conference, Technical Science Sec-
tion, Malleable Shaping and Metallurgical Technologies
Branch, Gyér, April 2-4, 2007
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EVENTS, PRESENTATIONS

11.

12.

. March 7, 2007: Dr. Imre Czinege, Mrs. Ferenc Csiz-

mazia dr.: Digital optical measurements in material
testing, 5th Conference on Material Testing without
Destruction, 2007

. Czinege, |.: Integrated Design Process for Sheet Metal

Forming. International Deep-drawing Research Group
IDDRG 2007 International Conference, 21-23 May
2007, Gyér-Hungary.

. M. Kirchfeld, K. Kardos, |.H.C. de Souza, S. Wagner,

M. Liewald: Applicability of Polymeric Materials for
Rapid-tooling in Sheet Metal Forming, Proceedings of
IDDRG International Conference, Gydr, Hungary, 2007,
445-452 old.

. Janos Jésvai: Simulation and production planning, A

special case in short series production, Eurosim2007
Conference, Ljubljana, September 9-14, 2007

. September 9-14, 2007: Ljubljana, Organization of a

special section at the Eurosim2007 conference, Title:
TU-3-P12: DIGITAL FACTORY/SIMULATION AND
OPTIMIZATION OF INDUSTRIAL PROCESSES (S07)
www.eurosim2007.org

. September 20, 2007: Dr. Karoly Kardos, Péter Tamas

Szilasi: Integrated program aimed at knowledge-based
economic development at Széchenyi Istvan University,
Regional Research and Development Conference and
Vehicle Manufacturing Technology Exhibition, Gyér

. September 20, 2007: Métyas Andrasi, Kalman Rakdczy:

Increasing the capacity of one-phase driven axles by
applying modern development methods, Regional
Research and Development Conference and Vehicle
Manufacturing Technology Exhibition, Gyér

. September 20, 2007: Zoltan Odor, Zoltan Kocziha, Dr.

Gabor Dogossy, Tamas Morauszki: Applying glass fiber
polymer material instead of aluminum in the case of mir-
ror holder cases, Regional Research and Development
Conference and Vehicle Manufacturing Technology
Exhibition, Gydr

. September 20, 2007: Szabolcs Horvéth, Mrs. Ferenc Csiz-

mazia dr.: Developing aircraft component technologies,
Regional Research and Development Conference and
Vehicle Manufacturing Technology Exhibition, Gyér

. September 20, 2007: Attila Herk, Attila Buczko,

Krisztidn Téth: Application of simulation techniques for
sheet metal and polymer shaping technologies, Regional
Research and Development Conference and Vehicle
Manufacturing Technology Exhibition, Gy&r

June 11-15, 2007: G. Dogossy, T. Czigany: Biodegrad-
able composites from starch reinforced by agricultural
byproducts, 3rd China-Europe Symposium on process-
ing and properties of reinforced polymers, Budapest

May 31 - June 1, 2007: G. Dogossy, Z. Odor, G. Fer-
encz: JRET-SAPU project results of painted polymer

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

housing of automobile rearview mirror, EAEC 2007
11th European automotive congress, Budapest

October 24-26,2007: G. Dogossy, Z. Odor, Z. Kocziha:
Material change of a mirror frame JRET-SAPU project
result, K2007, Diisseldorf

September 20, 2007: Levente Tibori, Dr. Otté Klemen-
tis, Dr. Zoltdn Horvath: Simulation of flow processes in
the case of personal vehicle rearview mirrors, Regional
Research and Development Conference and Vehicle
Manufacturing Technology Exhibition, Gydr

March 26-28, 2007: J. D. Pintér: Course on Global
Optimization — Models, Algorithms, Software, and
Applications Széchenyi Istvan University, Gyér

June 7-9, 2007: Zoltan Horvath: Determining the
production preciseness of components through global
optimization, Conference of the Hungarian Association
for Operations Research, Balaton&szod

June 20, 2007: Zoltan Horvath: Automated, integrated
CAD-based development system, CFD Workshop,
MTA Hydrodynamic and Thermal Technology Com-
mittee, Sub-Committee of Numerical Hydrodynamics,
Budapest, BME

July 5-6,2007: Z. Horvéth, T. Morauszki, K. Téth: Auto-
mated CAD-based CFD-Optimization and Applications
in Diesel Engine Design, 3rd European Automotive CFD
Conference, Frankfurt

September 9-13, 2007: Z. Horvath, T. Morauszki, K.
Téth: CAD-based Optimization and Applications in
Automotive Engineering, 6th EUROSIM Congress on
Modeling and Simulation, Ljubljana, Slovenia

A. Opitz, Tyler: All the wheel drive trends and chal-
lenges for heavy trucks and vehicles.
11th European Automotive Congress (EAEC) (2007.)

December 6, 2006: Meeting with West-Transdanubian
businessmen - “Business on the move in West-Trans-
danubia”, Péter Tamés Szilasi, Brussels

April 2, 2007: Péter Tamds Szilasi: Regional University
Knowledge Center for Vehicle Industry; Vision and
goals, introduction of the operation based on the
results achieved in 2006; West-Transdanubian Higher
Education Forum, Gyér

April 4,2007: Péter Tamas Szilasi: A University based
technology-transfer program to support the develop-
ment of Autopolis Innovation Network; CORINNA Ex-
pert Group Meeting, Interreg llIC Project ,CORINNA';
Klagenfurt, Austria

June 11-12, 2007: Participation at the INNO-Forum
Poster Exhibition

June 13, 2007, Péter Tamds Szilasi: The AUTOPOLIS
vision and the place of Széchenyi Istvan University in
the development program of the automotive region;
AK] Automotive Hungary Conference; Gyér
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MEebpiA APPEARANCES

10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

. Marketing the research activity — Tuned into something

else, Weekly World Economy, Volume XXVIII.

. University and corporate cooperation — For efficient

manufacturing in the vehicle industry, Economic Mirror
Magazine, 2007, Volume VII.

. Students involved in projects — Knowledge Center, Gyér

Week, 2007, Volume IlI.

. Modern research and development at the Széchenyilstvan

University in Gyér, Hungarian Newspaper, July 6, 2007

. Regional University Knowledge Center for Vehicle

Industry launched a talent program, The Vehicle of the
Future, 2007/1-2.

. The first year of the Regional University Knowledge

Center for Vehicle Industry, The Vehicle of the Future,
2006/3-4.

. The success of the Regional University Knowledge

Center for Vehicle Industry, Kisalféld Economy, 2007,
Volume XIII.

. Corporate relations are based on knowledge centers

— The role of universities in economic development,
Széchenyi Alumni Magazine, September 24, 2007

. They are doing research on the vehicle of the future...,

Radio 1, Research Hour, April 21, 2007

Interview with Séndor Oll¢, Radio 1, Research Hour,
May 12,2007

Interview with Péter Tamds Szilasi, Radio 1, Research
Hour, April 28, 2007

Interview with Dr. Karoly Kardos, Radio 1, Research
Hour, May 26, 2007

Interview with Gdbor Dogossy, Radio 1, Research Hour,
May 19, 2007

Interview with Zoltdn Horvéth, Radio 1, Research Hour,
May 5, 2007

Interview with Tamds Péter Szilasi, Regional broadcast

of the Hungarian Radio, September 21, 2007
Hungarian TV, Delta, May 5, 2007

Dr. Csaba Téth-Nagy: There is something new under the
un..., The Vehicle of the Future, 2007/1-2, p. 66-67.
Laszlé Borsodi, Antal Mihalicz: Lean from the per-

spective of managing directors, Supplement of Daily
Economy, June 2007.

Interview with Laszl6 Borsodi on the occasion of win-
ning the Committed to Excellence — European Quality

Award, Revita TV, February 2007

Tech4Auto 2007, Technical Magazine, 2007/7-8.

Tech4Auto: Research and development cooperation in the

Autopolisban — Educatio Press, September 17, 2007

They are not just talking about innovation, Kisalféld,

September 21, 2007

The first year of the Pazmany Péter Program — Our

company is involved in seven projects, Réba Magazine,

2006. 11.

Regional University Knowledge Center for Vehicle
Industry — The annual report has been published, Rdba
Magazine, 2006. 12.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Réba’s successful participation at the Tech4Auto2007
technological professional exhibition, Raba Magazine,
2007. 1.

Tech4Auto, September 21-22, 2007, Hungarian Radio
Tech4Auto 2007, MTV Regional News, September 20,
2007

Tech4Auto 2007, Revita Television — News, September
20,2007

Tech4Auto 2007, Revita Television — Theme, September
21,2007

Tech4Auto 2007, Daily Economy, September 21,2007
Alternative run, Car Market, 2007/20.

A great invention has been made, Auto Magazine, June
2007

Clear games, Auto Engine, 2007/12.

2nd Széchenyi Run — Competition of Alternatively
Driven Vehicles for the second time, with great success,
The Vehicle of the Future, 2007/1-2.

April 26,2007. Kisalféld - Competition of Alternatively
Driven Vehicles

April 25, 2007. News, HirTV - 2nd Széchenyi Run
— Competition of Alternatively Driven Vehicles

April 25, 2007. RTL Klub, News - Competition of
Alternatively Driven Vehicles

April 27,2007. Ablak, Hungarian TV — Competition of
Alternatively Driven Vehicles

May 19, 2007. Hungarian TV, Delta — Competition of
Alternatively Driven Vehicles

April 26, 2007. Hungarian TV, News, Report on the
2nd Széchenyi Run, the Competition of Alternatively
Driven Vehicles

Innovative environment for creative enterprises, Au-
topolis Press, 2006/4.

Impulses for the development processes, Autopolis
Press, 2006/5-6.

Autopolis is this week's key project, Kisalféld Economy,
Volume XlI., 2006.

Development poles in Hungary — Gydr as “Autopolis”
will be the development pole of vehicle manufacturing,
Gyéri Kredit, Volume IX., 2006.

Introducing the research activity of JRET, Revita Televi-
sion, October 3, 2007
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MAIN FINANCIAL INDICIES, SUMMARY TABLES

THE DEVELOPMENT OF PERFORMANCE INDICATORS

Kifejlesztett aj*

products (piece) 24 20
services (piece) 3 3
technologies (piece) 1 1
applications (piece) 3 3
prototypes (piece) 25 26

Publications (including presentations)
Domestic (piece) 63 14
International (piece) 26 7

Are the project results utilized in education/training? (Y/N), in what form? Yes Yes

Number of persons involved in the project

university students (person) 14 i
PhD students (person) 3 5
young researchers (person) 1

Number of researchers having gained a scientific degree due to the project (person) 1 0

Number of workplaces created due to the project

at enterprises (piece) 5 4
at research entities (piece)

QOut of this: researcher workplace (piece) 4 3

(Note: in full-time equivalence) 3,7

Number of participating entities in the center’s activities

number of research entities (piece) 3 3
number of enterprises (piece) 8 3
Number of firms utilizing the results (piece), contact data 5 8-10

Financial results achieved as the result of the project

Surplus revenue (HUF) 717 million 35 million
out of this, export revenue (HUF) 554 million 15 million
Cost reduction (HUF) 32 million 150 million
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Financing structure of the Regional University Knowledge Center (2007)

700000

500000

400000

300000
202000
200000 143000 131509 |

| 285707

100000
0
0 4

Széchenyi Istvan University

JRET Consortium corporate members

| B Government grants O Attracted (research) revenue

@ Own funds |

JRET tender cost distribution by project partner (HUF thousand), research year 2007

W42 759 W80 977

099 010

@38 750

E105720

@ 50 000

@202 000

@ SZE Government grants B RABA Government grants B RABA Own funds B Borsodi Government grants

O Borsodi Own funds B SAPU Government grants B SAPU Own funds

Utilization of the project partners’ resources by cost types (HUF thousand), research year 2007

300000
250000
200000
150000
100000
50000
0-
Personal Material Investment
B SAPU - Own funds 22176 2196 56605
B SAPU - grants 19083 4200 19476
O Borsodi - Own funds 6930 3127 88953
@ Borsodi - grants 32500 6250 0
@ Réaba - Own funds 8932 73412 23376
B Réba - Government grants 50000 0 0
B SZE - Own funds 0 0 0
@ SZE - Government grants 70200 59300 72500
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Utilization of the project partners’ resources by cost types (HUF thousand), research year 2007

180 000-

160 000

140 000+

120 000+

100 000

80 000

60 000

40 000+

20 000+

0-

W SAPU

Personal Government

19 083

Personal Own funds

22176

Material Government

4200

Material Own funds

2196

Investment Government

19 476

Investment Own funds

56 605

32 500

6930

6250

3127

0

88 953

WRaba

50 000

8932

0

73412

0

23376

mSZE

70 200

0

59 300

0

72 500

0

Research year 2007 — The proportion of the JRET consortium partners’ participation
in the individual research projects (in %)

100%
80%
60%
40%
20%
0%~
11 12 13 1.1 1.2 113 1.4 Ill.1and I1L.2 | Management

ESAPU 123736 0 0 0 0 0 0 0 0

i 0 137760 0 0 0 0 0 0 0

mRaba 14713 0 26634 25463 27033 61877 0 0 0

mSzZE 101000 17950 3550 7250 0 0 5600 27400 39250

Project cost distribution by project partner (HUF thousand), Research year 2007

250 000

200 000

150 000

100 000

50 000

0-

72 500

23 376

88 953

76 081

o

B Material

59 300

73412

9377

6396

@ Personal

70 200

58 932

39430

41259
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R&D sTAFF AND TIME SPENT ON THE PROJECT

Dr. Imre Czinege
Dr. Tamas Réti

Dr. Erné Halbritter
Dr. Kéroly Kardos
Dr. Gabor Dogossy
Agnes Bérocz
Attila Buczko
Zoltdn Kocséardi
Ilvan Tarcsay

Marta Bognarné Papai
Dr. Méria Kirchfeld
Andréasné Kobrizsa
Istvan Kozma
Laszlé Varga

Janos Josvai

Sandor Ollé

Gabor Pépai

Dr. Jézsef Pintér
Dr. Levente Solecki
Zoltén Vass
Ferencné Csizmazia dr.
Dr. Zoltan Horvéth
Tamaéas Morauszki
Krisztian Téth

Dr. Péter Horvéth
Attila Nagy

Tibor Menyhart
Péter Bauer

Dr. Zoltan Varga
Péter Beke

Ferenc Szauter

Dr. Csaba Téth Nagy
Tamas Péter Szilasi
Dr. Karoly Sz&cs
Dr. Erné Fulop
Imre Herczeg
Matyds Andrasi
Kélméan Rakoczy
Zoltan Bognar
Laszlé Varga
Gébor lvancza
Antal Horvath
Laszlé Nagy

Imre Szinger

Imre Tripolszki
Imre Méczar

Jend Petdfalvi
Laszlé Légman
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SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
SZE (1)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)

/1.
/3.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/2.

/2.

/2.

/2.

/2.

/2.

/3.

I/,

/1.
/1111,
/1.

/1.

/1.

/1.

/2. 11/3. 1l/4.
/2. 11/3.
/2. 11/3.
Il/4.

/1. 1/2.
/1. 1/3.11/1.11/2. 11/3.
/1. 11/3.
/1.

/2. 11/3.
/3. 11/1.
Il/3.

/1.

/2.

/2. 11/3.
/1.

/1.

/2. 11/3.
/2.

/1. 11/2.
/2.

54
36
54
36
162
180
180
180
54
27
36
27
54
54
920
27
27
27
45
27
45
90
180
180
54
27
18
18

27
27
54
180

108
54
108
108
54
54
54
54
36
54
54
54
54
90

30%
20%
30%
20%
90%
100%
100%
100%
30%
15%
20%
15%
30%
30%
50%
15%
15%
15%
25%
15%
25%
50%
100%
100%
30%
15%
10%
10%
30%
15%
15%
30%
100%
20%
60%
30%
60%
60%
30%
30%
30%
30%
20%
30%
30%
30%
30%
50%

President, Steering Committee
President, Scientific Committee
Research project leader
Leader, R&D program I.
Research project leader
Researcher

Researcher

Researcher

R&D supporting staff

R&D supporting staff
Researcher

R&D supporting staff

R&D supporting staff

R&D supporting staff
Research project leader
Researcher

R&D supporting staff
Researcher

Researcher

R&D supporting staff
Researcher

Research project leader
Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

Research project leader
Researcher

Researcher

Researcher

Leader, R&D program IIl.
Leader, R&D program |I.
Consortium member, project leader
Research project leader
Research project leader, researcher
Research project leader, researcher
Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

Researcher

I 2007

Istvan Molnar
Miklés Acs

Istvan Csaki
L4szl6é Simon
Ferenc Tancsics
Attila Polgar
Andor Opitz
Miklés Bavolyar
Zoltan Mészaros
Szilard Polgar
Gabor Milkovits
Zsuzsanna Kérmendi
Lé4szl6 Tordai
Imréné Kaizinger
Lajos Szuts
Katalin Muzsai
Szabolcs Horvath
J6zsef Banhalmi
Marton Barbély
Krisztian Bejczi
Jézsef Borbély
Péter Borsodi
Szabolcs Lendvai
Endre Osz
Gy6z6 Csapd
Andrea Gal

jun. Laszlé Borsodi
Karoly Jukli
Ferenc Szabdé
Tamas Lascsik
Miklés Mezzey
Rébert Miklds
Laszlé Palfi

Janos Nagy
Boldizsar Szalay
Gébor Onodi
Miklés Pakozdi
Gébor Szabdé
Istvan Sztics
Gyb6z6 Szabd
Janos Vamosi
Istvan Boross
Zoltan Odor
Zoltan Kocziha
Gébor Ferencz
Istvan Szmolenszki
Erika Jankdé

Ildiké Suslané Bolyhos
Eva Nagy

Lajos Toth
Roébert Nagy
Zoltan Dedk
Viktor Fekete
Dr. Otté Klementis
Péter Stasztny
Total:

Research workforce converted into full work time: 41 (person)

RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
RABA (2)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
BORSODI (3)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)
SAPU (4)

1/1.11/3.
1/1.1/3.
1/1.1/3.
/2.
1/1.1/3.11/3.
/1. 11/2.
/2. 11/3.
1/1.1/3.
1/1.1/3.
I/3.
/3.

/1.

I/3.
I/3.

/1. 1/3.01/1.11/2. 11/3.
/2. 11/3.
/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/2.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

/1.

54
54
54
54
108
54
108
54
54
36
54
54
54
54
36
54
144
54
108
54
54
54
54
54
108
63
63
54
54
54
54
63
54
54
36
162
90
144
45
63
54
54
147
55
56
18
86
132
128
128
150
143
26
19
80

7252

30%
30%
30%
30%
60%
30%
60%
30%
30%
20%
30%
30%
30%
30%
20%
30%
80%
30%
60%
30%
30%
30%
30%
30%
60%
35%
35%
30%
30%
30%
30%
35%
30%
30%
20%
90%
50%
80%
25%
35%
30%
30%
80%
30%
30%
10%
45%
70%
70%
70%
70%
70%
30%
10%
45%

Researcher
Researcher
Researcher
Researcher
Researcher
Researcher
Researcher
Researcher
R&D supporting staff
R&D supporting staff
Researcher
Researcher
R&D supporting staff
Researcher
Researcher
R&D supporting staff

Consortium member, project leader

R&D supporting staff
Researcher
R&D supporting staff
R&D supporting staff
R&D supporting staff
Researcher
R&D supporting staff
R&D supporting staff
Researcher
Researcher
R&D supporting staff
R&D supporting staff
R&D supporting staff
R&D supporting staff
R&D supporting staff
R&D supporting staff
R&D supporting staff
Researcher
Researcher
R&D supporting staff
Researcher
Researcher
R&D supporting staff
R&D supporting staff
R&D supporting staff

Consortium member, project leader

Researcher
Researcher
Researcher
Researcher
R&D supporting staff
R&D supporting staff
Researcher
R&D supporting staff
R&D supporting staff
Researcher
Researcher
Researcher
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RESEARCH TOOLS OF SIGNIFICANT VALUE
AND HIGH IMPORTANCE, PURCHASED IN THE
FRAMEWORK OF THE PROJECT

CAD and CAE software (Pro-E, Moldflow, Autoform, Deform, Autodesk Inventor /11
Professional 11, Ansa, Abaqus, Mathcad, Catia V5 Academic Version)
FEA software (Nastran) l/1-1
Axio Imager A1 Mat microscope with camera /12
Scanning electronmicroscope /12
CAM- and PLM-software (Powerlnspect, Tecnomatix, Plant Simulation) /21
CAE- and FEA-software (Star CD, Fluent, HyperWorks, LGO) /12
Rébamdeld
Developed die forging software 1/1-1
Lubricator system pulverizer unit l/3
Forming dynamometer to LZK 6300 Maxima pressing machine l/3
BorsodiMiheyld.
CNC machining center for cutting hard processing (HERMLE) |/2-2
CNC corrosive machine for high precised processing (Fehimann) |/2-2
SsAULe
F&S Celsius 640 graphic work station (1 piece) l/1-3
Resil Impactor 25) swing clockwork and accessories 1/1-3
Instron 3366 universal tensile testing machine (3 pieces) l/1-3
Heatwave climate chamber (3 pieces) l/1-3
Manual sample incisive with digital micrometer and accessories l/1-3
HDT 3 Vicat plastic testing machine and accessories l/1-3
Aboni FMX Hydrotracer hygrometer l/1-3
Shore S1 digital durometer with probe l/1-3
Inflammability testing machine MVSS 302 and accessories l/1-3
Linear Abraser webbing machine and accessories l/1-3
Testo 650 reference climate instrument and accessories l/1-3
SF/450/CCT tip. 450 |. automate cyclical corrosion chamber and accessories 1/1-3
Heating furnace 1200 C l/1-3
GR 200 EC assay balance l/1-3
P41 water softener cartridge and accessories l/1-3
OF1202-40MD3 oil free compressor with filter l/1-3
CLL 1000 tip. EN 60529 No 1000 I. raining chamber l/1-3
CP 1000 tip. EN 60529 1000 I. powder chamber l/1-3
3 ocular metal microscope ME.2665 and accessories l/1-3
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LiST OF ABBREVIATIONS

SZE-JRET — Széchenyi Istvan University, Regional University Knowledge Center for Vehicle Industry

[T — Steering Committee

TT - Scientific Committee

SZE-AJT — Széchenyi Istvan University, Faculty of Engineering Sciences, Institute of Informatics, Electrical
and Mechanical Engineering, Department of Materials and Vehicle Manufacturing

SZE-MGT - Széchenyi Istvan University, Faculty of Engineering Sciences, Institute of Informatics, Electrical
and Mechanical Engineering, Department of Machine Design and Mechanics

SZE-KV] — Széchenyi Istvan University, Faculty of Engineering Sciences, Institute of Informatics, Electrical
and Mechanical Engineering, Department of Automotive and Railway Engineering

SZE-MSZT - Széchenyi Istvan University, Faculty of Engineering Sciences, Institute of Informatics, Electrical
and Mechanical Engineering, Department of Mathematics and Computer Sciences

SZE-FKT - Széchenyi Istvan University, Faculty of Engineering Sciences, Institute of Informatics, Electrical
and Mechanical Engineering, Department of Physics and Chemistry

CAD - Computer Aided Design

CAM - Computer Aided Manufacturing

CAE - Computer Aided Engineering

FEM - Finite Element Methods

GID - Gasinnendruck — Gas-assisted (injection molding)

TDM - Tool Data Management

BMF-BGK - Technical College of Budapest, Banki Donat Faculty of Mechanical Engineering

PVD - Physical Vapor Deposition

EJJT — Advanced Vehicle Control Knowledge Center
IDDRG - International Deep Drawing Research Group
FEA - Finite Element Analysis
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REGIONAL UNIVERSITY
KNOWLEDGE CENTER

FOR VEHICLE INDUSTRY
‘ SZECHENYI ISTVAN UNIVERSITY GYOR

Széchenyi Istvan University, 9026 Gyér, Egyetem sq 1.

‘A’ Building 102-104 office ® www.jret.sze.hu

OUR PARTNERS:

ﬂ‘ SZECHENYI ISTVAN

UNIVERSITY
. GYOR
Széchenyi Istvan University
9026 Gydr, Egyetem sq 1.
www.sze.hu

RABA Axle Ltd.
9027 Gydr, Martin st 1.
www.raba.hu

Borsodi Mdhely Ltd.
9027 Gydr, Juharfa st. 8.
www.borsodimuhely.hu

(%

SAPU Lp.

9245 Mosonszolnok,
Szabadsag st. 35.
www.schefenacker.com
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