
 

 

RDI COMMON PROGRAM  

about the sustainability of the collaboration after the implementation of the Complex 

Project 

Contract no.: 77PCCDI 

1. NAME OF COMPLETX PROJECT: Implementation of additive technologies in the 

manufacture of complex and overloaded components (DigiTech) 
 

2. THE COMPLEX PROJECT CONSORTIUM 

 Name of the institutions 

participating in the project 

Acronym 

organization 

Type of 

organization 

The role of the organization 

in the project (Complex 

project coordinator / partner) 
NATIONAL RESEARCH - 

DEVELOPMENT INSTITUTE FOR 

MECHATRONICS AND 

MEASUREMENT TECHNIQUE  

INCDMTM CO INCD 
COMPLEX PROJECT 

COORDINATOR 

TECHNICAL UNIVERSITY OF CLUJ - 

NAPOCA UTCN 
UTCN P1 UNI (Public) 

COMPLEX PROJECT 

PARTENER 1 

NATIONAL INSTITUTE FOR 

RESEARCH - DEVELOPMENT GAS 

TURBINES 

COMOTI P2 INCD 
COMPLEX PROJECT 

PARTENER 2 

INSTITUTE OF SOLID MECHANICS 
IMSAR P3 INCD 

COMPLEX PROJECT 

PARTENER 3 

THE UNIVERSITY OF PITESTI 
UPIT P4 UNI (Public) 

COMPLEX PROJECT 

PARTENER 4 
 

3. AGENDA COMUNA A PROIECTULUI COMPLEX 

Component 

projects  
Title of component project 

Component project 

coordinating institution   

Institutions 

involved (CO, P1 

... Pn) 

Componen

t project 

budget 

PC 1 

Research on the use of additive processing 

technologies in the manufacture of 

implantable medical devices with complex 

structures 
INCDMTM CO, P1, P3 1.360.600 

PC 2 

Applications of additive processing 

technology for the manufacture of 

mechanically and thermally required 

complex components in the aerospace and 

automotive fields 

COMOTI CO, P2, P3 898.400 

PC 3 

Research on the manufacture by selective 

laser melting of complex metal structures for 

the aeronautical and automotive industries UTCluj CO, P1, P4 1.152.500  

PC 4 

Research on the implementation of Artificial 

Intelligence in the design of automotive 

components, for manufacturing through 3D 

Printing 
UPit CO, P1, P3, P4 1.194.000 



4. CURRENT STATE OF THE CONSORTIUM'S ACHIEVEMENTS 
 

The main objective of the DigiTech project is to adapt additive manufacturing technology to 

the specific requirements for the realization of complex and overloaded components, which 

include at least one stage of processing through additive technology, from three industrial 

sectors: 

1. The medical industry for the easy manufacture of complex geometric structures, allowing 

the construction of porous structures suitable for osseointegration and internal structures for 

supporting and absorbing shocks, with mechanical properties similar to those of bone, which 

would not be possible by technologies traditional manufacturing; 

2. Aerospace industry for the manufacture of components with complex and highly demanded 

geometries at high temperatures, corrosion and high centrifugal forces; 

3. The automotive industry for the manufacture of customized finished products for each car 

and spare parts. 

4. There will also be a methodology for optimizing the design process of complex products for 

the automotive industry by using artificial intelligence and providing a mathematical model. 

Throughout the implementation of the project, the results of the research activities carried out, 

correlated with its main objective, consisted of experimental research on optimizing additive 

processing technology by selective sintering / laser melting for its applicability to the 

manufacture of implants with complex geometries, specific to the patient. intended for bone 

reconstruction in orthopedic surgery, traumatology and cranio-maxillofacial surgery, complex 

and overloaded components intended for operation at high temperatures and in highly corrosive 

environments for the aerospace industry and customized products for the automotive industry. 

Also, because the geometry of complex components, especially those in the aerospace and 

automotive industries, requires special mechanical properties and high precision, experimental 

research on manufacturing through additive technology, was aimed at testing the mechanical 

characteristics of final components and dimensional control of them. Another aspect covered 

by the project was the optimization of the additive manufacturing process for: reducing the 

weight of the components, saving the raw material used, cost efficiency and shortening the 

time for the entire manufacturing process. 

By 31.12.2020, the project consortium met all the objectives of the first three stages of the 

complex project, namely: 

 

STAGE I - Study of the technological requirements of material, design, processing and post-

processing, specific to the manufacture by sintering / laser melting of complex and 

overloaded components for the fields: medical, aerospace and automotive:  

Testing the physical and mechanical properties of the processed materials: metal powders of 

CoCr alloy, titanium Ti6Al4V, 316L steel and, plastic powders: PA2200; 

1. Experimental studies on the effect of recycling of processed materials on the properties 

of additive processed components; 

2. Identification of the main design parameters for components intended for additive 

processing: range of sizes and available design or configuration options. 

3. Preparation of the additive manufacturing cycle, correlated with the parameters of the 

processing machine, with the processing method, with the properties of the processing 

materials, with the design of the components and with the performance requirements of 

the final components. 

4. Experimental research on the impact of changing machine parameters (laser power, 

scanning speed, scanning strategy, energy density, laser beam focusing, 

etc.)Identificarea metodelor de post-procesare a probelor fabricate aditiv și analiza 



efectelor post-procesării asupra materialelor prelucrate aditiv: tratamente de recoacere, 

finisarea suprafețelor, durificarea suprafețelor etc.). 

5. Identification of post-processing methods of additive manufactured samples and 

analysis of the effects of post-processing on additive processed materials: annealing 

treatments, surface finishing, surface hardening, etc.). 

 

STAGE II - Development of 3D models of representative samples for the fields: medical, 

aerospace, automotive, optimization of process parameters for each machine-material 

combination, manufacturing through additive technologies and their post-processing: 

1. Design or 3D modeling of samples, correlated with the technical requirements of 

additive processing and with the physical-mechanical properties of the final 

components, specific to the three industrial sectors: medical, aerospace and 

automotive. 

2. Preparation of processing data of representative samples, correlated with the additive 

processing method, with the parameters of the processing machine, with the processed 

material: location and orientation of the part or group of parts in the construction 

volume, addition and optimization of connection supports to the construction plate in 

the case of metal parts, the division of the part into processing layers according to the 

processing material and the performance requirements of the final components, the 

configuration of the laser beam scanning trajectories. 

3. Additive manufacturing of representative samples: adequacy of manufacturing 

process parameters to component performance requirements, identification of critical 

processing steps, determination of how modification of a parameter influences other 

parameters, determination of causes of main additive manufacturing defects and 

determination of specific possibilities and limitations of existing additive processing 

machines in the partnership. 

4. Post-processing of representative samples with complex shapes such as hard to reach 

spaces and experimental studies to evaluate their effects on the mechanical 

performance of the additive manufactured component. 

5. Testing the mechanical characteristics of the representative samples: modulus of 

elasticity, flow resistance, maximum breaking strength, structural analysis, surface 

quality, etc. 

 

STAGE III - Evaluation of the physico-chemical, mechanical, gas-dynamic and 

dimensional characteristics of the complex and overloaded components manufactured by 

additive technologies for the fields: medical, aerospace and automotive. 

The research in this stage was organized in two thematic areas: technical considerations on the 

design and manufacture of components specific to the three areas and the determination of 

optimal methods for characterization and evaluation of additive manufactured components. 

Therefore, the cooperation between the partners focused on five general themes: the interaction 

between the processed material and the laser sintering processing machine, the identification 

of the design parameters for each machine-material combination, the need for a procedure to 

validate the processing process parameters, the evaluation of characteristics physical and 

mechanical components, and for medical applications, considerations regarding the cleaning, 

sterilization and biocompatibility of components with cellular structures included: 

1. Identification of the main design parameters for the complex components, specific to 

the three industrial sectors: comparison of the minimum geometric characteristics 

possible with additive technology, with the tolerances of the processing machines and 

with the required geometric characteristics of the final components. 



2. Design of the digital 3d model for the final component: placement in the construction 

volume, addition of the connection supports to the construction plate, 3) division into 

layers or slicing and creation of construction trajectories. 

3. Determination of the optimal processing parameters of the machine for each geometric 

model of the final component: instantaneous laser power, laser beam scanning speed, 

construction trajectory, laser beam focusing point. 

4. Additive manufacturing of representative components and identification of all critical 

steps involved in their manufacture.  

5. Post-processing of manufactured components: waste disposal, cleaning, annealing, 

further finishing processing, etc. and analysis of the effects of post-processing on 

materials used and final components. 

6. Testing of the mechanical properties of the final components (modulus of elasticity, 

flow resistance, maximum breaking strength, creep / viscosity, fatigue and abrasive 

wear) and their dimensional control. 

 

The research carried out in the first three stages resulted in the following performance 

indicators: 

 

27 scientific articles published in-extenso in ISI, BDI, proceedings 

 

15 presentations (oral and posters) at national and international scientific events specialized 

in:  

• 8th International Conference Biomaterials, Tissue Engineering & Medical Devices, 

BIOMMEDD 2018 

• 7th International Conference on Additive Technologies, Slovenia, iCAT 2018 

• Nanotechnology and advanced materials progress under HORIZON2020 and beyond / 

Workshop: Additive Manufacturing: Industry necessities and research solutions 

• The 23rd edition of IManEE UPIT Workshop: Implementation of additive 

technologies in the manufacture of complex and overloaded components 

• The 20th International Conference of Nonconventional Technologies The 

Nonconventional Technologies Review 

• The 14th International Conference on Modern Technologies in Manufacturing MTeM 

MATEC Web of Conferences 

• IOP Conference Series: Materials Science and Engineering 

• 4th International Conference of MECHATRONICS & 

CYBERMIXMECHATRONICS «ICOMECYME» Workshop: The influence of the 

implementation of 3D printing technology in the medical, aerospace and automotive fields 

(interactive workshop) 

• 3 RD INTERNATIONAL CONFERENCE ON EMERGING TECHNOLOGIES IN 

MATERIALS ENGINEERING 

• IFIP International Conference on Advances in Production Management Systems 

Conference Journal: Advances in Production Management Systems. Towards Smart and 

Digital Manufacturing 

• 1st Aerospace Europe Conference (AEC2020) 

• 8th International Conference on Advanced Materials and Structures Timisoara 

• SINUC 2020 of the XXVI national symposium of EQUIPMENT FOR 

CONSTRUCTIONS, TECHNICAL UNIVERSITY OF CONSTRUCTIONS Section OF 

TECHNOLOGICAL EQUIPMENT 

• International Conference “Education and Creativity for a Knowledge-Based Society” 

- 14th Edition 



• The 5th International Conference on Computing and Solutions in Manufacturing 

Engineering - CoSME 2020, Brașov, Romania 

 

 

2 patent applications: 

1. Application No: A / 10047/2018 - Method for making supports used in selective laser 

melting by differential scanning / COSMA Cosmin, BALC Nicolae, LUCA Alina, 

HENDEA Radu-Emil / Issuing authority: OSIM / Status: Request for evaluation 

2. Application No: A100725 / 2020 - Femoral component with lattice beam cellular 

structures made by selective laser sintering of biocompatible metal powders / Nicoleta 

Mirela Popa, Nichita Larisa Milodin, Mihai Tutoveanu, Flavia Petruța Georgiana Artimon / 

Issuing authority: OSIM / Status: Registered request 

A number of 22 articles and a number of 12 presentations at conferences have as first author 

or co-authors, young researchers newly hired on the project. 

 

De asemenea, până la finalul anului 2020, au fost utilizate în total 3 cecuri de tip B (2 cecuri în 

Etapa II și 1 cec în Etapa III), dintre care 1 pentru stagii de pregătire a tinerilor cercetători nou 

angajați pe proiect și 2 cecuri de tip C (unul în Etapa II și unul în Etapa III), ambele cecuri 

pentru formarea resursei umane nou angajate și pentru înțelegerea de noi tehnici și tehnologii. 

 

STAGE IV - Validation of manufacturing processes through additive technologies of 

complex and overloaded components for the fields: medical, aerospace and automotive, in 

progress, has as objectives (per component projects): 

1. Validation of the parameters of the technological process of additive manufacturing for 

medical devices 

2. Verification of the dimensional accuracy of the parts and validation of the parameters 

of the technological process of additive manufacturing for the aerospace field 

3. Post-processing technologies and improvement of the quality and precision of parts 

manufactured by SLM 

4. Dissemination of results, project advertising, transfer to the industrial environment. 

 

5. THE COMMON PLAN OF RESEARCH-DEVELOPMENT-INNOVATION 

PROPOSED BY THE CONSORTIUM STARTING WITH 03.01.2021 

 

The results obtained within the DigiTech project led to the development of methodologies and 

principles for innovative design and manufacturing of complex and overused components in 

the medical, aerospace and automotive fields. For the manufacture of medical devices, additive 

technology has the advantage of facilitating the creation of implants and surgical instruments 

that allow anatomical fit by using the patient's own medical images. Another advantage is the 

easy manufacture of complex geometric structures, allowing the construction of porous 

structures suitable for osseointegration, sinuous internal channels and internal support 

structures, which would not be easy to achieve through traditional manufacturing technologies. 

For the aerospace industry, during the implementation of the project, the advantages of 

optimizing the weight of any aeronautical or space vehicles, offered by optimizing the topology 

and geometries of network-type cellular structures, called "lattice", similar to classic lattice 



structures, can now be achieved by technology. additive. The adaptability of additive 

manufacturing technology to the aerospace industry has grown significantly in recent years and 

will become a huge industrial segment in the next ten to twenty years. Another important aspect 

pursued by the aerospace industry in the implementation of additive manufacturing 

technologies is based on the fact that reducing the weight of the components, without affecting 

their strength or integrity, leads to lower fuel consumption and lower CO2 emissions. In the 

automotive industry, the increased demand for customization has led automakers to implement 

additive manufacturing for small series production. It offers design freedom, while allowing 

the creation of complex but light components. This new technology allows the manufacture of 

complex lightweight components without the need for tools, thus reducing development and 

production costs. Also, the design and manufacturing methodologies developed in this project 

increase the efficiency of product research and development, allowing them to be placed on the 

market faster. Moreover, a strong partnership was strengthened between 5 Romanian research 

groups, recognized at national and international level. The research groups of INCDMTM, 

UTCN, COMOTI, IMSAR and Upit have complementary competencies in the additive 

manufacturing of complex and overused components, which led to the achievement of relevant 

results through partnership in the project. At the same time, using the “learning-through-

practice” strategy of young people in the laboratories of the partner institutions, as well as 

teamwork, regular reporting, presentation and discussion of results in group seminars, 

presentation of results at conferences, all followed by accountability individually by enrolling 

in a doctorate, the consortium managed the efficient integration in the research groups of the 9 

young people newly employed on the project. In a relatively short period of time, young new 

employees (with a good theoretical foundation, but no previous research experience, some of 

them directly employed by university banks) have mastered new techniques and advanced 

technologies, developed skills in to understand and implement additive manufacturing 

technology and have obtained scientific results that have been published in specialized journals. 

In this way, the 5 research groups also developed a lot of human resources. With teams of 

specialists in the adaptability of additive processing technology for laser sintering from metal 

and plastic powders of the specific components of the three industrial sectors and high 

performance technological lines of additive processing, relevant scientific knowledge and 

consolidated and functional partnership, the consortium aims to collaborate in continuation for 

a much more complex topic with a major national and international impact, namely: 

INTERCENTRIC NETWORK FOR VALORIZING THE INNOVATIVE 

POTENTIAL OF ADDITIVE PROCESSING TECHNOLOGY IN INDUSTRIES: 

MEDICAL, AEROSPACE AND AUTO / AUTO, AEROSPACE AND MEDICAL 

ADDITIVE MANUFACTURING CENTER 

Acronym: Digi-CENTER AA&M Network 

The additive processing centers from INCDMTM, UTCN, COMOTI and Upit have developed 

within the DigiTech 77PCCDI project since 2018, a methodology for designing, optimizing 

and integrating network-type cellular structures, based on understanding the technical 

principles of additive manufacturing processes. metals, polymers and composites and their 

combination with computer aided design tools and application performance requirements. 

Within this methodology, small three-dimensional structures were developed and 

implemented, consisting of a network of nodes and bars to significantly reduce weight, while 

maintaining structural integrity. Due to their very small dimensional characteristics, these 



networks are difficult or even impossible to manufacture by conventional methods.Principalele 

avantaje ale integrării rețelelor celulare în structura componentelor specifice celor trei domenii, 

medical, aerospațial și auto, sunt: 

- obtaining their predefined unique characteristics, such as deformation modes, 

efficiency of materials to be processed, aesthetics, etc., by correlating the network 

parameters with the mechanical stresses of the parts; 

- the high ratio between mechanical strength and weight allows the realization of 

extraordinary architectures, with complex geometries and structures possible only 

through additive manufacturing; 

- the mechanical benefits of cellular structures, such as large surface area, very good 

shock absorption, impact protection, etc., allow the realization of high performance 

products; 

- large areas of network-type cellular structures facilitate heat exchange and chemical 

reactions; 

- elimination of mechanical noise, such as vibrations; 

- low rigidity, useful in the case of systems such as compressor blades, turbine or aircraft 

wings because more mass takes over the effort, and ability to withstand high loads; 

- refining design for specific applications. 

The most important aspects analyzed during the implementation of the DigiTech project 

include: the shape of the cellular units in the network, the size and density of the cellular unit, 

the selection of the material and the orientation of the cellular unit. The cellular structures 

analyzed were: cube, cube with centered faces, byte, hexagon and tetrahedron. Cell size and 

density refer to the size of a cell unit and the number of cells that repeat in a space. The size of 

the cell unit depends on the thickness and length of the bars and their connecting nodes. It was 

found that larger cells are easier to process but have a more rigid behavior, while smaller cells 

have a more homogeneous behavior, but are limited by the size of their characteristics. Because 

the Digitech experiments processed cellular structures from plastics and metals, it was found 

that plastics allow the manufacture of smaller and denser cells to avoid falling during 

processing, while metallic materials allow the manufacture of structures with more elements. 

thin and larger cell sizes. The orientation of the cells in the construction volume can affect the 

success of the manufacturing process, as it influences the quantity and location of the support 

structures, which support the material during manufacture so as not to yield. In general, a well-

targeted network is self-supporting and does not require supports. 

Networks made up of repeated cellular units can be used in a wide range of sizes and shapes 

for a lot of applications but their geometric complexity makes them impossible to achieve by 

any other processing method than additive. 

The DigiTech team specializes in maximizing the innovative potential of additive processing 

technology for metal, plastic and composite materials by laser sintering for the development of 

high-performance products with network structures included. Therefore, for those who have 

never designed a network-type cellular structure, it is recommended to consult an expert from 

the implementation team.. 

 

Within the Digi-CENTER intercenter network, we propose the following RDI directions: 

 

1. Integration of cellular network type structures with functional gradient (biomimetics) 

in the structure of complex light components and strengths, specific to the three fields: 

medical, aerospace, automotive 

 

This joint research will analyze the design, mechanical behavior, machinability and application 

of functional gradient network structures, manufactured by laser sintering of metal powders. 



By varying the design parameters (cell size, length and diameter of cell unit bars) in network-

type structures, the gradient property is obtained to achieve different levels of functionality and 

to optimize the strength / weight ratio characteristics. Functional gradient network-type 

structures are characterized by variable density and porosity and can combine several unit cell 

types with different topologies, leading to different performance of mechanical behavior 

compared to uniform network-type structures. As a result of the research carried out and the 

results obtained, the DigiTech team specializes in the manufacture by laser sintering of uniform 

cellular network structures of metal powders of CoCr, Ti6Al4V and 315L and plastic powders 

of PA2200. As it is known, porous structures with functional gradient are often found in nature, 

in the microstructure of animals (butterfly wings), plants and human bones (femur, trabecular 

bones). The technologies available in the additive manufacturing centers of the partner 

institutions, as well as the complementary design and testing infrastructure, from computer-

aided design, anatomical reconstruction from CT images, MRI, 3d scanning, to specialized 

mechanical testing equipment and programs (static, dynamics, abrasion wear, etc.), are 

favorable to the manufacture of complex strength and lightweight structures, specific, 

especially, to the automotive and aerospace industries. Despite these advantages, the DigiTech 

team noted that additive manufacturing has its own unique disadvantages in the manufacture 

of parts in general and network structures in particular. Within the Digi-Center, rules and 

strategies for overcoming these limitations will be analyzed and recommendations will be 

proposed on: 

- variations of cell unit topologies and numerical analysis (FEA) of their mechanical 

behaviors; 

- applications of cellular network structures; 

- additive manufacturing of cellular structures: machinability, identification of critical 

stages; 

- testing the mechanical behavior of cellular structures: deformation behavior, 

compressive strength, energy absorption, fatigue strength.  

In addition to cellular network structures in the aerospace or automotive field, there are 

complex geometries associated with specific applications such as heat transfer. This aspect is 

an important one and the geometries that often serve it in the best possible way are often 

complicated with channels that cannot be executed with traditional technologies. 

 

2. Dissemination and exploitation of the results and knowledge acquired by the Digi-

CENTER team, necessary for capitalizing on the potential of additive processing 

technology in the fields: medical, aerospace and automotive  

 

The activities of dissemination and exploitation of results and knowledge are the way in which 

the team will highlight the activities carried out within the Digi-CENTER intercetrink network. 

The exchange of results, acquired knowledge and conclusions, outside the framework of the 

participating centers in the network, will allow a wider community to benefit from the facilities 

of the implementation of additive technologies in the faster development of innovative products 

and shortening the marketing path. The partners involved in the activities of Digi-CENTER 

will undertake appropriate dissemination and exploitation activities, both for the level of their 

own activity within the organization and for the joint activities carried out within the intercenter 

network. The dissemination of results in the next 2 years is based on several planned actions to 

provide information on the results of research activities carried out in additive manufacturing 

centers within the network to the main beneficiaries of additive manufacturing technologies: 

orthopedic, traumatology and neurosurgery clinics and hospitals, manufacturers of components 

for the automotive industry, manufacturers of components for aerospace applications, etc. 

Their awareness of the innovative potential of additive processing technologies will have an 



impact on other potential users and will contribute to increasing the visibility of organizations 

that are part of the Digi-CENTER network. 

The transfer (exploitation) of positive research results to potential end-users is, firstly, to make 

them aware of the benefits of using additive manufacturing technology and, secondly, to 

persuade them to adopt the results obtained. beyond the lifespan of the DigiTech project. 

The dissemination and exploitation activities undertaken aim at: 

• expanding the impact of additive processing technologies; 

• implementation of the solutions found and the necessary knowledge; 

• development of new partnershipste. 

The obtained results that will be disseminated and exploited will consist of: 

• research reports and studies; 

• evaluation / testing reports; 

• knowledge and experience gained by the team during the project; 

• scientific papers communicated and published in specialized journals with visibility. 

The target groups are:  

• final users of project activities and results: 

o for the medical field - medical clinics and hospitals; 

o for the aerospace field - manufacturers of complex components, aeronautical 

maintenance companies, air operators, repair centers, aeroclubs; 

o or the automotive field - manufacturers of car parts and spare parts, services or 

repair centers; 

• other stakeholders, experts or practitioners in the field of additive manufacturing. 

The modalities of dissemination and exploitation of the results within the intercenter network 

will be: 

 • the website of the coordinating organization of the DigiTech project: incdmtm.ro and the 

websites of the partner organizations; 

 • meetings and visits to stakeholders; 

 • information sessions, workshops, seminars (online), demonstrations; 

 • scientific articles, specialized scientific publications, leaflets, brochures; 

 • existing contacts and networks. 

By disseminating and exploiting the results, Digi-CENTER aims to: 

 • increasing the reputation of partner organizations; 

 • raising awareness of the benefits of additive technology; 

• increasing financial support by diversifying the offer of design, manufacturing and testing 

services for products in the fields of aerospace, automotive, but also in other industrial fields. 



 

Dissemination and exploitation plan 

of the complex project: Implementation of additive technologies in the manufacture of complex and overloaded 

components (DigiTech) 

 

➢ Dissemination of results: 
 

No. 

crt 

Dissemination 

channels 

Complex 

project partner 

Dissemination 

period 
Results 

1. 
Website (Digi-

CENTRU platform) 
All 5 partners Twice a year 

- 4 Newsletters; 

- 3 Presentation materials: leaflets, brochures, presentations, posters; 

- 2 Documentations; 

- Workshop announcements; 

2. 
Scientific journals 

listed BDI or ISI 

INCDMTM 

Annual 

- 1 Article. 

UTCN - 1 Article. 

COMOTI - 1 Article. 

IMSAR - 1 Article. 

UPIT - 1 Article. 

3.  
Conferences and 

symposiums 

INCDMTM 

Annual 

- 2 Participation in conferences / workshops. 

UTCN - 1 Participation in conferences / workshops. 

COMOTI - 1 Participation in conferences / workshops.. 

IMSAR - 1 Participation in conferences / workshops.. 

UPIT - 1 Participation in conferences / workshops.. 

4. Reports and studies 

INCDMTM 

Annual 

- 1 Experimental study; 

- 1 Evaluation / testing report. 

UTCN 
- 1 Experimental study; 

- 1 Evaluation / testing report. 



COMOTI - 1 Raport de evaluare/ testare. 

IMSAR - 1 Experimental study. 

UPIT - 1 Experimental study. 

 

➢ Exploitation of results: 

No. 

crt 

Tools for 

exploitation and 

capitalization of 

results 

Complex 

project partner 
Term  Results 

1. 
Information and 

demonstration 

INCDMTM 

During the 

durability period 

- 2 Meetings and visits to stakeholders (hospitals / clinics, universities / 

educational institutions, private companies, etc.); 

- 2 Presentation and briefing materials; 

- 2 Workshops. 

UTCN 

- 2 Meetings and visits to stakeholders (hospitals / clinics, universities / 

educational institutions, private companies, etc.); 

- 1 Presentation and information video material; 

- 1 Informing session; 

- 1 Online seminar; 

- Development of skills and knowledge among students by developing 

bachelor's / dissertation papers in the field of the project (4 students). 

COMOTI - 1 Presentation and information material. 

IMSAR - Meetings and visits to stakeholders / workshops. 

UPIT 
- 1 Workshop with the participation of stakeholders from the industrial 

environment. 

2. 
Practical tools for 

exploiting the results 

INCDMTM 

 
During the 

durability period 

-  

UTCN - Information brochure; 



- Elaboration of new laboratory studies for students and their integration 

in a laboratory guide.. 

COMOTI 
- 

IMSAR - Newsletter / brochures. 

UPIT - 2 Dissertation / diploma projects 

3.  
Exploitation of 

scientific results 

INCDMTM 

During the 

durability period 

- 1 Project proposal in partnership with at least one of the consortium 

partners. 

UTCN 
- 1 Project proposal in partnership with at least one of the consortium 

partners 

COMOTI 
- 1 Project proposal in partnership with at least one of the consortium 

partners. 

IMSAR 
- 1 Project proposal in partnership with at least one of the consortium 

partners. 

UPIT 
- 

4. 

Tools for exploiting 

the results of the 

beneficiaries 

INCDMTM 

During the 

durability period 

- 3 Internships for students. 

 

UTCN - 4 Internships for students. 

COMOTI - 2 Internships for students. 

IMSAR 

- Development of cooperation ideas for the future (which will include at 

least one current partner in the consortium, research and development 

institutions, hospitals, private manufacturers of medical equipment) 

UPIT - 2 Internships for the elaboration of dissertation  / diploma projects. 



 

6. THE RELATIONSHIP OF THE DIGI-CENTER INTERCENTRIC NETWORK 

WITH THE DEVELOPMENT STRATEGY OF INCDMTM, UTCN, COMOTI, IMSAR 

and UPit 

 

The development directions of this intercenter network are in line with and closely correlated 

with the development strategies of the partner institutions. 

One of the fundamental directions of the development strategy of INCDMTM in the period 

2016-2019 (2020), based on the National Plan for Research, Development and Innovation 

2014-2020 (PN3) and the Priority Axis Research, Technological Development and Innovation 

to support business and competitiveness , together with other public policies in related sectors 

(fiscal, educational, but also through ROP, POC, POCU, PODCA, PNDR, etc.), is represented 

by supporting activities to promote innovation with impact at the level of economic operators, 

to accelerate technology transfer, stimulating partnerships and creating centers of expertise and 

technology platforms, increasing the performance of human capital in research, including 

through the development of poles of excellence, poles of competitiveness, scientific and 

industrial clusters, technological achievements and the creation of of prototype products based 

on the results of innovation, capitalized and promoted through partnerships with the institution 

ii with research activity in the country and applied in industry. Another strategic direction is 

the development of innovative patentable products, the publication of scientific results in ISI-

listed publications, the increase of international visibility of research and experimental 

development by attracting excellent collaborators in cutting-edge fields and creating a 

stimulating environment for SMEs by developing partnerships. with private operators and, in 

particular, by technology transfer. In the field of strengthening the BIOMECHATRONICS 

Laboratory and the Rapidprototyping Center, developed in 2015 by providing high-

performance international infrastructure, according to the development strategy, INCDMTM 

has as specific objective to increase institutional capacity and encourage participation in 

national and international research networks, through which the research-development-

innovation sector will contribute to the translation into practice of the precepts of sustainable 

development, favoring the creation of new compatibilities and synergies through complex 

multidisciplinary approaches. This is part of the public responsibility that INCDMTM is 

determined to assume in order to contribute to the development of research areas of the 

National RDI Strategy, identified as a priority at European and international level. As one of 

the strategic objectives of INCDMTM is to carry out advanced high-tech technological 

research-development-innovation and high-tech scientific research to certify its 

competitiveness at national and international level, INCDMTM is increasingly oriented 

towards to ensure an objective framework for skills development, attract young graduates and 

support them for integration into the national and European research and innovation 

environment, and to develop a collaborative research infrastructure that allows researchers to 

work with high-performance equipment through infrastructure development by increasing its 

use and by developing the scientific and technological information and documentation 

infrastructure. Also, the development and expansion of research partnerships / consortia and 

improving the exploitation of research results by creating connection and interconnection with 

existing and modernized innovation systems in the country and abroad, is another mission of 

INCDMTM which is found in the development of the digital intercenter network. CENTER. 

 

In the strategy of the Technical University of Cluj Napoca, for the period 2021-2024, 

(www.utcluj.ro), scientific research occupies a priority and important place, aiming to 



capitalize on the scientific potential of the university through its participation in national and 

international research programs. 

 

Within this strategy, the National Center for Innovative Manufacturing, with over 25 years of 

experience in additive manufacturing, occupies an important place in terms of results already 

obtained in research and implementation of AM technologies in broad fields, from industry to 

medicine. 

The endowment of the center with high-performance equipment and especially the human 

resource, are the basis of efficient collaborations, national and international. The collaboration 

in the last 3 years within the DigiTeh project with partners with experience in the field of AM 

technologies and the obtained results are prerequisites for the continuation and capitalization 

of research in other national and international consortia. The idea of the Digi-Center 

consortium is one of them. 

The framework objectives of a new consortium in the field of AM technologies are based on 

results already obtained by the consortium members, on international trends in the field and 

they fully correspond to the objectives of the National Center for Innovative Manufacturing at 

the Technical University of Cluj Napoca in the medium and long term. 

Certainly, a continuation of research in a new consortium of DigiTech project partners, to 

which other teams with skills and results in the field can join, will be beneficial in terms of the 

results obtained and implemented in the widest possible fields. 

 

The document "Institutional strategy and own annual development plan for the National 

Institute for Research and Development of COMOTI Turbomotors", which can be found on 

the website of the COMOTI institute www.comoti.ro, covers 4 research directions: aviation 

and space, energy, environmental protection and the field of defense, the first 3 being very well 

aligned with the Digi-CENTER network. These three directions are also among the major 

directions of major European programs. COMOTI also aims to hire young engineers and 

support them in obtaining research degrees and advancing their studies to doctoral studies and 

their training on the technical side, but also on the managerial side in order to access as many 

sources of funding and lead as many projects. The objectives for the scientific research of 

COMOTI include: increasing the efficiency of mass reduction and constructive simplification 

of turbomotor components, research on making new materials using advanced technologies, 

reducing equipment noise, making new technologies and their use for metal fabrication, 

systems research propulsion and satellite structures, increasing the number of scientific articles 

published both nationally and internationally with the greatest possible impact factor. These 

objectives are aligned and helped by this intercentric network, as it allows the development and 

access to partners' facilities but also to their knowledge and expertise. This leads to an increased 

efficiency of the work in the research activity, but also a greater complexity because it opens 

the possibility to studies that COMOTI would make difficult with its own infrastructure. 

Another important aspect is the reputation and visibility of the institute on national and 

international levels, which influences the access and success that COMOTI has in accessing 

funding. For this reason, the possibilities and relationships that this network can bring through 

dissemination are important within COMOTI and bring benefits to the institute's activity. 

Another advantage that the network can bring is the facilitation of interaction with economic, 

industrial, parts-producing or service-providing organizations. The technological transfer of 

the results or products created by COMOTI is greatly helped by this network by increasing the 

visibility, mentioned above, but also by the contact that the network can offer with the 

beneficiaries of these technologies. 

 



The current strategy of the INSTITUTE OF SOLIDS MECHANICS of the ROMANIAN 

ACADEMY is in direct accordance with the National Research and Development Strategy and 

with the European Research Policies. IMS-AR, with an activity of over 50 years, represents an 

important Center for Advanced Research - fundamental and applied - in the field of mechanics 

in Romania. Currently, by assuming the scientific and technological priorities of the field, the 

mission of the Institute is to consolidate the position gained and to evolve as an elite 

representative of research in the field of Romanian technical sciences. 

Within the current project, the team involved in solving complex problems was Tribology. It 

presents skills acquired, from a theoretical and experimental point of view, in the fields: 

Tribology, Biotribology, Powder metallurgy (forming, processing, and testing methods), metal 

structures, cutting tools and their behavior, classical and unconventional heat treatments, etc. 

One of the main objectives pursued is to achieve a better partnership to achieve superior 

technology transfers. Bringing added value due to the knowledge gained through the 

fundamental research activity carried out and its transposition to partners endowed with 

superior material bases and industrially productive activities. Through the development of the 

project, the condition of hiring a young graduate was achieved, who intends to follow the 

courses of the Doctoral School of the Romanian Academy, SCOSAR, in the mechanical field. 

The accumulations made in these first years of activity will be the field that will be developed 

in the doctoral thesis. This will be done in the tribology laboratory, the current workplace, 

where the logistics necessary for the experimental development will be provided. It is desired 

to keep the current Consortium in order to approach new research topics by participating in 

new national and European research programs. 

 

The topics addressed in the project carried out together with the other partners are found in the 

Internal Plan for Research-Development and Innovation of the Faculty of Mechanics and 

Technology within the University of Pitesti. Thus, the research on establishing design 

principles adapted to current requirements for parts manufactured by 3D Printing is part of the 

research topic TC_6_2020_DFMI - Research on the implementation of Artificial Intelligence 

in the design of automotive components, for manufacturing by 3D Printing in the plan. The 

objectives of this research topic include: mass reduction, topological optimization and 

adaptation of the shape of components in the automotive industry without affecting their 

functionality and improving the behavior of mechanical stress; the design of components that 

perform more functions than the reference components, as it is a trend requirement for products 

to be increasingly customized in order to meet the increased demands of customers; integration 

of Artificial Intelligence concepts in the product design-development process; increasing the 

number of scientific articles published both nationally and internationally with the greatest 

possible impact factor. 

The integration of UPit in the DIGI-Center network will facilitate the achievement of the 

research topic objectives by collaborating with the partners within the network, by sharing the 

knowledge and experience gained, but also by accessing the resources provided by the partners. 

This entity, resulting from the complex project, offers the University of Pitesti the opportunity 

to involve young graduates in research activities. The scale of the network due to partners and 

common resources can lead to the development of themes for new research projects that would 

have been difficult to achieve using only one's own infrastructure. Within this network, UPit 

can be a "bridge" between network members and partners in the automotive industry, given 

that collaborative initiatives with partners most often have a research component or mutual 

transfer of applied knowledge attached. Creating the potential to adapt to research partners' 

requirements becomes the key to creating value and attracting resources. 

 

 


