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1. Best Practice Title 

 
Virtual Manufacturing Support for Enterprises in Serbia 
 

2. Location of Best Practice 

Country, region, town 
 
 
Serbia, Sumadija, Kragujevac 
 

3. Best Practice Executive Summary 

Describe briefly (max 10 lines) the GP context (partnership, funding, objectives, approach followed, results) 
 
 
Virtual Manufacturing Support for Enterprises in Serbia was implemented within EDEP programme 
“Support to Enterprise Development and Entrepreneur ship Programme”  with realization period 
from December 2006 to September 2007. 

Partners in the realization of this project were:  

·  Mechanical Engineering Faculty, University of Kragujevac, (http://www.mfkg.kg.ac.rs), 
Project Leader, one of the most distinguished and the most prestigious educational 
institutions in the field of technical sciences, modern scientific-educational institution 
which rationalize, test and develop innovations in the field of engineering or 
technical sciences, as well as help the development of the region and wider. 

·  Faculty of Technical Science – University of Novi Sad – Novi Sad (FTN) 
(http://www.ftn.uns.ac.rs), with experience in a number of international projects such 
us:TEMPUS, FP6, Bilateral projects etc. and has long experience in similar actions. 

·  Regional Economic Development Agency for Sumadija and Pomoravlje Ltd, Kragujevac 
(REDASP) (http://www.redasp.rs) with intensive experience in developing and providing 
supporting services to SME sector in the region. 

Overall project objectives were: 

1. To contribute to Serbian enterprises efficiency, quality, technology potential and overall 
competitiveness, both national and international by: 

a) Stimulating establishment of permanent linkage of R&D institutions and enterprises, 
b) Introducing routine of financial participation and implementation of innovations. The project 

has contributed to the increase of international competitiveness of domestic enterprises 
through the development of their innovative power, so that they could appear at the market 
with products which, due to their specific properties, price and quality can compete with foreign 
products. That was accomplished by: 

·  Activating connections among universities, institutes and Serbian enterprises, 
especially SMEs, 

·  Improving the level of services which should support innovativeness of SMEs, 
·  Expanding awareness of entrepreneurs and academic citizens regarding the necessity 

of mutual netting and strengthening of connections, 
·  Stimulating research organisations to focus their activities on specific needs of 

enterprises, which would stimulate their participation in financing innovations. 
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2. Significant reduction of time and costs in the development of new and improvement of existing 
products and technological processes in domestic companies by introducing innovative technologies 
and applying the available modern world technological achievements.  

Virtual manufacturing (VM) system, which represents integrated computer-based model for product 
design and manufacture process simulation, as well as rapid manufacture of prototypes (RP – Rapid 
Prototyping) and reverse engineering (RE – Reverse Engineering), is applied with the aim of: 

·  Optimisation: design of products and processes, selection of materials for new 
products, process conditions and their tuning, 

·  Reducing lead times, 

·  Reducing time-to-market costs. 

Results achieved by implementing this project are: 

1. Foundation of Centre for Virtual Manufacturing at Faculty of Mechanical Engineering in 
Kragujevac.  

2. Foundation of virtual manufacturing user network – VMnet, and collaborative Web 
portal for efficient network support. 

3. 2 seminars: “Virtual manufacturing – challenge for the future” in Kragujevac and Novi 
Sad, with participants, enterprise representatives, actual and future members of 
VMnet, with educational material, details on applications in domestic environment. 

4. 2 workshops: “Virtual manufacturing in product and process development” in 
Kragujevac and Novi Sad, with participants, representatives of enterprise members of 
VMnet, benefits and actual steps for implementation of innovative C technologies in 
product and process development. 

5. Completed 2 Pilot projects with selected enterprises, members of VMnet network. 
 

4. Best Practice Classification 

 
Best Practice Theme 
�  Research Transformed to Innovative Product 
x Research Transformed to Innovative Service  
�  Research Transformed to Innovative Methodology 
�  Research Transformed to Innovative Production Process 
�  Financial Mechanism for Transformation of Research to Innovation 
�  Support Mechanism for Transformation of Research to Innovation 
�  Other (describe) 
 
Best Practice Research / Application Areas 
x Industrial / Manufacturing Systems  
 �  Industrial Informatics and Communications 
 �  Intelligent Devices 
 �  Distributed Control Systems 
 �  Flexible Manufacturing Systems 
�  Embedded Systems 
 �  Industrial Embedded Systems 
 �  Nomadic Environments 
 �  Private Spaces 
 �  Public Infrastructures 
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5. Description of Best Practice 

5.1 Best Practice Context 

Overall background of the Best Practice. Location, socio-economic, technical & policy background of the BP 
(max 10 lines) 
 
  
The project was implemented on territory of two regions in Serbia, central Serbia and Vojvodina. 

There are still major economic and social problems to be resolved in Serbia. Economic output is only 
half that of 1989 and estimates place GDP per capita in Serbia at only 10% of the average for EU 
countries. However, it is generally accepted that the conditions for the operation, strengthening and 
growth of SMEs have been improved in recent years partly attributable to the policies adopted by the 
Government and the improved framework of support provided through business support 
organisations. However, there is still a basic need to increase the rate of business start-ups in Serbia 
and to support the adoption of more entrepreneurial attitudes in education and business. 

Innovation systems in Serbia are very weak and fragmented. Weak innovation demand at enterprise 
level and weak innovation support system are the biggest bottlenecks for the greater contribution of 
research to growth and social development. Supporting actions at national and regional levels are 
aimed at developing inter-firm clusters and networks, enhancing pan-European cooperation among 
SMEs. A flexible, knowledge-based economy requires enhanced levels of innovation which would 
clearly be improved through better and more effective links between research and development 
centres at Universities and SMEs. Despite of the fact that the proportion of population with tertiary 
education is comparable with EU25, there are major weaknesses of Serbia relative to EU, regarding 
to public R&D expenditure, number of Science&Engineering graduates, business R&D investments, 
participation in life-long learning, number of employment in high-tech manufacturing and services. The 
lack of effective linkages between knowledge-producers and knowledge-users constitutes a 
significant weakness in the innovation system. 

Universities have not succeeded in making the transition from educational to research institutions and 
remain pure “colleges” of teaching. With the Bologna Process, this transition is required in order to 
harmonize with the European education area. Funds are of respective size to support the 
modernization and restructuring of universities through projects in Serbia. According to estimation of 
EU experts, links between University and industry must be strengthened in order to bridge the gap 
between business needs and university services in the area of education and research, to enable 
permanent transfer of knowledge, to increase financing of innovation. Therefore, it is essential to seek 
and unlock “technological brokers” – entities which deal with vocational education, research, transfer 
of knowledge and technologies, and boosting international cooperation. 

System of the secondary education is rigid and does not follow changes at labour market and 
discrepancy in quite an extent between offer and demand evidently exist. This is a case in towns with 
large industrial systems where personnel were educated according to the principle "one factory – one 
school". With large systems running down, schools still work according to non-flexible curriculum so 
that 80% of school leavers in a region do not find job in their occupation.  

Enterprises in Serbia have been doing business in extremely difficult financial conditions for years; 
therefore, investing in human resources and their education was sporadic and insufficient. On the 
other hand, engineers in those enterprises were educated within the existing education system which 
was not focussed on acquiring new knowledge in the area of innovative Virtual Manufacturing 
technologies. In order to be competitive at the market, enterprises need trained and skilled human 
resources with whom they can be competitive in spite of rapid scientific and technological changes. 
University education system educates various profiles of engineers who mostly are not educated at all 
to use computer tools and to practically apply VM-technologies in product and process design.  
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5.1.1 Policy Elements 
What are the policy initiatives that have influenced the contextual environment of BP: innovation promotion 
policies, research funding policies, certification ect as well as relevant tools (max 10 lines) 
 

 
The results of the Analysis of industrial production in Serbia, in the period 2000-2004, conducted by 
the Republican institution for development, indicated the necessity for continuing the reforms and 
restructuring the economy. The situation in industrial production in Serbia, regardless of high increase 
of 7,1% in 2004, was still unsatisfactory in comparison to the countries of South-East Europe. The 
level of production in 2004, compared to 1989, was only 40,1%. The increase of industrial production 
was influenced by the increase of efficiency in sectors which have been privatised  so far, especially 
in processing industry in which the production was increased for 9,6% in 2004 in comparison to 2003.  

The results of the Survey on business climate in 2005 and prognosis for processing industry 
development in 2005 indicate the following:  

·  In all branches most producers consider their situation to be bad  

·  The situation in production of base metals, electrical machines and devices is more 
favourable   

·  Business activities of most entrepreneurs (as many as 89%) are performed with 
numerous limitations: deficiency in demand 38%, deficiency in financial resources 31% 
and low prices 13% 

·  Average exploitation of capacities is 70%. 

In spite of significant change of Serbian economy structure (more than 98% of active enterprises are 
SME, which employ 51,6% of workers, and participate in community product with 35%) it still cannot 
be said that dynamic entrepreneurship in Serbia is according to European standards.  

Large companies, which formed their production programme for the large market of ex Yugoslavia, 
were the dominant factor in Serbian economy. In the period of restructuring of large companies, as 
well as in privatisation process, there is a problem of high unemployment which has a tendency to 
become even higher. High-educated personnel in those enterprises, involved in main project and 
technological activities in the development of new products and processes, have immense 
experiences without potential for application of innovative technologies.   

Scientific-research activity of R&D organisations in Serbia is not focussed on real needs of Serbian 
economy. Due to the non-existence of national innovation strategy, there are no systemic 
mechanisms for establishing sustainable connections and technology transfer from R&D 
organisations to Serbian enterprises based on model of «request» for researching and developmental 
services.    

The continuing commitment of successive Serbian Governments to the development of a market 
economy through the encouragement of enterprise development and entrepreneurial culture has been 
of vital importance. The Government’s policy priorities for SME support was defined in the Report and 
Action Plan on SMEE Development for 2003. This sets out the priority areas for further SME 
Development:  

·  stimulating the legal environment;  

·  raising the level of knowledge and ability within SMEs;  

·  creating institutions for non-financial SME support and non-financial services 
development;  

·  funding and financial measures for SME support;  

·  innovation, and application of contemporary technologies for SME support and donor 
and developmental help.  

Improved competitiveness through the adoption of an innovative approach to business development 
is fundamental to the development of small businesses in Serbia. 
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5.1.2 Socio-economic & Other factors 

Other contextual factors such as customer / target market addressed, international validity, customer density, 
economic conditions, customer values, research area addressed (max 10 lines) 
 
 
Target groups directly positively affected by the project are:  

·  Large private enterprises and SMEs in Central Serbia and Vojvodina, in the area of 
metal processing industry and non-metals processing (manufacturers of forged 
products, tools for materials processing,  automobile parts, cast products, metal 
containers, base metals and semi finished products, plastic parts, packing tools, Al 
profiles for construction and equipping of construction objects) 

·  R&D organisations in Serbia (universities, faculties and institutes in the area of 
engineering)  

Virtual manufacturing (VM) system, which represents integrated computer-based model for product 
design and manufacture process simulation, as well as rapid manufacture of prototypes (RP – Rapid 
Prototyping) and reverse engineering (RE – Reverse Engineering), is applied with the aim of:  

a) optimisation: design of products and processes, selection of materials for new 
products, process conditions and their tuning;  

b) reducing lead times and  
c) reducing time-to-market costs.  

Optimal selection generates positive consequences for: manufacturing costs, tool costs, material 
costs, final quality and life of the product. Application of innovative VM technologies in the 
development of new and improvement of existing manufacturing processes in regional companies 
and SMEs represents the key activator of productivity growth, and consequently of economic 
development and prosperity for entire population of the WBC region. Considering the fact that more 
than 98% of active enterprises in Serbia have been categorized as SME, with needs and operative 
procedures completely different from ones at large enterprises, the project have been focused on the 
development of global system support for those enterprises. 

Many companies showed the need and interest for introducing an innovative approach in product and 
process  design during the project implementation, thanks to dissemination and promotional activities.  

Twenty enterprises in Central Serbia and Vojvodina (10 SME) used CeVIP services in innovative 
development of product and processes and optimization of existing ones, during the project 
implementation, listed below:  

1. Ekofarm, Uš� e – Rapid prototyping 
2. Preseraj, Kragujevac – FE simulation of deep drawing process – Stampack  
3. Metalac, Gornji Milanovac – FE simulation of deep drawing process – Stampack  
4. Kova� nica – Kragujevac – FE/FV simulation of forging process – MSC.SuperForge 
5. Petar Drapšin, Mladenovac – FE simulation of hot extrusion process – 

MSC.SuperForm 
6. Jucit invest, Kragujevac – FE/FV simulation of tube bending process with springback 

estimation– MSC.SuperForge i Stampack 
7. Woksal, U�ice – Reverse engineering of hard meta l and CAD/CAM modelling  
8. Metal produkt, Smederevska Palanka – FE simulation of profile forming of thin sheet 

- Stampack 
9. ASSEMA, Kragujevac – FE simulation of stretching process – Stampack 
10. SCGM, Kragujevac – training of employees for using DELCAM PowerMill software 
11. Nissal, Niš – FE/FV simulation of porthole die extrusion of Al profile – 

MSC.SuperForge 
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12. Alatnica Unior, Kragujevac – FE simulation of sheet bending and springback – 
Stampack 

13. Bla�eks, Kragujevac – support for procurement a nd installation of new production 
equipment  

14. WBC centar BOSAI, Beograd – help in preparing proposal for FP7 EU project   

15. Prvi Partizan, U�ice – training of employees in  area of VM technologies and delivery 
of 12 new books from Mechanical Engineering Faculty 

16. Institut automobila Zastava, Kragujevac – training two engineers within six-monthly  
CEVIP industrial fellowship programme 

17. Narcissus, Beograd – preparation of join proposal for FP7 EU project in area of 
development of biomaterials for human implants – CEVIP, Narcissus and ITNMS are 
partners from Serbia, with 6 EU partners from Denmark (coordinator), Italy and 
Slovenia. 

18. Fadip, Be� ej – FE simulation of dynamic stress of rubber hoses – PAK and 
Simufact.formingSFM 

19. Toza Markovi� , Kikinda – Reverse engineering and CAD/CAM modeling  

20. Hemotehna, Subotica – consulting for procurement new equipment and application 
for additional financial funds 

Also, 6 companies in Serbia (5 SME) signed contract on business-technical cooperation with CeVIP in 
development of product and process and optimization of existing processes: Orion –  Kragujevac, 
SCGM – Kragujevac, Nissal – Niš, Vecom – Bezdan, Mašinopak – Novi Sad, Jucit invest –  
Kragujevac.  

  

5.2 Objectives 

Aim of the project, specific objectives & strategies to achieve these objectives (max 10 lines) 
 
 
Overall project objectives were: 

1. To contribute to Serbian enterprises efficiency, quality, technology potential and overall 
competitiveness, both national and international by:  

a) stimulating establishment of permanent linkage of R&D institutions and enterprises,  

b) introducing routine of financial participation and implementation of innovations.  

The project has contributed to the increase of international competitiveness of domestic enterprises 
through the development of their innovative power, so that they could appear at the market with 
products which, due to their specific properties, price and quality can compete with foreign products.  

That was accomplished by:  

·  Activating connections among universities, institutes and Serbian enterprises, 
especially SMEs 

·  Improving the level of services which should support innovativeness of SMEs 

·  Expanding awareness of entrepreneurs and academic citizens  regarding the necessity 
of mutual netting and strengthening of connections   

·  Stimulating research organisations to focus their activities on specific needs of 
enterprises, which would stimulate their participation in financing innovations.    

2. Significant reduction of time and costs in the development of new and improvement of existing 
products and technological processes in domestic companies by introducing innovative technologies 
and applying the available modern world technological achievements.  
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Virtual manufacturing (VM) system, which represents integrated computer-based model for product 
design and manufacture process simulation, as well as rapid manufacture of prototypes (RP – Rapid 
Prototyping) and reverse engineering (RE – Reverse Engineering), is applied with the aim of: 

·  optimisation: design of products and processes, selection of materials for new products, 
process conditions and their tuning  

·  reducing lead times 

·  reducing time-to-market costs 

Optimal selection generates positive consequences for: manufacturing costs, tool costs, material costs, 
final quality and life of the product. 

Application of innovative technologies in the development of new and improvement of existing 
manufacture processes in our companies and SME represents the key activator of productivity growth, 
and consequently of economic development and prosperity for entire population of Serbia.  

Specific project objective: 

The purpose of the project was to establish mechanisms for effective transfer of innovative VM 
technologies from R&D organisations to Serbian enterprises, especially SME, in product development 
and process optimization.   

Part of the purpose was to: 

·  support large enterprises and SMEs in virtual selection of optimal conditions for products 
and process development, rapid manufacture of prototypes and remodelling of products 
by reverse engineering within the established centre CeViP, equipped for VM 
technologies 

·  set up the network of virtual manufacture VMnet, having Full membership (universities 
and institutes, enterprises which apply some of the advanced C-technologies in products 
and process development) and Associate membership  (large enterprises and SME 
which are not experienced in application of innovative technologies) 

·  develop dynamic WEB portal, as collaborative tool for supporting the network, providing 
the access to:  

-  systematized knowledge in the area of  manufacturing and advanced technologies 

-  database on materials 

-  examples of the best EU practice in application of VM technologies 

-  R&D results of universities and institutes, for registered members of VMnet  

-  REQUEST–OFFER page, for marketing of R&D results and establishing of request 
system, transfer of technologies, commercialization of products, with inclusion of 
enterprises in financing and regular application of innovations as final objective  

·  Contribute to the development of human resources, based on principles of lifelong 
learning, by means of education and training at short informative seminars and 
workshops regarding latest achievements in the development and application of virtual 
manufacture, as well as possibilities for application in the domestic surroundings     

·  Demonstrate the advantages of VM technologies by manufacture of PILOT projects, with 
selected export-oriented enterprises (SME), which are developing new innovative 
products  

·  Improve the cooperation with Ministry of Science and Environmental Protection (MSEP) 
and Ministry of Economy (RASME), with the aim of providing institutional support of 
Government of RS in development and application of innovations.   

The strategy applied in the implementation of the project contained a number of interrelated activities, 
focused on achieving above listed objectives, through producing the set of results. For each activity 
suitable techniques and procedures for implementation was planned and carried out.  
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6. Process 

Describe the project including key concepts and the overall approach followed. Indicate project end users, target 
market, main project phases, problems encountered and solutions, problem resolution (max 10 lines) 
 

Significant savings have been accomplished in domestic SME and large enterprises in Central Serbia 
and Vojvodina, by the effective transfer of innovative technologies of virtual development of products 
and processes, for the optimal selection of manufacturing methods and material of new products, 
before the manufacturing itself. A virtual manufacturing network (VMnet) has been set up among 
Serbian R&D organizations, large enterprises and SME. WEB portal has been developed as a tool for 
accessing systematized knowledge in the area of manufacturing and VM technologies, materials and 
many examples of the best EU practice. REQUEST-OFFER part of portal have contributed to 
marketing and commercialization of R&D results. Participants of seminars and workshops have been 
trained for application of innovative technologies. Pilot projects have demonstrated the advantages of 
virtual manufacture (product and process optimization, reduction of lead time, increase of accuracy).     

Direct beneficiaries: 
1. Members of Vmnet network from R&D organisations - researchers at the institutes, 

scientists, professors, associates, postgraduates… 
2. Members of Vmnet networks from large enterprises and SMEs from the sector of metal 

processing industry and non-metal processing, from the region of Central Serbia and 
Vojvodina - enterprise managers, engineers (main designers, technologists, 
constructors, metallurgists), sales specialist ... 

3. Participants of seminars and workshops,  
4. Employees in regional agencies for development of  SME in Serbia,  
5. 2 enterprises, beneficiaries of the Pilot projects results. 

Indirect beneficiaries:  
1. Employers of enterprises whose employees have been introduced to advantages and 

methods of application of VM innovative technologies through seminars, workshops,  
2. Other employees in enterprises and R&D organisations, to whom the direct 

beneficiaries transfer the acquired knowledge and  influence the expansion of 
awareness of significance of  innovations and technology transfer,  

3. Clients of direct beneficiaries,  
4. Students who have got high-quality educational materials on advanced technologies, 

based on examples from industrial practice. 

Main results of this project were:  

·  Establishing the Centre for virtual manufacturing at the Faculty of Mechanical 
Engineering in Kragujevac, 

·  Setting up of the network between experts in the area of technologies, materials, 
innovative C technologies, R&D organisations and domestic companies, 

·  Organisation of seminars, 

·  Organisation of workshops, 

·  Realisation of pilot projects. 

Improvements that have been made for wide spectrum of beneficiaries: 

For Registered VMnet members from large enterprises and SMEs: 

·  access to the systematization of knowledge database on web portal, 

·  electronic information about new equipment, on-line auctions, prices of row materials 
on world market, about new technology via e-mail (at least twice per week), 

·  services of CeVIP under more favourable conditions, 

·  priority in realization of CEVIP services, 

·  opportunity to demand an expertise they need, 
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·  contact with other members of VMnet. 

·  opportunity to promote their products through VMnet  

·  They are  updated about important happenings via email,and much more. 

For Registered VMnet members from R&D organisations: 

·  systematized knowledge of experts from R&D organisations is offered and available 
via web portal, 

·  demand for R&D results is established, 

·  new possibility for creation of cluster with enterprises, 

·  improved technical and managing capacities, and cooperation with economy sector, 

·  increased motivation of students for studying engineering  

Seminars and workshops have improved participants’ knowledge and skills through presentations on 
the latest achievement in the world and in our country in the area of VM technologies and methods of 
application in domestic ambience, for development of products and processes.  

Officers for cooperation with enterprises in Regional Agencies for SME and Chambers of Commerce 
as participants  in presentations of CEVIP and VMnet, as well as at seminars and workshops, had 
opportunities to gain the current achievements of VM technology in innovate development of 
products, and with it they have evolved and facilitated own offer and support for SME. 

Beneficiaries of the Pilot projects: 

·  have quality, timely and inexpensive R&D results  

·  are more competitive by application of innovative approaches in virtual development of 
product and related processes 

·  have improved quality product, upon less expenses  

·  have reduced the number of unsuccessful «trial and error» attempts in traditional 
process design 

·  have their awareness on responsibility for their own development raised 

·  have adapted innovative technologies, according to their specific needs 

Employees in enterprises and R&D organisations have improved transparent and coordinated 
environment open for innovations. 

Students have high-quality educational materials on advanced technologies, based on examples from 
industrial practice that are available. 
  

6.1 Project Design 

Project design based on targeted market complete understanding, project structure, policies and procedures, 
management and implementation actions (max 10 lines) 
 
 
The Project was designed to be in compliance with the priority of the EDEP programme:  
INNOVATION DEVELOPMENT ACTIONS: aimed at encouragin g innovation and increasing 
competitiveness in enterprises  

·  Initiatives promoting commercialisation of R&D results and strengthening linkages 
between R&D organisations and private sector enterprises 

- setting up of VMnet network, REQUEST–OFFER page of dynamic portal  

·  Initiatives aimed at promoting competitiveness and innovation 
- introduction of innovative technologies in domestic large enterprises and SME 

and expansion of awareness of significance of innovations application. 
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·  Provision of specialist innovation support and knowledge-intensive services  
- systematized knowledge on manufacture technologies, materials and advanced 

technologies at WEB portal 

·  Services supporting co-operation between enterprises in the area of R&D and 
technology transfer  

- enrolment into VMnet network and  use of collaborative portal  

·  Launch of production and pre-production development and the marketing of new 
innovative products:  

- virtual designing of products, analysis of properties and shapes 
- FE simulation of  manufacture process with the aim of tuning of process 

parameters  
- reverse engineering  for remodelling and  digitalization of products 
- rapid prototyping of  products and tools  
- virtual reality with the aim of  3D visualization of products and processes   

·  Support for R&D activities at various innovation stages  
- forming of the centre for virtual manufacture CeViP (equipped with IT resources, 

software for FE simulation, VR and RP equipment ...), providing a broad 
spectrum of services  to Serbian large enterprises and SMEs in innovative 
development of products and processes   

·  Assisted access to knowledge-intensive services  
- database of processes and materials  
- systematized knowledge on advanced technologies 
- short seminars and workshops on VM technologies 

Within global competitive market, manufacturers are constantly seeking for new methods for 
shortening the time necessary for appearance of new product at the market. By application of VM 
advanced technologies, 3D model of product can rapidly be generated in digital form, remodelled and 
exported to one of the systems for rapid prototyping, rapid tooling or rapid manufacturing. Prototypes 
obtained in this way can be used for testing functionality and design of the product, and optimised 
technology of tools manufacture and construction can be obtained through numerous FE simulations, 
without expensive and long-term trial-and-error attempts in traditional designing.   

Activities proposed by the project have created sustainable mechanisms for transferring these 
advanced technologies to SMEs and large private enterprises in target region, through services of 
innovative development of product and process optimisation, which will contribute to increase of 
competitiveness of Serbian enterprises at national and foreign market.  

Actions that have been implemented to address this priority and set of objectives are: 
1. Establishing the Centre for virtual manufacturing (CeVIP) at the Faculty of Mechanical 

Engineering in Kragujevac 
2. Equipping of centre 
3. Market and marketing activities 
4. Setting up of the network between experts in the area of technologies, materials, 

innovative C technologies, R&D organisations and domestic companies 
5. Systematisation of knowledge in technologies, materials and innovative technologies 
6. Analysis of needs of planned beneficiaries/members of network by questionnaires and 

interviews 
7. Formation of information system of virtual manufacture users (universities, institutes, 

large enterprises, SMEs...) 
8. Creation of database for materials and processes 
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9. Development of collaborative portal as basis for communication among R&D 
organisations and Serbian enterprises, with REQUEST-OFFER page, with the aim of 
commercialisation of R&D results 

10. Installation of server and launch of portal, with permanent maintenance of dynamic 
collaborative web portal   

11. Organisation of seminars 
12. Organisation of workshops 
13. Identification and selection of pilot projects 
14. Realisation of pilot projects 
15. Dissemination of pilot projects results 
16. Coordination of activities with Republic Agency for SME Development 
17. Management of the project 
18. Monitoring and reporting 

  

6.2 Project Management 

Activities relevant to project coordination and management, project documentation and reporting, quality control, 
validation and verification (max 10 lines) 
 
 
Activities relevant to the coordination and management of the project were:  

·  regular meetings with partner group,  

·  analyzing reports and taking corrective actions, 

·  organization of kick-off meeting and other management meetings, 

·  manage financial resources, 

·  coordination at the level of Centre CeVIP, and 

·  coordination at the level of VMnet Network. 
All of this activities, including activities related to day-to-day management such as delegation and 
coordination of daily and weekly activities, monitoring of progress using LFM tools, monitoring and 
quality control of produced results, successfully conducted a project team consisting of: 
1. Project manager Prof. Dr Vesna Mandic (project management, coordination on the level of centre 

CeViP, systematisatio of knowledge in the area of bulk metal forming, FE simulation, organisation 
of seminars and workshops, financial resources management, acquisition of equipment, planning 
and realisation of pilot projects, analysis of reports of supervision team and undertaking of 
corrective measures, marketing activities, regular meetings of partner group) 

2. Coordinator for VMnet network (project management, coordination on the level of Vmnet network, 
setting up, maintenance and expansion of network, promotion of network, systematisation of 
knowledge in the area of RP/RT and RE technologies, organisation of seminars and workshops, 
acquisition of equipment, planning and realisation of pilot projects, regular meetings of partner 
group)  

3. Coordinator for cooperation with R&D organisations (project management, coordination with R&D 
organisations in Serbia and abroad, regular meetings of partner group, project promotion) 

4. Coordinator for cooperation with enterprises in Central Serbia (project management, coordination 
with enterprises for Central Serbia, regular meetings of partner group, systematisation of 
knowledge for the area of sheet metal forming, participation at seminars and workshops) 

5. Coordinator for cooperation with enterprises in Vojvodina (project management, coordination with 
enterprises for Vojvodina, regular meetings of partner group, systematisation of knowledge for the 
area of  bulk metal forming, injection moulding of plastics, participation at seminars and  
workshops) 
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6.3 Project Implementation 

Main elements associated with the project implementation. Realization of new idea, or new technological realization 
or improvement/novelty to known technology and means to achieve this. Innovation associated with the project reali-
zation in terms of new products, services, methodologies. Marketing, advertising and customer service. (max 10 lines) 
 
 
Main elements associated with the project are the results reached through the implementation and 
improvements that have been made for beneficiaries.  

Establishing of the Centre for Virtual Manufacturing (CeViP) provided all necessary preconditions for 
accomplishing the mission, vision and objectives of centre. 

Technical preconditions has been realised by adequate equipping of the office of Centre, primarily with 
deficient equipment (office equipment, furniture, IT resources, VR equipment, software for FE simulation 
various material processing processes and other equipment shown in the project budget).  

For accomplishing Centre sustainability, numerous measures and activities has been undertaken, which 
contributed to the quality of its work during and after project activities; such measures are:  

·  equal involvement of all project users (partners, target groups, final users) 
·  provision of political support, through the cooperation with the Ministry of Economy and 

Ministry of Science and Environmental Protection 
·  development of methods for internal and external evaluation of Centre work results 
·  instruction for participation in similar projects 
·  provision of stable financing sources by offering services to local SMEs and large 

enterprises, mainly members of VMnet, regarding product and process development, 
under favourable conditions 

For effective transfer of technologies and knowledge from R&D organisations to Serbian enterprises, 
Network of virtual manufacturing users (VMnet) has been established, through which systematized 
expertise from R&D organisations, network members, easily accessible to SMEs and large enterprises. 
Through dynamic WEB portal and registration procedure, enrolling of network users has been done. 
There are two member categorises: Full membership and Associate Membership, in dependence on 
whether they are experienced in application of some of advanced technologies of VM manufacturing 
(CAD/CAM/CAPP, CAE, RP/RT, RE, VR). WEB portal also have page REQUEST-OFFER, for 
marketing R&D results and establishing request system. Within page NEWS, network members and 
potential members are informed on important events.  

For the development of dynamic WEB portal modern tools of WEB design were used in order to provide 
promotion of network Vmnet, centre CeViP, partners and users, as well as rapid informing and 
communication of all Project participants. Database of network users contains main data on network 
members, their needs and resources.  

Marketing appearances for promotion of work of centre CeViP and network Vmnet went constantly, 
throughout the project, and preconditions for continuing this activity even after project completion have 
been made. For the very efficient promotion of Centre appropriate printed and electronic promotional 
material was made, all actual results of Centre work were proclaimed and regular contacts with users and 
potential users was maintained, by means of informing by telephone, e-mail contact, through WEB portal.  

Two two-day informative seminars “Virtual manufacturing – challenge for the future” , in Kragujevac 
and Novi Sad,  were held in the form of lectures of competent experts, users with positive experience in 
this areas, discussions and execution of relevant survey. Topics are presented by experts for particular 
areas of VM technologies and materials, experts for innovations and technology transfer, experts for the 
best EU practice. Lectures are followed by multimedia presentations and printed and electronic material, 
which was distributed to seminar participants. Selection of participants was carried out according to 
defined selection criteria, taking into consideration the needs of users, enterprises resources, level of 
innovativeness and  export orientation, manufacturing programme, type of enterprise, position in 
enterprise, equality (gender, national minorities, especially in Vojvodina) etc. 
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Two one-day workshops “Virtual manufacturing in product and process deve lopment”  were held in 
Kragujevac and Novi Sad, with the aim of showing the practical aspects of application of VM 
technologies on actual examples. The latest results of virtual development of products and processes, 
realised in cooperation with economy sector, in domestic R&D organisations and leading world research 
and industrial centres, were shown. Some of VM technologies were demonstrated practically, on 
equipment for RP/RT, RE, as well as FE simulations of various material forming processes.  

Local media and press reported about organised gatherings, whereat the project itself was promoted. 
With the aim of achieving maximal publicity for organised gatherings, representatives of the Ministry of 
Economy, Ministry of Science and Environmental Protection, local authorities, Republic Agency for SME 
Development were invited. Photographs from gatherings, with obligatory logotype of EU were forwarded 
to numerous newspaper agencies, regional agencies for development of SMEs, and office ECORYS.  

Two enterprises were included in realisation of Pilot projects  (SMEs and/or large private 
enterprises). For identification of pilot projects  and selection of the enterprise, selection criteria were 
defined. All Partners, main experts for particular areas, engineers from selected enterprises - main 
designers, technologists, constructors, metallurgists and other, were included in pilot projects 
realisation. Shared activities in realisation of pilot projects contributed to the quality through rich 
experience of large enterprise users and expertise of MFKg and Partner 2. For the development of 
new products and process optimisation the following techniques and methods were applied:  

·  3D scanning of products  by RE equipment, output: virtual model of product 
·  Remodelling and redesigning of 3D model, output: redesigned model of product 
·  rapid prototyping of product and rapid tooling, output: physical model of product and tool 
·  production of preliminary project solution of manufacturing technology, with help of 

users’ experience and main experts, output: preliminary, non-optimised project solution 
·  optimisation and tuning of process parameters by FE simulation of material forming 

processes in the course of product manufacturing, output: virtual model of optimised 
process/manufacturing  

·  final construction of manufacturing tools and CNC programming, output: constructive 
documentation for tolls  and CNC code 

Monitoring and evaluation  were made through formalised procedure of monitoring, evaluation and 
documenting of all foreseen activities, by supervision team, which had three members, one from each 
partner, so the partners in project was equally included in monitoring and evaluation of project activities.   

Project management  by managers and project coordinators went through followed management 
activities:  

·  planning ahead, with time-defined tasks, 

·  analysis of risks and assumptions, 

·  assignment of tasks to particular team members, 

·  horizontal and vertical communication, among team members and users, 

·  analysis of monthly reports and corrective measures, 

·  financial resource management, 

·  marketing and promotion. 
 

6.4 Project Evaluation 

Project feedback mechanisms and evaluation mechanisms. (max 10 lines) 
 
 
Internal project evaluation is performed through a system for monitoring and reporting, which was set. 
Project Manager and project team were regularly (once a month) reporting on the progress of the 
project, in a prepared form, which gave basic information about the degree of realization of technical 
and financial indicators that were included in the logical framework, schedule of activities and costs. 
At the meetings, project team analyzed the reports on progress, with the aim of checking the actual 
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implementation and undertaking corrective measures in the case that progress was not satisfactory 

7. Description of Research team/Institution 

Short description of R&D team and institution (max. 10 lines) 
 
 
The Faculty of Mechanical Engineering in Kragujevac belongs to a group of the most distinguished 
and most prestigious scientific-educational institutions from the area of technical sciences. Today, it is 
a modern scientific-educational institution with clearly defined mission, vision, objectives and program 
orientation. 

Centre for Virtual Manufacturing  (CeVIP) was founded in scope of the mentioned project, financed 
by EU and managed by European Agency for Reconstruction. Growth of CeVIP is driven by 
increasing knowledge content in a variety of activities relevant for development of industry, especially 
SMEs. CeVIP is equipped with modern equipment and specialized software, unique in Serbia which 
facilitates application of technology for Virtual Manufacturing (VM) in design of products, tools and 
processes, their optimization adapted according to specific enterprises’ needs. Transfer and diffusion 
of these new technologies in economy is basic aim to support the SMEs in process of acquiring the 
innovations. 

    
Center for virtual manufacturing (CeVIP)                                                                                                            

established on Faculty of Mechanical Engineering in Kragujevac 

Scientific – research activities of the CEVIP comprises theoretical, applied and developmental 
research in scope of the following sub-areas: numerical modelling of material behaviour, design and 
optimization of sheet and bulk metal forming processes, inverse analysis, material testing and 
development of constitutive models, advanced application of virtual engineering technologies 
(CAD/CAM/CAE, RP/RT/RE, VR), development of concurrent engineering approach, FE estimation 
product quality and tool life, optimal selection of material for new products, 3D product and process 
visualization applying Virtual Reality equipment. CEVIP has achieved high level of scientific results 
and has undertaken strong efforts in making tangible impact on industry by efficient knowledge and 
technology transfer and innovation introducing.  

Innovation activities: Centre for Virtual Manufacturing has necessary resources for application of 
innovative technologies of virtual engineering in product and process development. Activities that take 
place in scope of CEVIP should contribute to improvement of capacities at domestic companies and 
SMEs, to introduce new approach to their product and process development, based on application of 
VE technologies, to broaden the range of offer according to existing market demands and for the 
CEVIP, on one side, to come closer to needs of end users through strategic networking, and on the 
other side, to commercialize their R&D results. Research areas span through methods of numerical 
modelling of processes and its optimization, FE software development, reverse engineering, rapid 
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prototyping, virtual reality as well as biomedical simulations and bioengineering analyses. 

Networking and Services: Apart from S&T infrastructure listed in subsequent section, CEVIP has 
established VMnet network for transfer of knowledge and technologies from R&D institutions to 
Serbian enterprises and SMEs. VMnet connects Universities and Institutes, as integrated knowledge 
capacities, with Serbian large enterprises and SMEs in the area of metal and non-metal (plastics, 
wood) processing industry, which will be a significant support in the development of sector innovative 
system (clusters). Transparency of R&D results for the members of VMnet network, as consultative 
support in the development of new products and material selection, usage of VE resources and 
educational material within CEVIP centre are of particular importance for SMEs which want to develop 
a new profitable product for international market, and do not have at their disposal human resources 
and equipment which support innovative technologies. This is good bases for enlargement CEVIP 
regional impact within this project. Moreover, CEVIP offers broad range of technical and consultative 
services for companies and SMEs as follows:  

·  feasibility study and consulting for their application  
·  creation of 3D CAD model from conventional engineering documentation  
·  consulting on introduction of innovative VM technologies  
·  tool wear testing and working life estimation through FE models  
·  FE evaluation of product quality  
·  simulation of tool production, NC code generation  
·  testing of project solutions through FE simulation  
·  enhancement and optimization of existing products and processes  
·  defects prevention in technological processes  
·  selection of optimal material for a new product  
·  photorealistic pictures preparation, virtual reality and multimedia presentations  
·  marketing services in the product presentation by application of VR technologies  
·  specialized training in area of product and process development etc. 

 

Laboratory equipment of MFK 

 
 Zwick/Roell Z 100  

 
NTR-S-AE-0000 NanoTribometer 

 
Microskop MT8500 
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Talysurf 6 Taylor Hobson CNC mill, HAAS - Toolroom Mill  WERTH VideoCheck IP250 

Reverse engineering equipment 

 
ATOS II E – 3D scenner 

 
TRITOP RE device 

 
FARO arm platinum  

 
3D laser scanner  Roland LPX-

250 

 

Immersion Microscribe G2LX 

 
Dell Precision M4300 

Rapid prototyping equipment 

 
Equipment for vacuum casting 

 
ZCorporation 310 ZPrinter System 

 
ALARIS 30 
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Virtual reality equipment 

 
VR Space Wintracker device 

 
Magnetic tracking sensor, 6DOF  

 
Infocus depthq 3D projector 

 
Stereoscopic glasses 

 

5DT Data Glove 
 

VR workplace 

Teleconference equipment 

 
Teleconference room 

 
Polycom VSX 7000 base unit 

 
Videoconference system 

Renishaw QC 10 BallBar 

 
QC 10 toolkit 

 
QC 10 small circle accesor kit 

 
360 lathe adaptor 
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Software 

 

 
Simufact.forming – Simufact 

 

 
Stampack – Quantech 

 

 
Vulcan – Quantech 

 
Power Mill - Delcam 

 
Femap v 9.0 - UGS PLM Solutions 

 
GID Version 8.0.9 

 
Makromedia Studio 

 

LNIS 
 

CATIA v5 

      

8. Applied Financial Mechanism 

Describe financial mechanisms applied in transformation of research into innovation within BP, as well as 
means of connecting scientific research team and financiers (max. 1000 char.) 
 
 
Project was financed within “Support to Enterprise Development and Entrepreneur ship 
Programme” , through project "Virtual manufacturing as a support to companies in Serbia" with 90% 
of total project costs. Faculty of Mechanical Engineering in Kragujevac participated in total project 
costs with 10% of total amount. 
The Ministry of Economy, with financial assistance from the European Union, through the European 
Agency for Reconstruction, announced a call for proposals. Proposals were invited for projects which 
contribute to the achievement of at least one of the following objectives: 

·  improving the efficiency of existing businesses and their competitiveness;  
·  developing the capabilities of institutions involved in providing support for SMEs; 
·  improving the capacity of businesses to innovate, through the adoption of new 

approaches, processes and products in manufacturing, and business development; 
·  supporting organisations providing support for innovation in business. 

Projects addressing at least one of the following two priorities were eligible for funding:  

·  Enterprise Development Actions: Supporting the development of enterprise and 
entrepreneurship through actions to: increase the number of start-up businesses; 
increase the competitiveness of existing businesses; and support the development of 
entrepreneurial infrastructure and entrepreneurship awareness. 
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·  Innovation Development Actions: Supporting the development of innovative enterprises 
through actions to: strengthen innovative support organisations; promote co-operation 
in research and development amongst businesses; improve the competitiveness of 
enterprises; and promote the awareness of innovation. 

 

9. Impact and benefits 

Describe achieved benefits of R&D team and/or enterprise implemented innovation, as well as impacts on 
institutional and policy levels. (max. 1000 char.) 
 
 
Thanks to established mechanisms for effective transfer of technologies and introduction of 
innovations in domestic enterprises, situation of target group SMEs and large enterprises is improved, 
especially in the area of metal processing industry and non-metals processing, in the following way: 

·  they have quality, timely and inexpensive R&D results through networking with R&D 
organization 

·  they have become more international and competitive by application of innovative 
approaches in virtual development of products and processes, based on VM 
technologies 

·  they benefit from transparent and coordinated environment open for innovations, 

·  they acquire knowledge on advantages, usages and possibilities of advanced VM 
technologies from the aspect of increasing the level of enterprise competitiveness, 

·  they reduce the number of unsuccessful and long-lasting «trial and error» attempts in 
traditional process designing and conquering new product, by testing on virtual models 

·  they develop awareness on responsibility for their personal development and 
continuous improvement as necessary condition for success in work 

·  two enterprises, users of pilot project results, have obtained innovative or improved 
product competitive at international market, both regarding price and non-price (quality) 
competitiveness 

·  they increase innovative capacity, by using services of CeViP centre, and prepare for 
challenge of globally competitive economy 

·  they have available expertise in the area of manufacturing technologies, VM 
technologies, materials, injection molding of plastics, which is an unknown term for 
many entrepreneurs 

·  they have innovative technologies, adapted according to specific needs of enterprise 

·  through the examples of the best EU practice they recognize the „roads“ they should 
take towards international market      

R&D organisations have had the following benefit from project activities:  

·  accumulated knowledge in R&D organisations is transparent and available to the 
market, 

·  demand for R&D results, which is focussed on actual needs of enterprises, is 
established  

·  participation of enterprises in financing R&D activities at universities and institutes has 
increased 

·  networking with enterprises from metal processing and non-metal processing sectors 
created possibilities for creation of clusters at target geographic areas 

·  motivation of students for studying engineering has increased 
·  created circumstances for inclusion in larger number of international projects (EAR, 

EUREKA; FP7...), due to improved technical and managing capacities, and 
cooperation with economy sector 
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Project has influenced the development of collaborative infrastructure (CeVip, VMnet and WEB portal) 
which support the state-of-the-art approach in the development of new products and processes in 
Serbian companies, based on VM technologies. VMnet has connected universities and institutes, as 
integrated knowledge capacities, with Serbian large enterprises and SME in the area of metal 
processing industry. In addition to that, due to the support of the Government of RS and its innovation 
development programme, networking has stimulated accelerated convergence of triple helix 
components and contributed to the establishment and strengthening of national innovative system.   

Transparency of R&D results for the members of VMnet network, consultative support in the 
development of new products and selection of materials, usage of VM resources and educational 
material within CeViP centre are of particular importance for SMEs which want to develop a new 
profitable product for international market, and do not have at their disposal human resources and 
equipment which support innovative technologies. In that way, competitive and functional research 
result were obtained, which can be commercialized because it is focused on real needs of SME and is 
obtained with minimal costs and research time. Such R&D results activated the participation of 
enterprises in financing innovations and their regular application.   

Project established mechanisms for effective transfer of innovative VM technologies from R&D 
organisations to Serbian enterprises, especially SME, in product development and process optimization.  
 

10. Sustainability 

Provide information on sustainability of innovation after financial aid within implemented financial mechanisms, 
and some multiplier effects as replication and extension of the action performed in BP. Expected use of Best 
Practice and lifecycle considerations. (max. 1000 char.) 
 
 
CeVIP has trained staff, equipment and software for successful development and application of VM 
technologies for needs of domestic enterprises. 35 enterprises in Central Serbia and Vojvodina have 
used CEVIP services in innovative development of product and processes and optimization of existing 
ones, so far. During the numerous contacts with companies (meetings, realised presentations of 
CeVIP, telephone conversations, e-mail) real needs of companies were identified and problems that 
they confront in their work. 

Close cooperation with agencies for SME development within RASME, Chambers of commerce and 
others stakeholders were realized, as good bases for other initiatives and joint projects. 
Beside activities mentioned above, according with the plan of science-research work of CeVIP, 
number of international projects within FP6, TEMPUS, bilateral, SEE and other programs, were 
lunched and realized with EU and regional partners, as follows:: 

·  Bilateral project between Serbia and Slovenia, 2006-2007, Optimization of material 
forming processes through physical modelling, FE simulation and inverse analysis. 
(Coordinator from Serbia). 

·  eLearning WUS project, 2006, No. 002/06, Development of Metal Forming Electronic 
Instructional Resources (Project Leader). 

·  Course Development Plus WUS project, 2006, No. 103/2006, Virtual Engineering 
(Project Coordinator). 

·  Virtual Manufacturing Support for Enterprises in Serbia, EAR-EDEP Programme, 2006-
2007 (Project Leader). 

·  Reinforcement of Research Capacity in Software Development and Innovative 
Collaborative Design and Engineering in Serbia and Montenegro. 

·  WBC Virtual Manufacturing Network Fostering an Integration of the Knowledge 
Triangle, 2009-2012 (Project Leader). 

·  I3E – Promoting Innovation in the Industrial Informatics and Embedded Systems 
Sectors through Networking – 2009 - 2012. 
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CeVIP participated in large scope of domestic projects. 

Many large companies and SMEs from all over Serbia to date used the services of the Center for 
Virtual Manufacturing. The field of cooperation is very broad and can be seen from the reference list 
of companies, our customers: 

1. Ekofarm , Uš� e – Rapid prototyping 
2. Toza Markovi � , Kikinda – Reverse engineering and CAD/CAM modeling 
3. Preseraj , Kragujevac – FE simulation of deep drawing process 
4. Metalac , Gornji Milanovac - FE simulation of deep drawing process, Rapid prototyping 
5. Kova � nic a – Kragujevac – FE/FV simulation of forging process 
6. Petar Drapšin , Mladenovac – FE simulation of hot extrusion process 
7. Jucit invest , Kragujevac – FE/FV simulation of tube bending process with springback 
8. Fadip , Be� ej – FE simulation of dynamic stress of rubber hoses 
9. Woksal , U�ice – CAD Reverse engineering of hard metal and  CAD/CAM modelling 
10. Metal produkt , Smederevska Palanka – FE simulation of profile forming of thin sheet 
11.  Assema , Kragujevac – FE simulation of profile forming of thin sheet 
12. SCGM, Kragujevac – training of employees for using DELCAM PowerMill software, control of 

performances of CNC machines with QC10 ballbar test, quality control on coordinate 
measuring machine, rapid prototyping 

13. Nissal , Niš – FE/FV simulation of porthole die extrusion of Al profile 
14. Alatnica Unior , Kragujevac – FE simulation of sheet bending and springback 
15. Hemotehna,  Subotica – consulting for procurement new equipment and application for 

additional financial funds 
16. Bla�eks , Kragujevac – support for procurement and installation of new production equipment 
17. WBC centar BOSAI , Beograd – help in preparing proposal for FP7 EU project  
18. Prvi Partizan , U�ice – training of employees in area of VM techn ologies and delivery of 12 

new books from Mechanical Engineering Faculty  
19. Institut automobila Zastava , Kragujevac – training two engineers within six-monthly   
20. ITNMS, Belgrade – preparation of join proposal for project in the field of biomaterial for 

implants – FE/FV simulations of forging process for shaft of the artificial hip 
21. WEBA, Kragujevac – control of performances of CNC machines with QC10 ballbar test 
22.  Metalka Majur, Jagodina – presentation of QC10 ballbar system, control of performances of 

CNC machines with QC10 ballbar test 
23.  Milanovi �  In�enjering, Kragujevac – FE simulation of rolling of seamless pipes on 

Manesman mashine, trainings for VM software 
24.  Budu � nost, Bajina Bašta – Reverse engineering, 3D modeling 
25.  IVA28, Beograd – control of performances of CNC machines with QC10 ballbar test 
26.  Sloboda, FSP,  � a� ak – Simufact FE simulation of hot extrusion process 
27.  ASB alati, Donji Ribnik- control of performances of CNC machines with QC10 ballbar test 
28.  Prva petoletka , Trstenik, control of performances of CNC machines with QC10 ballbar test, 

presentation of experts 
29.  INMOLD, Po�ega, control of performances of CNC machines w ith QC10 ballbar test 
30.  FAD, Gornji Milanovac, FE/FV simulation of forging process... 
31. Tehno , Kragujevac, Quality control on coordinate measuring machine 
32. VMPlast , Gornji Milanovac, Reverse engineering with rapid prototyping 
33. Prizma , Kragujevac, Rapid prototyping 
34. MikroElektronika , Belgrade, Rapid prototyping 
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35. Grah Automative , Batocina, Vocational trainings for CAD/CAM/CAE technologies  
36. Promotor Irva , Kragujevac, Vocational trainings for CAD/CAM/CAE technologies  
37. TPV Šumadija , Kragujevac, Vocational trainings for CAD/CAM/CAE technologies  

 

11. Repeatability and transferability 
Lessons learned from the project implementation team. Repeatability and transferability of the project. (max. 
1000 char.) 
 
 
Based on the experience gained during the implementation of this project, at the University of 
Kragujevac, within project “WBC Virtual Manufacturing Network - Fostering an I ntegration of the 
Knowledge Triangle“  (http://www.wbc-vmnet.rs/), Collaborative Training Centre (CTC)  was 
founded (http://www.ctc.kg.ac.rs), with a mission to develop efficient and effective mechanisms for 
cooperation between universities and enterprises, through the projects' implementation, vocational 
trainings for enterprises and the unemployed, industrial scholarship programs (Industrial Fellowship 
Programme - IFP) and student practice (Student Practical Placement Programme - PPP).  

 
West Balkan Countries cooperation 

Cooperation with partners from neighboring countries has led to the transfer of knowledge and 
experience to other countries, where they have established three Collaborative training centers in 
Podgorica (Montenegro) (http://www.ctc.ac.me), Banja Luka (Bosnia and Herzegovina) 
(http://www.ctc.unibl.rs) and Rijeka (Croatia) (http://www.ctc.riteh.uniri.hr). Main goal of regional 
network of Collaborative Training Centers in four WBC countries is to raise awareness in the society 
about necessity of integration of the knowledge triangle for the region prosperity. 
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Established CTC centers and enlarged VMnet network represent the basis for continuation of 
activities after the project completion. WBC partners use the equipment of CTC for education of 
students, vocational trainings, as well as for innovative services in virtual development of products 
and processes for regional enterprises.  
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Close and very successful cooperation with partners and key stakeholders in R&D area for the 
implementation of this project has created the conditions for continued cooperation on other projects. 
One of the most important is “I3E – Promoting Innovation in the Industrial Informatics and Embedded 
Systems Sectors through Networking – 2009 – 2012“, implemented in 8 countries of SEE region. 

 
SEE countries cooperation 

 

12. Evaluation 

Describe reasons and evaluation criteria why the described example is a best practice. (max. 1000 char.) 
 
 
Establishing CeVIP centre and VMnet network in Serbia, and its broadening through WBC region 
during last year is good practice bearing in mind all mentioned issues. During three years of CEVIP 
and VMnet development, supported by stakeholders, there are all necessary resources for application 
of innovative technologies of virtual engineering in product and process development. All CEVIP 
activities contribute to increase capacities at production companies, to introduce new approach to their 
product and process development, based on application of VE technologies, to broaden the range of 
offer according to existing market demands and for the CEVIP, on one side, to come closer to needs 
of end users through strategic networking, and on the other side, to commercialize their R&D results. 

Apart from S&T infrastructure, CEVIP has established VMnet, Virtual Manufacturing Network, for 
transfer of knowledge and technologies from R&D institutions to Serbian enterprises and SMEs, 
within EU project “Virtual Manufacturing Support for Enterprises in Serbia” (dr Vesna Mandic is 
coordinator). At this moment VMnet has more than 900 members from all WBC countries. Virtual 
Manufacturing Network (VMnet) connects Universities and Institutes, as integrated knowledge 
capacities, with regional enterprises and SMEs in the area of metal and non-metal processing 
industry, which will be a significant support in the development of sector innovative system (clusters). 
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Transparency of R&D results for the members of VMnet network, as consultative support in the 
development of new products and material selection, usage of VE resources and educational material 
within CEViP centre are of particular importance for SMEs which want to develop a new profitable 
product for international market, and do not have at their disposal human resources and equipment. 
which support innovative technologies. 

 

Within new TEMPUS project, additional 3 centres have been established in Croatia, BIH and 
Montenegro, with the same mission and vision as CEVIP. On the other hand, VMnet will be expanded 
on 1000 members from WBC region in this year. 
 

13. Contact of research team/institution 14.Contact of financial mechanism 
facilitator  

Name, address, tel., fax, e-mail, URL Name, address, tel., fax, e-mail, URL 
 
Faculty of Mechanical Engineering in 
Kragujevac, 
Center for Virtual Manufacturing  

Prof. Dr Vesna Mandic 

S. Janjic 6  
34 000 Kragujevac 
Serbia 

Tel: +381 (34) 501 201 

Fax: +381 (34) 501 901 

E.mail: mandic@kg.ac.rs  

www.wbc-vmnet.rs 

www.ctc.kg.ac.rs  

 
Support to Enterprise Development and 
Entrepreneurship Programme 

Programme Implementation Unit 

Ministry of Economy 
SME Development Department 

Nemanjina 22 – 26,  
11 000 Belgrade 
Serbia  

Tel: 011 - 361 0407/ 682 242; 

Fax: 011 – 361 0407;  

E-mail: office@edep-serbia.net 

  


