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INSTITUTE OVERVIEW 
  

 
The National Institute of Research and Development in Mechatronics and Measurement 
Technique (INCDMTM), headquartered in Bucharest, Romania, is active in basic and applied 
research and development, focused on mechatronics and smart measurement techniques, with 
more than 50 years of experience in the field.  
 
INCDMTM is a reliable partner for organizations from research, education and business 
environment, as proven by successful partnerships in two directions: scientific cooperation and 
technological services for private companies.   
 
INCDMTM developed its capabilities in accordance with National and European trends and 
guidelines, as proven by advanced laboratory infrastructure, the existence of the technology 
transfer centre and the existence of the Regional Cluster for Mechatronics. 
Since November 2020 we have created the Support Centre for international RDI projects in the 
field of Mechatronics. 
 
The quality of research work is proven by a large number of national and international prizes 
and distinctions received by our research staff every year. 
 
Our staff is composed of more than 100 employees, with strong backgrounds in research, 
engineering, marketing, strategy, IP and technology transfer. 
 
Our skilled teams of engineers and researchers work together to find new perspectives and 
innovative solutions to problems arising from today`s industry and society needs, that require 
multidisciplinary approaches in the following competence areas: 
1. Smart Measurement Mechatronics and manufacturing technologies  
2. Biomedical Mechatronics and Robotics 
3. Mechatronic Micro and Nanotechnologies 
 
Our research topics are useful in a variety of industries: 
¶ Mechanical and plant engineering 
¶ Industrial automation 
¶ Automotive 
¶ Smart home and smart city. 

 
Besides, we have a team of experts in technology transfer, IP, communication and dissemination 
of RDI results, and also professionals actively involved in shaping national RDI strategy and 
public policies.  
 
 
 
 



 
Strategy, mission and vision:  
V Our strategy is to enhance innovation and creativity driven by inter and multidisciplinary 

research in Mechatronics and Measurement Techniques. At the same time, we are constantly 
increasing our focus on the transfer of knowledge, products, technologies and smart services 
to business environment, and especially to SMEs. 

V As we implement our strategy, we focus on excellent and innovative research for developing 
knowledge-based economy in Romania and integration in the European Research Area. 

V INCDMTM assumes the concept of innovative institute both regarding the training of human 
resources in excellent and innovative research and regarding the R&D activity itself, that 
produces know-how, innovations and products, and advanced technologies related to 
intelligent economic growth. 

 
Aims & Objectives: 
V The main goal of our institute is excellence and innovative research. To reach this goal, 

INCDMTM has a long-term strategy for human resources in accordance with the European 
Charter for Researchers and the Code of Conduct for the Recruitment of Researchers, and a 
sound IP, Technology Transfer and Innovation Management Policy. 

V To promote, support and develop the creative potential of the young generation of 
researchers 

V To encourage creativity, freedom and perpetual self-actualization of all categories of 
employees  

V To increase the international involvement of our institute, to develop as a consequence the 
international cooperation 

V To be actively involvement in digital transformation process and shaping public policies in RDI 
field 

 
NCDMTM contribute to specific ecosystem field of mechatronics by getting involved as an official 
member in the following organizations: 

ü Romanian Chamber of Commerce and Industry, Bucharest 
ü Strategic Innovative Cluster for Mechatronics Smart Specialization Domain - 

«MECHATREC» 
ü DŜƴŜǊŀƭ 9ƴƎƛƴŜŜǊǎΩ !ǎǎƻŎƛŀǘƛƻƴ ƛƴ wƻƳŀƴƛŀ 
ü Romanian Society of Mechatronics 
ü The Patronage Confederation of Romanian Industry 
ü Association of the Romanian Patronage in Precision Mechanics, Optics and 

Mechatronics Industry 
INCDMTM has been the subject of an international evaluation process and received the highest 
rank A+. 
In 2021, following the institutional evaluation process, INCDMTM was accredited for the next 
five years. 
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THE R&D DEPARTMENT FOR  

SMART MECHATRONIC MEASUREMENT 

offers  
Professional solutions and services 

 
 
 

The INCDMTM proposal ς through the DEPARTMENT OF RESEARCH AND 
DEVELOPMENT FOR SMART MECHATRONIC MEASUREMENT-comprises a wide 
palette of computer-aided intelligent complex measuring and integrated control 
equipments. 
 
 
The DEPARTMENT OF RESEARCH AND DEVELOPMENT FOR SMART MECHATRONIC 
MEASUREMENT, oriented on producing and developing mechatronic measuring 
means and techniques is prepared to help clients efficiently with the view to 
obtaining a quality production and to transform production in a intelligent 
production processes. 
 
 
The DEPARTMENT OF RESEARCH AND DEVELOPMENT FOR SMART MECHATRONIC 
MEASUREMENT also offers  service; this facility includes: 

¶ Putting into operation; 

¶ Training; 

¶ Warranty; 

¶ Service; 

¶ Maintenance and product remedy contracts. 
 
 
  



 

DEVELOPING AND TESTING/OPTIMIZATION OF A TECHNOLOGICALLY ADVANCED 
SYSTEM FOR MANUFACTURING AND INSPECTION OF THE MEDIUM SIZE INNER 

AND OUTER RINGS OF ROLLER BEARINGS, MANUFACTURED ON CNC 
MACHINETOOLS 

Part 2 - Nondestructive testing of rolling bearings rings 
 
Subsidiary contract 2791/2018 of the project: Knowledge Transfer Partnerships to Enhance 
Business Competitiveness in the Field "Automotive Industry and Components" and Improve Road 
Traffic Safety ς KTAutoComp 
Project co-financed by the European Regional Development Fund  through Competitiveness 
Operational Programme 2014 ς 2020 
Call identifier: POC-A1-A1.1.4-E-2015 
SMIS Code: 105552 
Partner: SC COMIS SRL 

 
Generalities 

Bearings are critical components in almost all rotating machines. There are many safety-
critical applications and major economic consequences if the bearing components fail or do not 
meet their quality requirements. Bearing components manufacturers need to ensure 100% of 
manufactured parts sent to customers are defect-free.  

Today, modern non-destructive testing technologies are performed at large bearing 
companies (SKF, Schaeffler, etc.) in different stages of the manufacturing process, to ensure 
products integrity and reliability. Nondestructive Testing (NDT) techniques assess the conditions of 
tested components without affecting their structural functionality. 

The most common types of defects that can occur on the surface of bearing rings as a result of 
the manufacturing process are: cracks, cavities, pores, grinding burn, inclusions.  

 

 
Figure 1: Eddy Current Testing principle 

 
Eddy current testing is very effective at finding surface cracks and flaws in conductive metal 

components. For eddy current testing, a probe is moved contactless over the test part. Inside a 
probe are two coils. One of the coil is used as transmitter coil, which is supplied with an 
alternating current. These alternating current generates an alternating magnetic field (primary 
field), which induces eddy currents in the test part. These eddy currents generates also a magnetic 
field (secondary field), which according to the law of Lenz counteract against the temporal change 
of the primary field. A receiver coil measures the induced voltage of the resulting magnetic field 

Receiver coil 
Magnetic fields 

Eddy Currents 

Transmitter coil 

https://vogt-ultrasonics.de/en/rolling-bearing-ultrasonic-testing/
https://vogt-ultrasonics.de/en/rolling-bearing-ultrasonic-testing/
https://www.foerstergroup.de/en/deu/technology/eddy-current-testing/?__hstc=226454149.9730fce7285a01ab2ba0a7563bdbe5af.1640700484699.1640700484699.1640700484699.1&__hssc=226454149.1.1640700484699&__hsfp=3127457770
https://blog.foerstergroup.com/en/component-testing/coil-types-for-hardness-testing?hsLang=en
https://blog.foerstergroup.com/en/component-testing/coil-types-for-hardness-testing?hsLang=en


[Michael Pfaller - Eddy Current Instruments: advantages, applications, and capabilities for defects 
detection]. 

Defect sensitivity is proportional to the magnitude of the field in surface probe. As a general 
rule the field diameter should be equal to or less than the expected defect length. 

The defect sensitivity also depends on direction of the crack in relation to the eddy current 
flow. When testing for flaws such as cracks, it is essential that the eddt current flow be at a large 
angle (preferably perpendicular) to the crack to obtine maximum response. Thus, a discontinuity is 
least detectable when its longest dimension is parallel to the trajectory of the eddy current (Figure 
2.a) and most detectable when its longest dimension is perpendicular to the flow paths (Figure 
2.b). 

 
a. Low sensitivity     b.   Maximum sensitivity  

a. Discontinuities parallel to the direction of eddy current flow;  
b. Discontinuities perpendicular to the direction of eddy current flow 

Figure 2. Influence of crack direction on eddy current testing sensitivity  
 

Suitable electronics can analyze the receiving signals while the test parts is scanned to get 
information about the surface conditions. If a defect pattern is well known, the test electronics 
can be specifically set to these defined cracks in order to only sort out parts with these 
defects. The probes can be specially adapted and individually manufactured for various 
applications. Companies like Foerster, ROHMANN and others, produce a wide range of fixed and 
rotary eddy-current probes, with high test sensitivity, various types of construction (e.g. round, 
ǇƻƛƴǘŜŘΣ ŦƭŀǘΣ ŀƴƎƭŜŘύΣ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǘǊŀŎƪ ǿƛŘǘƘǎ όлΣр Χр ƳƳύ ŀƴŘ ŘƛŦŦŜǊŜƴǘ ǘŜǎǘ ŦǊŜǉǳŜƴŎƛŜǎ όǳǇ ǘƻ 
1 MHz or 10 MHz), for the targeted testing. 
 

 
Figure 3: Eddy current standard probes [Foerster] 

 

Bearing rings manufacturing provides good conditions for eddy current inspection (Juergen 
Lauer ς Rohmann GMBH): 

- Low manufacturing tolerances in the mm range 
- Very good runout properties (concentricity) 
- Low roughness (very good signal/noise ratio) 
- Simple geometries (parts of revolution ς best conditions for automation) 
- Clean surfaces 
- Probes available in different types  
- Non-contact testing with distance compensation or contact testing with sliding shoes 
- Very fast inspection. 

https://blog.foerstergroup.com/en/component-testing/author/michael-pfaller


Since the need for bearing rings testing is increasing, manual testing methods are no longer 
cost-effective. Faster and more reliable solutions are needed. Therefore, an automated test 
system that can test different types and sizes of bearing rings is essential.  

INCDMTM in partnership with SC COMIS SRL made and tested a semi-automatic eddy current 
crack-detection system for checking the integrity of the bearing ring surfaces. This inspection 
system is easily integrated into production processes. 

Test  system overview  
The developed eddy current test system consists of the following components, as shown in 

figure 4: 
1. Base table; 2. Rotary table; 3. Standard part with artificial defects; 4. Probe fixing and 

positioning system; 5. Eddy current probe (D, AK ς Foerster; 2.5 mm track width allows high 
test speeds with high test sensitivity; this sensor allows testing at at frequencies up to 1 
MHz); 6. DC- Micromotor with planetary gearhead for rotary table; 7. Control block support; 
8. Statograf ECM 8F (Foerster); 9. DC-Motor with planetary gearhead for eddy current 
probe moving; 10. Proximity sensors to limit the moving range of the eddy current probe; 
11. Console with control buttons; 12. Electronic control unit. 
 

 

Figure 4: Semi-automatic eddy current bearing rings inspection system 
 

The bearing is placed on rotary table, with clamping jaws to ensure that the ring is centered 
and runs smoothly. Via an arm, the probes are guided along the rotating bearing ring. Electronic 
distance compensation is used for a more accurate test. 

In order to cover the entire surface of the part, the amount of feed per revolution  (Dx) may 
not be larger than the track width of the probe (BS). For a fixed rotational speed n, the speed (v) of 
the probe must be: 

Ǿ Җ .{ ẗ n                                                                      (1) 
For a safe detection of surface defects such as cracks, the flaw  should be hit by the probe at 

least twice during the scan. The minimum crack length L, for a safety detectable longitudinal flaw 
must be: 

[ җ н ẗ BS                                                                      (2) 
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Figure 5. Cylindrical surface scan scheme 

 
Technical features: 

¶ High inspection speed and throughput 

¶ 100% inspection with easy automation 

¶ STATOGRAPH ECM 6.421 features: 

o ¢Ŝǎǘ ŦǊŜǉǳŜƴŎȅ ǳǎŜǊπǎŜƭŜŎǘŀōƭŜ όǳǇ ǘƻ ŜƛƎƘǘ ŦǊŜǉǳŜƴŎƛŜǎύ 

o Frequency range 1 kHz to 3 MHz 

o Vector evaluation  

o tƘŀǎŜπǎŜƭŜŎǘƛǾŜ ŎƻƳǇƻƴŜƴǘ ŜǾŀƭǳŀǘƛƻƴ 

o Clearance compensation 

o PC interface to evaluation program eddyAssist running with MS WINDOW 

¶ Standard probe D, AK 6.421.01-7787: 
o Track width 2,5 mm 
o Test frequencies up to 1 MHz  

¶ Standard probe D, AK 6.421.01-7787: 
 

APPLICABILITY: Bearing components manufacturing industry 

BENEFICIARY:  SC COMIS SRL 

FURTHER INFORMATION:  
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharest,  e-mail: cioboatadoina@yahoo.com  
Eng. Vasile Adrian SOARE, SC COMIS SRL, e-mail: adyse_prod@yahoo.com 
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KNOWLEDGE TRANSFER FOR THE DEVELOPMENT OF AN ELECTRIC POWER 

STEERING MOTOR FOR ELECTRIC VEHICLES ς MOSERVEL 
 
 
Subsidiary contract 2794/2018 of the project: Knowledge Transfer Partnerships to Enhance 

Business Competitiveness in the Field "Automotive Industry and Components" and Improve Road 

Traffic Safety ς KTAutoComp 

Project co-financed by the European Regional Development Fund  through Competitiveness 

Operational Programme 2014 ς 2020 

Program: Competitiveness Operational Programme 2014-2020 

Call identifier: POC-A1-A1.1.4-E-2015 

MySMIS Code: 105552 

Partner: Icpe SA 

 
Generalities 

The steering system is one of the most important and complex system installed on a vehicle. 
Steering system provides the directional change in the movement of an automobile. This system 
converts the rotation of the steering wheel into angular movement of the front wheels to control 
the direction of the vehicle motion.  

In recent developments, in automotive industry, the trend is that electrical power steering 
(EPS) replaces the hydraulic power steering (HPS) due their advantages:  

- Improvement of the fuel economy (because the electric motor is driven only when the 
steering wheel is turned); 

- elimination of hydraulic fluid;  
- elimination of many components such as the pump, hoses, fluid, drive belt and pulley (for 

this reason, electric steering systems tend to be smaller and lighter than hydraulic 
systems); 

- better response at different speeds compared to hydraulic steering system. 
The main components of an EPS are:  

- Torque sensor which measures the effort being applied by the driver to the steering 
wheel;  
- Electric Control Unit (ECU) which calculates the necessary assist torque, considering the 
driving situation; 
- Electric Motor which assists the steering force of the driver according to the speed and 
steering condition of the car; 
- Rotational angle sensor 
- Vehicle speed sensor 
- Reduction gear which input the necessary power assist to the steering mechanism. 

A block diagram showing all these components is shown in Figure 1.  
 



 

Figure 1. Electric power steering ς block diagram    Figure 2. Cinematic scheme of the designed EPS 
 
One of the main parts of the EPS is the electric motor, typically a BLDC motor, which replace the 

hydraulic actuation mechanism to develop the required steering torque. 
In this project, the experimental model of an electric motor with permanent magnets (BLDC) 

was designed and tested. This motor was dwsigned for an EPS with architecture presented in 
figure 2. 

 
Preliminary determination of the motor parameters 
The determination of the technical specification of the BLDC motor was performed by 

calculation (using the measurements made by Icpe SA on a 1967 VW Beetle) and by simulation in 
the MATLAB / Simulink environment. 

The BLDC motor and its control system were developed based on the functional equations and 
the transfer functions.  

The simulations were performed for a motor with the parameters presented in Table 1. 
Table 1. Parameters of the BLDC motor 

Symbol Description Value Unit 

f Frequency of the triangular signal 15 kHz 

R Stator phase winding resistance 30 mW 

L Winding inductance 123 mH 

Ke Back EMF coefficient 3,59 Vpk/krpm 

Ff Friction torque 0,1 Nm 

J Motor inertia 0,00018 kgÖm2 

np Number of pole pairs 3  

U Supply DC voltage 12 V 

T Simulation time 0,2 or 0,4 sec. 

DT Simulation sample time 1 ms 

The experimental model of the BLDC motor is presented in figure 3.  
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c. Rotor     d. Integrated motor 

Figure 3 ς Experimental model of BLDC motor 
 

The BLDC motor is controlled using a three phases semiconductor bridge. The motor requires a 
rotor position sensor for providing proper commutation sequence. Based on the rotor position, 

the power devices are commutated sequentially ever 60.̄ The commutation sequences, back 
electromotive force and reference current generation are presented in figure 4. 

 

 

Figure 4. Trapezoidal back EMF of three phase BLDC motor and reference current generation 
 

According to simulation model realized in Matlab, six groups of simulations were performed for 
various conditions. 



After running the simulations, current 
and back EMF voltage waveforms, speed 
and torque diagrams and Hall signals were 
recorded and analysed. 

The motor parameters were selected 
according the simulation results presented 
in figure 5. 

The BLDC motor was tested on the 
experimental stand presented in figure 6. 
 
Technical features: 

¶ Motor type: BLDC; 

¶ Control algorithm: six pulse control; 

¶ Torque: 4 Nm; 

¶ Rated speed: 500 rpm; 

¶ The constructive solution of the power 
steering mechanism: direct assistance; 

¶ Step of the ball screw: 10 mm; 

¶ Ball screw displacement range: 150 mm. 
  

Figure 5. Diagram of  simulation MATLAB/SIMULINK 
 
 

 
Figure 6. Experimental stand for BLDC motor testing 

 
APPLICABILITY: Automotive industry. 

BENEFICIARY:  SC ICPE SA 

FURTHER INFORMATION:  
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharest,  e-mail: cioboatadoina@yahoo.com  
Phd.eng. Paul MINCIUNESCU, ICPE SA, e-mail: paul.minciunescu@icpe.ro 
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RESEARCH ON THE DEVELOPMENT, TESTING AND OPTIMIZATION OF AN 
AUTOMATION MEASUREMENT AND SORTING CELL FOR AUTOMOTIVE PARTS 

MANUFACTURED ON CNC MACHINE TOOLS - AutoCelMas 
 
 
Subsidiary contract 2799/2018 of the project: Knowledge Transfer Partnerships to Enhance 
Business Competitiveness in the Field "Automotive Industry and Components" and Improve Road 
Traffic Safety ς KTAutoComp 
Project co-financed by the European Regional Development Fund  through Competitiveness 
Operational Programme 2014 ς 2020 
Call identifier: POC-A1-A1.1.4-E-2015 
SMIS Code: 105552 
Partner: SC IP Automatic Design SRL 

 
Generalities 

Lƴ ǘƻŘŀȅΩǎ ŎƻƳǇŜǘƛǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ǉǳŀƭƛǘȅ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ ǇŀǊǘǎ ōŜŎƻƳŜǎ ŀƴ ƛƳǇƻǊǘŀƴǘ 
advantage. In the automotive industry, the quality of safety critical components directly reduces 
potential risks. Many of the automotive parts are small or medium in size and have complex 
geometry. Such parts are difficult to be handled and inspected. Cycle time, diversity and volume of 
production are important factors in the automotive industry. The ability to accomplish precise 
measurements for 100% inspection is very important for automotive industry, where the 
knowledge of dimensions and surface quality is essential to guarantee conformity of parts and to 
control the production processes.  

Most manufacturers understand the value of automation in machined part manufacturing 
process.  A flexible automatic inspection cell, being able to combine multiple processes into a 
single setup can significantly reduce cycle times and improve quality with less handling of the 
workpiece.  

The directions for the development the factory of the future in context of the Industry 4.0 
concept, includes the use of innovative solutions enabling the integration of manufacturing 
processes and quality inspection in modular structures of production lines. 

One of the directions of the development of advanced inspection systems consists in the use 
of hybrid measuring stations using both, non-contact optical measurement methods and contact 
methods. 

Currently, advanced optoelectronic devices for for dimensional and geometric measurements 
are available on the market.  In this project we are developing a flexible inspection cell for small 
and medium parts manufactured with CNC machine tools, which includes an optical measurement 
system, a contact measurement system, a manipulator to perform all the movements of the 
machined parts inside the cell, feesing and out feed module and a central controller. 

System overview 
The architecture of designed inspection cell for automatic multi-parametric quality inspection 

of parts manufactured with CNC machine tools is shown in figure 1.  This is a flexible inspection 
system, easy to set up for the production requirements. The compact design allows for in-process 
placement on the shop floor. The assembled flexible cell is built around a manipulator robot type 
UR10 (collaborative robot). It ensures the handling of the parts inside the cell, taking over the 
parts from the feeding system, positioning the parts in the measuring stations, positioning the 
measured parts on the out station for compliant or non-compliant parts. 

 



 
Figure 1. Inspection cell architecture 

 
This inspection cell includes two types of measurement equipment:  
- an optical measuring system based on image dimension measurement (figure 2) 
- a contact measurement system for inner surfaces (figure 3) 

Feeding and out systems consist in motorized conveyors, easily adaptable to the configuration 
of the production line. 

The optical measurement system (IM ς 7020 - Keyence) has following features: 
Á Automatic recognition of part position and orientation 
Á Fast measurement (multiple parts simultaneously in seconds) 
Á Versatile programming for in-process and final inspections 
Á Accurate and repeatable measurements 
Á Ability to record results and create inspection reports. 

 
Figure 2. Optical 

measurement system (IM ς 
7020 - Keyence) 

 
Figure 3. Inner diameter        
measurement system 

 

 
Figure 4. UR10 manipulator 
robot with 2F-140 adaptive 

gripper 
 
Technical features: 

¶ Optoelectronic measurement system:  
o Max. measurement range: image-based measurement: x axes: 200 mm; Y axes: 200 

mm; Z axes: 4x R50 
o Measurement system resolution: лΣн ˃Ƴ 

Optic measuring system (IM 7020) 

Access door 

Feeding 
system 

Out system 

Manipulator robot 
(UR10 ) 

Cell frame 

Contact measurement system for inner 

diameters) 



o wŜǇŜŀǘŀōƛƭƛǘȅ όǿƛǘƘƻǳǘκǿƛǘƘ ƳŜŀǎǳǊƛƴƎ ǘŀōƭŜ ŘƛǎǇƭŀŎŜƳŜƴǘύΥ ҕм ˃Ƴ κ ҕн ˃Ƴ  

¶ Contact inner diameter measurement system feature: 
o Measurement range: 10 to 50 mm diameters 
o Repeatability: 0,005 mm 

¶ UR10 cobot features: 
o Payload: 10 kg 
o Reach: 1300 mm 
o Joint ranges: +/- 360° 
o Repeatability: +/- 0.1 mm 

¶ Gripper features:  
o Stroke: 140 mm 
o Grip Force: 10 to 125 N 
o Form-fit Grip Payload: 2,5 Kg 
o Friction Grip Payload: 2,5 Kg 
o Closing speed: 30 to 250 mm/s 

 

APPLICABILITY: Manufacturing industry. 

BENEFICIARY:  SC IP Automatic Design SRL 

FURTHER INFORMATION:  
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharest,  e-mail: cioboatadoina@yahoo.com  
Eng. Lƻƴ t(¢w!{/¦Σ {/ ƛt !ǳǘƻƳŀǘƛŎ 5ŜǎƛƎƴ {w[Σ Ŝ-mail: patrascu@ipad.ro 
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EQUIPMENT FOR MICROPROCESSING OF METALLIC, CERAMIC AND PLASTIC 
MATERIALS WITH FIBRE LASER 

 
 
Project: Knowledge Transfer Partnerships to Enhance Business Competitiveness in the Field 
"Automotive Industry and Components" and Improve Road Traffic Safety ς KTAutoComp 
Project co-funded by the European Regional Development Fund  through Competitiveness 
Operational Programme 2014 ς 2020 
MySMIS Code: 105552 
Subsidiary contract: Researches Regarding Achievement of a Equipment with Fiber Laser for 
Metallic, Ceramic and Plastic Materials Microprocessing, Integrated in the Automotive Emerging 
Processing Technologies - IMPLA 
Partner: SC Apel Laser SRL 
 
GENERALITIES 

Ultrafast lasers have become essential tools for advanced micro-machining and materials 
processing. Today, modern industries are demanding a large list of requirements regarding lasers 
processing systems: easy to focus laser beam in a large area, great stability, ultrafast and high 
precission processing, compact form and and adapted to work in rough manufacturing 
environments, etc.  

The main challenges of this project consist in development of a flexible equipment able to: 
delivery laser pulses to the workpiece with a high degree of accuracy and repeatability; 
development the human machine interface software, integration of the system for scanning the 
processed surfaces; automation of working process; getting reference combinations of parameters 
for various applications. 

At this moment 3 types of laser sources are mostly used for industrial production: the CO2 
laser, the Nd:YAG-laser and the fiber laser. 

CO2 laser are gas lasers that are based on a carbon dioxide gas mixture, which is stimulated 

electrically. With a wavelength of 10,6 mm, they are mainly suited for working on non-metallic 
materials, organic materials and on most plastics (because metals have high reflectivity at this 
wavelength).  

Crystal lasers (Nd:YAG, Nd:YVO) are solid-state lasers. They have the same wavelength as fiber 
lasers (1.064 nm) and are suitable for marking metals and plastics. Unlike fiber lasers, these laser 
types include the relatively expensive pump diodes, which are wearing parts. The crystal itself also 
has a shorter service life than a fiber laser. 

The fiber laser, the ideal successor of the Nd:YAG laser for most of his applications, produces an 
extremely small focal diameter. As a result their intensity is up to 100 times higher than that of 
CO2 lasers with the same emitted average power. Fiber lasers are optimally suited for metal 
marking, metal engraving and high-contrast plastic markings.  

 
 

Advantages of Fiber Laser Technology 
The main advantages of fiber laser include: 

- compact solid state design configuration;  
- high absorption of the fiber wavelength and high power density created by the focused 

beam combine to achieve high processing speed< 
- high power (ease of cooling);  
-  high stability;   
- high reliability;  
- lower maintenance costs;  



- low noise;  
- immune to environmental changes. 

PRODUCT OVERVIEW: 
In figure 1 is presented the block diagram and in figure 2 the 3D model of the of the 

equipment for microprocessing of metallic, ceramic and plastic materials with fibre laser. 
 
 

 
 
 

Figure 1. Block diagram 
 
 

 

The microprocessing eguipment condist of:  
- 3D controlled moving system; 
- Laser processing head; 
- Complex surfaces blue laser scanning system; 
- Controller 
- Display 
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TECHNICAL FEATURES: 
- Microprocessing of materials with different 

characteristics, in a selective manner, by 
using a controlled laser source for 
removing and modifying the material 

- Laser type: fiber laser, wavelength 1064 
nm 

- Laser power: 100 W 

- Laser power stability: ¢ ±3% 
- Laser beam parameters controlling (power, 

propagation direction, spot diameter, etc.) 
- Laser autofocus 
- Working surface: 200x300 mm 
- Capability to move the 

processing/scanning head on complex 
trajectories 

- High processinf speed. 
- 2D laser profilometer with blue light 405 

nm wavelength) 
- Measurement range:  

¶ X axis: 62 mm 

¶ Z axis: 96 mm (± 48 mm) 

 
 

  
 

Figure 2. Laser microprocessing and 
scanning system 3D model 

 
 

APPLICABILITY: marking, engraving, drilling, cleaning in automotive industry and other 
manufacturing industries. 
 
BENEFICIARY:  SC Apel Laser SRL 

 
FURTHER INFORMATION:  
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharest,  e-mail: cioboatadoina@yahoo.com  
PhD. Student Mihai SELAGEA, SC APEL LASER SRL,  e-mail: mihai.selagea@apellaser.ro 
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DEVELOPMENT OF INTEGRATED FLEXIBLE CELL, WITH A HIGH DEGREE OF 

ADAPTABILITY, BASED ON CYBER-MECHATRONIC PRINCIPLES, FOR TRANSPORT, 
HANDLING, INSPECTION AND CONTROL OF MACHINED PARTS WITH HIGH RISK 
POTENTIAL IN THE AUTOMOTIVE INDUSTRY, IN THE CONTEXT OF INDUSTRY 4.0 

 
 
Contract 17N/2019, Project  PN 19 24 01 03 
Project financed by the NUCLEU 2019-2022 Program 

 

 

Generalities 

The demands regarding the quality of machined parts with a decisive role in the automotive 
safety are constantly increasing. Curently, quality  control  in  an  industrial  context  is  
predominantly realized  as  an  end-of-line  inspection  system  that checks   certain   specifications   
of   the   products. On the other hand, it is well known that checking the quality of products in the 
final stage of the manufacturing process is more expensive than the inspection integrated in the 
manufacturing flow. The integration of intelligent inspection systems in automatic mode on the 
manufacturing flow contributes to: 

- Increasing product quality 
- Reducing manufacturing costs by controlling manufacturing processes. 
Automatic inspection performs several tasks of which the most important is to remove 

rejected parts out of the system. In many cases, it also provides signals to automatically 
compensate tools, make adjustments, initiate alert signals for self diagnosis.  

In the last decade, the new industrial revolution "Industry 4.0" has emerged as a new 
paradigm associated with the concept of sustainable manufacturing concept, which focuses on 
creating industrial value through automation, intelligent technologies and processes that include 
cyber-physical systems (CPS), the Internet of Things (IoT), the Industrial Internet of Things (IIOT), 
cloud computing, cognitive computing and artificial intelligence. 

The new industrial era aims to increase the flexibility of manufacturing processes and develop 
individualized mass production, supported by a massive exchange of data between intelligent 
manufacturing stations and cells with mechatronic systems and sensors networks embeded. 

This project aims to develop high-performance and flexible solutions in order to achieve a 
flexible cell for inspection automotive mechanical parts. The designed handling, feeding and 
transport systems can be adapted to be used to make flexible cells for the inspection of various 
parts with the axis of revolution. To test the proposed solutions, in the project is developed an 
flexibil cell for steering joint pivot inspection on the manufacturing flow. 

 
Product overview: 
The architecture of the experimental model of the designed cell, established based on the 

analysis of the steering joint pivot manufacturing technology at SC Componente Auto Topoloveni 
SA is presented in figure 1. 

 
 
 
 



 

 
1. Parts feeding and evacuating systems 

2. XZ cartesian Gantry robot 

3. Supporting structure of the linear 

handling system (Gantry) 

4.  Inspection cell frame 

5. Pivot thread integrity control station 

6. Non-compliant parts sorting station 

7. Pivot length and torx depth measuring 

station 

8. Six axes articulated robot 

9. Defectoscopic control system 

 
Figure 1. Flexible cell for multiparametric inspection of steering joint pivot 

 
 

 
Technical features: 

¶ Inspected parameters:  
o Pivot thread integrity; 
o Pivot length and torx depth (figure 2) 
o Pivot surface integrity 

¶ Gantry robot range: X: 650 mm; Z: 100 mm 

¶ Communication protocols: PROFINET, PROFIBUS; 

¶ Central unit: SIEMENS CPU 315-2 PN  
 

 

Figure 2. Measured 

parameters 

 
Figure 2. Measured parameters 

 

APPLICABILITY: Automotive industry. 
 
POTENTIAL BENEFICIARY:  Manufacturers of automotive components 
 
FURTHER INFORMATION:  
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharest,  e-mail: cioboatadoina@yahoo.com  
Phd.eng. 5Ňƴǳǘ {¢!b/L¦Σ Ŝ-mail: danutstanciu@yahoo.com 
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INNOVATIVE SMART MULTIAPPLICATIVE COBOTIC PLATFORM WITH IIoT 
TELECONTROL FOR SMART FACTORIES FROM INDUSTRY 4.0 

τPROTOTYPEτ 
 

 

1 Touch ς screen Panel  

2 Smart color sensor 

3 Ultra- precise probe 

4 Very high precision 

hexapodal parallel robot 

5 UR5e collaborative robot 

6 Smart camera  

7 Axis of rotation 

8 IPC-Display with touch-

screen 

9 Multiconfigurable stand 

10 Laser security sensor 

 
PRESENTATION OF THE TEST PROCEDURE:  
ω Collaborative robotic platform integrates two robotic systems (4) and (5) ensuring 11 

degrees of mobility and allows the positioning with high precision of the final effector, respectively 
an ultra-precise probe transducer (3). The orientation of the probe throughout the general 
workspace is achieved with the positioning accuracy of the universal robot UR5e (5) combined 
with the very high-resolution positioning (0.2 µm on the X, Y axis, 0.08 µm on the Z axis) achieved 
by the hexapodal robotic subsystem (4). The kinematic combination is an innovative novelty 
(patent application no. A/00610 of 28.09.2020) 
ω  Intelligent multiapplicative platform type "Cobot" is configurable and allows remote 

control of cyber mix-mechatronic collaborative robotic systems by bidirectional data transmission 
and implementation of remote control, telemonitoring and teleservice functions through 
cyberspace in the Remote Control and Teleservice Center using specialized programming and 
visualization software. 
ω The intelligent measuring / control stand is a rigid table on which several functional 

subassemblies are positioned on two levels by clamping. At the lower level is the robot controller 
and the electrical and electronic circuit cabinet. At the upper level is the Universal Robot (5), the 
hexapodal robotic subsystem (4) and the ultra-precise probe transducer (3), as well as the 
intelligent component identification video systems (2) and (6) wich allow the automatic 
identification of parts or bores as well as their indexing / counting. Also here is fixed the measuring 
piece or subjected to an intelligent control process. The upper level also delimits the effective 
working area of the collaborative robotic platform. 
ω IP camera (6) allows remote viewing of the workspace with HD image quality, allows 

automatic realization of intelligent video inspection functions and image capture. 



ω A display (removable) (1) provided with a touch-screen with which it is possible to program 
and store the system variables of the collaborative robot (5).  
ω During automatic or remote-control work, various information on the status of the entire 

system, measurement results, etc. can be displayed on the IPC-Display with touch-screen (8). 
ω The measured \  ŎƻƴǘǊƻƭƭŜŘ ǇŀǊǘ ƛǎ ŦƛȄŜŘ ƻƴ ǘƘŜ ǊƛƎƛŘ ǘŀōƭŜ ǎǘŀƴŘΦ ¢ƘŜ άǎǳǇǇƭȅέ ƻŦ ǘƘŜ ǎȅǎǘŜƳ 

with parts \  work objects is done, depending on the application, automatically with the robotic 
system or manually, by the human operator. 
ω The connection of the cobotic system with the higher level of command and 

communication (cyberspace) is made through the controller and local IPC. 
 

TECHNICAL FEATURES: 
The mixed-mechatronic cobotic system with serial structure - parallel of ultra-precise 
measurement and dimensional control in the laboratory and the digitized industry 4.0, allows 
obtaining the following characteristics: 

¶ fine, ultra-precise repeatability of the final effector: лΣр ˃ƳΤ 

¶ fine repeatability X,Y hexapodal robotic subsystem: ҕ лΦмр ˃Ƴ; 

¶ fine repeatability Z, hexapodal robotic subsystem: ҕ лΦлс ˃Ƴ; 

¶ ŦƛƴŜ ǊŜǇŜŀǘŀōƛƭƛǘȅ ʻ·Σ ʻ¸Σ ƘŜȄŀǇƻŘŀƭ ǊƻōƻǘƛŎ ǎǳōǎȅǎǘŜƳΥ ҕ н ˃ǊŀŘ; 

¶ ŦƛƴŜ ǊŜǇŜŀǘŀōƛƭƛǘȅ ʻ½Σ ƘŜȄŀǇƻŘŀƭ ǊƻōƻǘƛŎ ǎǳōǎȅǎǘŜƳΥ ҕ о ˃ǊŀŘ; 

¶ repeatability of the global positioning UR5e: 0.03mm; 

¶ effective global workspace radius: 400mm; 

¶ working space hexapodal robotic subsystem X.Y: ±17 mm; 

¶ working space hexapodal robotic subsystem Z: ± 6,5 mm; 

¶ working space hexapodal robotic subsystem ʻ·Σ ʻ¸Υ ҕмл ϲ; 

¶ working space hexapodal robotic subsystem ʻ½Υ ҕнм ϲ; 

¶ power consumption: 150W; 

¶ Collaborative functions: 17 advanced safety functions approved by TüV NORD and tested 
according to standard EN ISO 13849: 2008 PLd; 

 

APPLICABILITY:  
The cobotic platform can be used by public and private intelligent production companies in the 
field of high-tech Research Laboratories in Institutes and Universities. 
 

BENEFICIARY:  
ω LƴƴƻǾŀǘƛǾŜ {a9ǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ ƳƛŎǊƻ ŀƴŘ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅ 
ω Lƴǎǘƛǘǳǘƛƻƴǎ κ ŎŜƴǘŜǊǎ ƻŦ ǊŜǎŜŀǊŎƘΣ ŘŜǾŜƭƻǇƳŜƴǘΣ ƛƴƴƻǾŀǘƛƻƴ ƛƴ ǘƘŜ /ȅōŜǊ aƛȄ-Mechatronic 
fields; 

 

FURTHER INFORMATION: dr.ing. Anghel Constantin  
E-mail: angel.constantim@incdmtm.ro, Tel. 021.252.30.68/69, Fax. 021.252.34.37 
Infrastructure direct public link: www.incdmtm.ro 

This work was carried out through the NUCLEU Program, with the support of MCID (Ministry of 
Research, Innovation and Digitization), project number: PN 19240201-17N/20219. 
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IMPROVEMENT INTELLIGENT UNIT FOR TIGHTNESS CONTROL IN VACUUM FOR 
POWER TRANSFER UNIT - MDR ADAPTATION FOR NEW DIVERSITY ς HR12 

 
For that improvement, the mechanical changes for the new HR12 landmark were made, the 
electrical measurement plant changes were made, and the existing software structure was 
modified so that the new diversity could be measured like the existing diversities, both in working 
mode manually, with operator, as well as in automatic working mode (with robot). 
 

 
 

Intelligent unit for tightness control in vacuum for power transfer unit 
 



CONTROL EQUIPMENT FOR CLUTCH HOUSING & DIFFERENTIAL GEAR BOX  
TYOE HR12 VDV TL8 BRUT 

 
The equipment verifies the positioning of the bores against certain landmarks and consists of: 
- base plate with bolts and housing positioning pads for measurement; 
- supports and plate with bushings for positioning the calibrated control-sticks for checking the 
holes in the casing; 
- clamps for fixing the piece for measurement; 
- rulers and T-NT buffer gauges for control. 
 

 
 



 

DESIGN AND EXECUTION OF ASSEMBLY FOR PRESSING AND CONTROL DEVICES 
FOR INJECTOR PROTECTOR - CYLINDER COVER HR12 VDV GPL 

=RENAULT TECHNOLOGIE ROUMANIE ς TITU TECHINCAL CENTER= 
 

 
The device consists of: 

- furniture base plate with 

centering pins and positioning 

bolts of the cylinder head for 

pressing; 

- pressing mandrels and injector 

protector support; 

- linear indexing system for -

pressing; 

- rulers and buffer gauge T-NT for 

control 

 
 



 

EXPERTISE POST ENGINES H4D 470 (HR10DET) & H4D 480 (HR10DET GPL) V-BAND 
CIRCUIT SEALING CONTROL 

=RENAULT TECHNOLOGIE ROUMANIE - TITU TECHNICAL CENTER= 

                     
 
 

 
 

The expertise station of two types of Dacia engines 
(H4D 470 - HR10DET) & H4D 480 - HR10DET GPL) is 
used for testing/experimentation within the 
Renault Titu Test Center and the Dacia Groupe 
Renault SA Automotive SC Expertise Laboratory. 
 

The tightness control is done under pressure on fully assembled engines. 
Depending on the type of engine tested, you can choose the plugs with air supply and the sealing 
ones. 
The capping is performed, after which the tightness of the V-Band circuit is checked. 
Coupling to compressed air is done with the help of quick couplers. 
Plugging/unplugging is performed manually. 
 
TECHNICAL SPECIFICATIONS: 
ω ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅΥ ннл ± !/κрл IȊΤ 
ω ǎǳǇǇƭȅ ǇǊŜǎǎǳǊŜΥ ƳƛƴΦ с ōŀǊǎΤ 
ω ¢Ŝǎǘ ǇǊŜǎǎǳǊŜΥ рл ƳōŀǊǎ κмлл ƳōŀǊǎ κмрл ƳōŀǊǎ κнлл ƳōŀǊǎ κнрл ƳōŀǊǎ κолл ƳōŀǊǎ ǘƻ ƛŘŜƴǘƛŦȅ 
the leakage values at the level of the V-Band collar and other engine components; 
ω [ŜŀƪŀƎŜ ǘŜǎǘΥ Chw¢9{¢ утол ŎŜƭƭ ǿƛǘƘ ŎŀƭƛōǊŀǘŜŘ ƴƻȊȊƭŜ ŀƴŘ Ŧƭƻǿ ŎŀƭƛōǊŀǘƻǊ. 



 

= BDL CONTROL DEVICES AND VERIFICATION GAUGES FOR 
OIL PUMP COVER AND OIL PUMP BODY = 

 
1-Device for checking the position of the bores for the oil pump cover 

 

 
 
 
Checking the position deviation of bores S3a, S3b, S3c, S3d, S3e, S3f, S3g 
The part is placed on the pegs corresponding to the surfaces X1, X2, X3, in the centering peg of the 
bore Y and the peg of the oblong Z. 
 
Checking the position of the holes is done by pressing, the part having to enter all the measuring 
pegs on the base plate. 
 
 
 
 
 
 



2-DEVICE FOR VERIFYING THE POSITION OF BORES AND SHAPE DEVIATIONS FOR 
THE OIL PUMP BODY 

 
The device consists of a base plate with dowels for basing and measuring, side plates and an upper 
plate with bushings corresponding to the bores to be checked. 

The part is fixed with the help of screws 

The part is placed on the pegs corresponding to the surfaces X1, X2, X3, in the centering peg of the 
bore Y and the peg of the oblong Z. 

By pressing, the piece must enter the measuring pegs D1...D7 and the central bore (403). 

To check the upper bores, the upper plate centered with the help of the centering rods will be 
used. 

Through the bushings drilled in the walls of the device, the corresponding check gauges are 
inserted. 

Through the upper part, the concentricity of the 403 bore will also be checked. 

The shape deviation will be checked with the help of a gauge that will use the base of the device as 
a reference. 



 

MULTIPARAMETER CONTROL DEVICES FOR  STEERING KNUCKLE TYPE P1310 ς 
OP.150 

= INTEROPERATIONAL CONTROL = 
 

 
 
 
APPLICABILITY:  
The product is used for checking the tightness of the component parts for Power Transfer Unit HJD 
TL8-DP8. 
 
BENEFICIARY: 
S.C. RENAULT MECANIQUE ROUMANIE S.A. 
 
FURTHER INFORMATION: E-mail: laborator_tm1@yahoo.com 

 
 
 
 
 

mailto:laborator_tm1@yahoo.com


 

INTELLIGENT UNIT FOR TIGHTNESS CONTROL FOR BASE PLATE - ASSEMBLY 
CYLINDER BLOCK (SEMELLE) ς TYPES: H4 & HR10  

 

    
 
Product overview: 
The unit testing the tightness for two types of Baseplates Assambly Cylinder Block (Semelle), H4 
and HR10. 
The unit is equiped with a turntable which allows checking a piese while uploding/downloading 
another piece. 
The loading / unloading of the pieces from the measuring station is done with a Robot that 
supplies the turntable; thus it is possible to verify a piece at the same time as the loading-
unloading of another piece. 
The work cycle is automatic. 
All moving parts are driven by pneumatic cylinders assisted by proximity sensors. 
The piece is sealed on all sides with clamps and plugs. 
The installation is equipped with two rows of protective barriers. 
 
TECHNICAL FEATURES: 

¶ Supply/ work pressure: min. 6 bar/5 bar min 

¶ Control pressure: 1 bar for both circuits (air and oil); 

¶ Type of measurement: the pressure difference; 

¶ The measuring mode: în cm3/min and Pa; 

¶ Cycle time: 45s/piece; 



¶ Electricity: 220 V c.a.; 50 Hz. 

¶ Accepted air loss:  
Á 25 cm3 /min for low pressure circuit; 
Á 3,6 cm3/min for high pressure circuit  

¶ PLC: Siemens  

¶ Operating panel: OP77 

¶ Operating system: Win CC for OP77 

¶ Type control: 100% (piece by piece) 

¶ aŀǊƪƛƴƎΥ ά9έ ŦƻǊ ƎƻƻŘ ǇƛŜŎŜ  
 

APPLICABILITY: The product is used for checking the tightness of the base plate of the assembly 
cylinder block on the manufacturing lines for the types HR10 and H4Bt8 - for Dacia-Renault 
engines. 
 

         
 
BENEFICIARY: S.C Automobile Dacia Groupe Renault S.A. 
 
FURTHER INFORMATION: E-mail: laborator_tm1@yahoo.com 
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APPLICATIONS OF CRYOGENICS AND ULTRASOUNDS IN MEDICAL RECOVERY 

 
Contract 17N/2019, Project PN 19 24 05 01 
tǊƻƧŜŎǘ ŦǳƴŘŜŘ ǳƴŘŜǊ Ψb¦/[9¦ нлмф-нлннΩ tǊƻƎǊŀƳ 
 

 

 

 

Cryogenic and Ultrasound Equipment / SMCRM 
 

PRESENTATION OF THE TEST PROCEDURE:  

The general objective of the project is the realization of mechatronic systems, based on low 
temperatures and ultrasound, used in medical recovery in the field of orthopedics, traumatology 
and rheumatology/SMCRM. 

The project aims to develop a device that is based on the synergy between the two 
therapeutic techniques known as cryotherapy and ultrasound therapy. These two techniques 
stimulate each other, avoiding possible complications due to the heat effect of ultrasound in acute 
and subacute trauma.  

The simultaneous use of cold and ultrasound has two main effects, as a natural response of 
the body's immune system to cold: the initial dermal vasoconstriction in the injured area, followed 
by a strong vasodilation, and the reduction of deep blood circulation, at the muscle level. It is also 
successfully used in the treatment of arthrosis of small joints and of the knee or spine, ligament 
injuries and inflammations, acute inflammations (arthritis, synovitis, tendinitis, bursitis), muscle 
hematomas, periarticular calcifications, hip or shoulder conditions, Sinding syndromes - Larsen - 
Johanson and Osgood - Schlatter, of traumas and muscle injuries, etc. 

The decrease in temperature in the deep tissue increases the density of the tissue, thus 
potentiating the mechanical effect induced by 1-3 MHz ultrasound. The simultaneous use of 
cryogenics and ultrasound allows the treatment of patients with pathologies in acute phases, with 
trauma and inflammatory conditions, speeding up the recovery time. 

The SMCRM is equipped with a cold generation system, a system for obtaining ultrasounds 
and an IT interface for command, control and regulation. 

Simultaneously with the cold therapy down to -10 C, an ultrasonic wave of 1MHz and one at 
3MHz is performed. The 10-inch touchscreen work interface will allow monitoring the delivery 
parameters of both therapies and managing the treatment throughout its duration. 



Regarding "Equipment for Cryogenics and Ultrasounds", the SMCRM structure has adopted 
an original solution that assumes: the SMCRM support subassembly (1) which will include all the 
equipment necessary to perform the function (see figure 1) for which it is designed, namely: 

ω ¦ƭǘǊŀǎƻǳƴŘ ƳƻŘŜ όнύΤ 
ω /Ǌȅƻ-ultrasound subassembly (3); 
ω L¢ ƳƻŘǳƭŜ ŦƻǊ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴǘǊƻƭ όпύΤ 
ω 9ƭŜŎǘǊƛŎŀƭ ōƻŀǊŘ όрύΤ 
ω tƻǿŜǊ ǎǳǇǇƭȅ όсύΤ 
ω /ƻƻƭƛƴƎ ǳƴƛǘ όтύΦ 

 
Figure 1: The original structure of the SMCRM- 

(Cryogenic and Ultrasound Equipment) 
 

The refrigerating unit (7) is composed of a compressor, vaporizer and condenser, which 
cools the fluid in the room and in the hose in the -10°C to +10°C range. The head of the hose (3) on 
which the ultrasound sensor is located, comes into contact with the patient's skin by means of a 
gel, it will take the temperature from the vaporizer which will be measured and adjusted with the 
help of the temperature sensor, as needed. The adjustment is made in 2 ways: 

- for ultrasound: from the ultrasound module (1) in the (1...3)MHz range 
- for temperature: from the command and control IT module (4) in the range (-10...+10) 0C 
The SMCRM structure is based on a bill of basic documentation code: CEFIN 380-3.0-BDB 

with the name "Cryogenic and Ultrasound Equipment". 
The SMCRM body is mobile, has 4 rollers and has cooling and ultrasonic generation systems 

inside. It is equipped with the flexible hose and has the command and adjustment screen on top 
(see figure 1). 

The model, as a result of the project, is equipped with a handpiece (flexible hose) that can 
be cooled down to a temperature of -10 degrees. The cooled agent (gel) reaches the patient 
through this hose that ends with a circular surface. For the treatment, an ointment will be applied 
to the skin and the end of the elastic tube will massage the work surface. 

 
TECHNICAL FEATURES: 

Overall dimensions: 
ī height approx. 1000 mm 
ī width approx. 500 mm 
ī length approx. 800 mm 

 



The device with which this therapy is applied consists of an applicator, larger in size than 
normal ultrasound (US) devices. The device is equipped with wheels for easy movement. 

The main technical characteristics of SMCRM are the following: 
ī Working environment: air; 
ī Adjustable working temperature: (-10...0)ºC; 
ī Working frequency: 1MHz; 3MHz; +/- 5% 
ī Maximum ultrasonic output power: 3 watt/cm² 
ī Operating frequency: 1 MHz +/- 5% 
ī Time counter: (5-20 min); 
ī Supply voltage: 220 Vdc; 

 
APPLICABILITY:  

The use of SCMRM facilitates the healing process with faster recovery due to the 
interruption of the inactivity cycle of the painful spasm. This device is indicated in the treatment of 
people who have suffered a recent trauma or in the presence of an acute or subacute 
inflammatory condition. 

Socio-economic and environmental effects: 
ī significant increase in the probability of therapeutic success; 
ī acceleration of the patient's healing and recovery process; 
ī preparing the introduction and development of computerized systems; 
ī alignment with international standards; 
ī increasing the level of training of the institute's specialists; 
ī increasing the competitiveness of economic agents, where the system will be able to be 

transferred, with a mechatronic profile by approx. (25 ÷ 30) %; 
ī increasing the level of staff training; 
ī creation of new jobs; 
ī increasing the qualification of the staff; 
ī stimulating the employment and training of young researchers in an interdisciplinary 

project; 
- increasing social inclusion due to collaboration between employees. 

 
BENEFICIARY:  

Potential producers / service providers: 
ī economic agents with a profile in the field of the project; 
ī manufacturers of mechatronic devices and associated components: SME companies, 

service providers in medical recovery. 
Potential users: 
ī Interesting parts: recovery clinics, hospitals, health centers. 
ī People: athletes, people with orthopedic trauma; 
ī Investors: municipalities, local, regional and national authorities; 
ī Other organizations: NGOs, political decision-makers and local administrations / regional / 

national service companies. 
 

FURTHER INFORMATION: E-mail:  valibajenaru@yahoo.com; dianammura@gmail.com  
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SPECIALIZED EQUIPMENT FOR CALIBRATION IN-LINE  APPLIANCES FOR TESTING 
PHYSICAL PARAMETERS OF WATER QUALITY 

 
 

OVERVIEW: 
In recent years the development of IT and communications technologies have a more 

significant contribution in the water processing management and the technologies for water 
quality control are undergoing continuous improvements. These technologies not only must 
comply with strict rules, safety measures, and quality standards, social and environmental 
challenges but also face serious problems of obsolete infrastructure, network leaks and the quality 
of drinking water. On the other hand, supplying clean drinking water and protecting the health of 
the population of the adverse effects of any contaminated water intended for human 
consumption are fundamental requirements  of the European Directive 98/83/EC, transponded 
into Romanian legislation law No. 458/2002 (amended and completed by law No. 311/2004 and 
the Governmental Ordinance No. 11/2011). 

As a result, there is a market demand for drinking water management solutions considering 
that  current technologies are far from satisfying the legal requirements in terms of monitoring, 
remote transmission and data processing for water quality. To know the water quality monitoring 
solution  currently used is manual removal of samples, in certain specific points (especially the 
plug),  transport to laboratory,measurements and issuing a report. 
 

 
 
 
TECHNICAL FEATURES:  

The main technical characteristics of the specialized equipment for in-line calibration of the 
apparatuses for determining the physical parameters of the water quality are the following: 

¶ Work environment: fluid (water); 

¶ Pressure: minimum 0,7 bar and maximum 6 bar 

¶ Working pressure: max. 3 bar 



¶ Flow rate: Fmin = 0.1887 mc /s; Fmax = 0.55 mc /s; F work = 0.25 mc /s 

¶ Temperature: 25 ± 5 ºC 

¶ Power supply: 50Hz; 1x230 V; 0 ... 24 VDC 

¶ Pump: 0.016 mc /s - 0.09 mc /s 

¶ WaterTank: 80 l 
 
 

APPLICABILITY: Computerization for the day-to-day management of the infrastructure is 
extensively used in the field of water. As a market requirement for the field of water, given its 
dimension, the introduction of the automation and computerization, we can state this seems to be 
a must. Thus, the use of sensors, systems of registration, and transmission of data remotely, 
energetic autonomy are topics for companies manufacturing and distribution of water.  

 
TECHNOLOGY TRANSFER:  

The main contribution to the promotion of the technological progress in this project is 
focused on the innovative solutions suggested to the current concerns of computerization of the 
water quality measurement process. 

 
BENEFICIARY: Privat companies, R & D institutes, technical universities. 
 
FURTHER INFORMATION: ±ŀƭŜƴǘƛƴŀ .ŇƧŜƴŀǊǳ, E-mail:  valibajenaru@yahoo.com  
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«BIOMEDICAL AND ROBOTIC 
MECHATRONICS» R&D 

DEPARTMENT 



 
 
 
 
 
 

The DEPARTMENT OF RESEARCH AND DEVELOPMENT FOR  
BIO-MEDICAL MECHATRONICS AND ROBOTICS 

 
offers 

 
 
 
 

Professional solutions and services: 
 

ã Researches on scientific and laboratory devices; 
ã Researches on biomedical mechatronics; 

ã Researches on robotized technologies and devices used in 
medical processes. 

 
 

 

 

 

 

 

 

 



  

BIOMECHATRONICS LABORATORY-BIOLAB 
 

BIOLAB Objectives 
I. General objective 

 BIOLAB has, as a general objective, the contribution to increase the economic 

competitiveness in the medium and long term, by improving the quality and efficiency of research 

and development activities in national institutes, which will provide efficient services for public 

health units, by equipping with the most modern equipments, tools, rehabilitation software, and 

by creating new modern research laboratories. 

 BIOLAB will support the integration of research - development - innovation in INCDMTM 

Bucharest, in the field of biomechatronics, in innovative economic activity, based on knowledge, 

emergence in the Bucharest-Ilfov Development Region, as well as in the European Research Area 

(ERA). 

 

II. Specific objectives 
 BIOLAB has the following specific objectives: 

¶ increasing the research ς development - innovation capacity of INCDMTM Bucharest by 
developing the R&D infrastructure and attracting young and highly qualified specialists; 

¶ strengthening the offer of knowledge and research services in the medical field carried out 
by the beneficiary research institute; 

¶ stimulating the technological transfer based on the cooperation between the R&D institute 
and enterprises; 

¶ stimulating the demand for innovation of enterprises; 

¶ supporting the formation and development of companies based on high technologies. 
 

III. Research areas 
i. Research, design, prototyping of biomechatronic rehabilitation systems for: 

o Kinematics and dynamics of the human body; 
o Computational and experimental biomechanics; 
o Geometric modeling of anatomical structures; 
o Motion analysis; 
o Development of medical devices for anatomical reconstruction and physical 

rehabilitation; 
o Study of pathological and non-pathological human movement; 
o Assisting people with disabilities who have special needs in daily life activities; 
o Supporting mobility; 
o Supporting social rehabilitation (cognitive robots); 
o Assisting therapists in performing repetitive exercises with their patients (therapeutic 

exercise robots). 
ii. Verification of biomechatronic rehabilitation systems procured from import or domestic 

production for marketing. 
iii. Participation in interlaboratory comparisons at European level of medical devices and 

equipment. 
The main projects carried out in 2022 



¶ bǳŎƭŜǳǎ tǊƻƎǊŀƳΣ tb мф нп лр лн ƴƻΦ ŎƻƴǘǊŀŎǘ мтb κ нлмф άwŜƘŀōƛƭƛǘŀǘƛƻƴ ŀƴŘ ŀǎǎƛǎǘŀƴŎŜ ƻŦ 

people with locomotor deficiencies with the help of intelligible intelligent biomechatronic 

ǎȅǎǘŜƳǎέΣ .ŜƴŜŦƛŎƛŀǊȅ Lb/5a¢aΣ tŜǊƛƻŘΥ нлмф-2022; 

 

BIOLAB presentation 
 BIOLAB is located in the building of the National Research-Development Institute for 

Mechatronics and Measurement Technique (INCDMTM), 4th floor. 

 Both for partnerships with private and public business environments, as well as for 

involvement in research-development and innovation projects, we can be contacted at: 

laborator_biomecatronica@yahoo.com. 

 BIOLAB works closely with Rapid Prototyping and Microsystems of investigation, biosensors 

and materials laboratories, offering complete RDI services for the realization and testing of 

medical implants, testing of static / dynamic test parts and diagnosis and medical recovery for 

locomotor diseases. 

 

BIOLAB includes: 

1. Software for reconstructing anatomical elements from medical images MIMICS 

The main technical characteristics of 

the program:  

¶ allows the segmentation of medical 

images in order to reconstruct 

anatomical surfaces; 

¶ performance of analysis and 

measurements for understanding the 

anatomy and pathology and checking 

the compatibility of the medical 

device; 

¶ simulation of surgical procedures; 

¶ has the design-modeling mode; 

¶ prepares the models designed for 

finite element analysis; 

¶ facilitates reversible anatomical 

engineering. 

 
 

 
 

 

 

 

 

 

 

 

 

 



2. Interactive graphic design software and advanced finite element analysis  

  

The main technical characteristics of the program: 

¶ parametric three-dimensional modeling of parts; 

¶ parametric three-dimensional modeling of 

assemblies; 

¶ automatic generation of execution drawings for 

parts and assemblies; 

¶ project management; 

¶ analysis and simulation with finite element for 

static calculus; 

¶ analysis of the impact on the environment for 

parts; 

¶ design analysis in terms of costs and their 

reporting; 

¶ analysis and simulation capabilities; 

¶ static, dynamic, nonlinear calculation, vibration, 

buckling, thermal, fatigue, resistance shock, optimization and cyclic loading, pressure 

vessels etc. 

 

3. Equipment for testing, at complex loads, of biomechatronic systems under conditions similar 

to those in vivo 

 

A. MTS - BIONIX attrition test system 

 The wear test system of prosthetic implants and components consists of: 

¶ multiaxial testing machine having the following components: 

o a loading stand; 

o a hydraulic drive system; 

o a command and control system; 

o a computer system (PC). 

¶ dedicated programs (software) for testing machine control, data acquisition and 

processing; 

¶ ǇƻǎƛǘƛƻƴƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ǎǳōǎȅǎǘŜƳ ƻŦ ǘƘŜ ǎǳōŀǎǎŜƳōƭȅ άŀƴƪƭŜ-foot for external lower 

ƭƛƳō ǇǊƻǎǘƘŜǎƛǎέΤ 

¶ sub-system for simulating the wear of the hip stent; 

¶ sub-stent wear simulation subsystem; 

¶ system of thermostating and recirculation solutions for in vivo condition simulations. 

 

 

 

 



 
 

 The main technical characteristics of the system: 

¶ static and dynamic axial-torsional loading for loads of up to ± 15 kN and ± 100 Nm; 

¶ form of load curves: sinusoidal, rectangular, triangular, ramp, with maintenance at the 

preselected value, with frequencies up to 100 Hz; 

¶ automatic movement of the work head; 

¶ servo-hydraulic drive system; 

¶ software for the testing machine control; 

¶ software for data acquisition and processing; 

¶ functional software for testing; 

¶ basin with recirculation system and heating solution for in vivo condition simulations. 

 Services offered: 

¶ ankle-foot subassembly testing according to standard SR EN ISO 22675; 

¶ hort endoprosthesis wear test according to ISO 14242 standard; 

¶ testing of knee endoprostheses according to ISO 14243-1; 

¶ wear tests, according to standardized or beneficiary methods. 

 

B. INSTRON 8872 universal test equipment 

 The equipment has as accessories: 

Á fatigue test system of the tibial component of knee prostheses; 

Á basin with recirculation system and heating solution for in vivo condition 

simulation. 

 

 The main technical characteristics of the equipment: 

¶ loading force: from 2 N to 10 kN; 

¶ working speed: from 0.005 to 60.000 mm / min; 

¶ working temperature: from -70 ° C to 250 ° C; 

¶ maximum working frequency: 100 Hz; 

¶ form of loading curves: sinusoidal, triangular, trapezoidal, rectangular, saw etc. 

 

 



 
 

 Services offered: 

¶ testing implantable and non-implantable medical devices for orthopedic surgery (fatigue 

testing of knee joint components according to ISO 14879:2000; fatigue testing of hip joint 

components according to ISO 7206); 

¶ testing of the instruments used in orthopedic surgery; 

¶ testing of implants and related instruments used in maxillofacial surgery (Fatigue testing of 

dental implants, according to SR EN ISO 14801). 

 

 
 

4. Gait analysis and simulation system  

It is dedicated to biomechanical studies in order to evaluate and simulate gait. 

Biomechanical studies are performed using component subsystems, which ensure the acquisition 

of motion data, simulation, modeling in real time, through sensors to determine the forces of the 

lower limb in bipedal position, walking or running, movements, speeds and accelerations from the 

joints of the body. 

Continuous movement analysis is necessary in medicine for diagnosis and objective 

documentation of rehabilitation processes. This is especially important after surgery, neural 

dysfunction, long-term illness, rehabilitation, physical therapy, prosthesis use, stroke, sports 

injuries and in various other areas. 

 

 

 



The motion analysis and simulation system consists of the following subsystems: 

A. Sensorized conveyor belt type plantar pressure measuring subsystem; 

B. Integrated subsystem for tracking, motion acquisition, simulation, real-time modeling; 

C. Integrated optical (noncontact) subsystem, intended for dynamic and static 3D 

coordinate measurements. 

 

 

  
 

Beneficiary:  

¶ Institutions / centers of research, development, innovation in the medical fields;  

¶ Producers of dental implants in the country and abroad. 

 

FURTHER INFORMATION:  
 PhD Student Eng. Flavia Stochioiu,  

E-mail: laborator_biomecatronica@yahoo.com; 

            Infrastructure direct public link: https://erris.gov.ro/biolab. 
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HETEROGENEOUS COLLABORATIVE SYSTEM OF INSPECTION AND 
INTERVENTION IN AREAS AFFECTED BY HAZARDS - SICOLET 

 

 

 
 

PRESENTATION OF THE TEST PROCEDURE:  
The intention of the project was to develop a software application where human operator 

intervention is minimal, at least in the intermediate phases of disaster localization. Of course, 
launching agents will be done manually, and final decisions will be made by the human operator. 
He can also intervene in intermediate phases, in actions of great complexity, which exceed the 
technical possibilities of a certain agent. From a software perspective, the code has been improved 
with the aim of increasing GPS location accuracy and sending/receiving a response at a higher 
speed. The main objective of the program is to transmit the coordinates of the drone's location in 
case of detection of an event to the other agents to intervene in the shortest time.  

After conducting  the tests, it was observed that the data is sufficiently accurate with a small 
margin of error, the communication is fast and without interference. Next, the output data and 
GPS coordinates indicated for two of the agents, namely Agent 3 (the drone) and Agent 1 (the 
transporter), were illustrated. 

 

 
a) Agent 3 

 
b) Agent 1 

Output data and GPS coordinates 

TECHNICAL FEATURES: 
The system consists mainly of three different vehicles, called inspection/intervention agents, hence 

the name Heterogeneous Multi Agent System. As the main scientific objective of the SICOLET project, the 



aim is for the system to function autonomously on certain segments of the intervention process, with the 
three agents collaborating to varying degrees with each other, based on their own algorithms.  

The system is composed of: - An aerial drone ς figure 1;- An ekranoplan ς figure 2; - A terrestrial drone, 
equipped with a serial robot capable of intervening in the environment - figure 3; - The control centre (CCO) 
ς figure 4. 

 

 
Figure 1: Agent 1 - Aerial drone 

 
Figure 2: Agent 2 - Ekranoplane  

 

  
Figure 3: Agent 3 ɀ Terrestrial Drone  

 
Figure 4: Control centre 

 
 

 
Figure 5: Mobile solar recharging 

equipment 

    
The system is also equipped with a mobile solar recharging equipment ς figure 5. 
All agents are equipped with cameras, so the main data acquired by Multiagent System 

consists of digital images. Images can be processed either locally, within each agent, or 
transmitted to the control center. Also, each agent has a GPS device, which allows knowing their 
position in real time. 

 To facilitate communication between devices, a communication module ς figure6  was 
created for each agent in the heterogeneous system. It has the advantage of a compact design, 
which integrates the components that deal with communication. 

 

 
Figure 6: The prototype of the communication module of the collaborative system 

 
 
 



APPLICABILITY:  
The SICOLET heterogeneous multi agent system was designed for inspection and intervention in 

areas affected by various natural or anthropic disasters. The consequences of disasters such as 
earthquakes, volcanic eruptions, hurricanes, floods or fires are particularly severe, manifesting in 
loss of human life and significant property damage. Although expensive efforts are made to train 
the response teams, the activities of rescuing victims are difficult and often even endanger the 
lives of the rescuers.  

 Currently, there are various remote-controlled ground or aerial robotic systems that facilitate 
inspection and intervention actions in hard-to-reach affected areas. Due to extremely diverse 
conditions, the mentioned systems may be effective in some cases. 

 
BENEFICIARY: Public and private institutions. 

 
FURTHER INFORMATION:  

E-mail: mihai.margaritescu@gmail.com - PhD. Eng Mihai MARGARITESCU, INCDMTM Bucharest  
 Infrastructure direct public link: https://incdmtm.ro/siadren.htm 
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IMPLEMENTING ADDITIVE TECHNOLOGIES IN ORDER TO MANUFACTURE COMPLEX 
AND OVERLOADED COMPONENTS - DIGITECH 

 

  

  

 

PRODUCT OVERVIEW 
 Additive manufacturing is an emerging technology that promises to revolutionize global 

production and will have a major impact in many areas. In Romania, this technology is just at its 

ōŜƎƛƴƴƛƴƎ ŀƴŘ Ƙŀǎ ƎǊŜŀǘ ƎǊƻǿǘƘ ǇƻǘŜƴǘƛŀƭΦ IƻǿŜǾŜǊΣ ŎƻƴǎƛŘŜǊƛƴƎ ŀŘŘƛǘƛǾŜ ǘŜŎƘƴƻƭƻƎȅΩǎ ǳƴŎƻƳƳƻƴ 

qualities, there has been encountered significant challenges in determining the optimal methods 

of characterization and evaluation of the final components, as well as in validating and accepting 

these technologies in certain fields that are generating additional technical conditions: medical, 

automotive, aerospace etc. 

 

OBJECTIVES 
 The objectives are to manage experimental researches regarding the evaluation and 

validation of additive technology of laser sintering / melting and the adaptability of processing 

parameters to the specific requirements of manufacturing and testing the complex and 

overburdened components: 

 In medicine, for easy manufacturing of complex, anatomic-adaptive, lighter and more 

resistant implantable structures designed for 3D prostheses of harsh human tissues, with the 

possibility of improving the technology and therefore extending the application in the field of 

human organs bio-prototyping; 



 In the automotive industry, for manufacturing finished products designed to customize each 

car and its spare parts, with the possibility of extending the application to almost entirely 

manufacture cars from lightweight and durable materials. Also, a methodology will be developed 

with the purpose of optimizing the design process of complex products for the automotive 

industry by using artificial intelligence and modelling; 

 In the aerospace industry, for manufacturing complex components, mechanical and thermal 

overloaded: compressor and/or turbine blades, injectors, structural elements etc. 

 

Results obtained: 

¶ ά/ƻƳǇǊŜǎǎƛƻƴ ōŜƘŀǾƛƻǳǊ ƻŦ t!ннлл ƭŀǘǘƛŎŜ ǎǘǊǳŎǘǳǊŜǎέΣ bƛŎƘƛǘŀ [ŀǊƛǎŀ aL[h5LbΣ /Ǌƛstian 

DOBROMIRESCU, Mihai TUTOVEANU, Nicoleta Mirela POPA, Flavia-tŜǘǊǳǚŀ DŜƻǊƎƛŀƴŀ 

ARTIMON, Journal: International Journal of Mechatronics and Applied Mechanics eISSN 

2559-6497, 2021, DOI: dx.doi.org/10.17683/ijomam ς published article; 

¶ ά/ƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘƛƴƎ ƻŦ t!ннлл ŀŘŘƛǘƛǾŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƭŀǘǘƛŎŜ ǎǘǊǳŎǘǳǊŜǎέΣ bƛŎƘƛǘŀ [ŀǊƛǎŀ 

MILODIN, Nicoleta Mirela POPA, Mihai TUTOVEANU, Flavia-tŜǘǊǳǚŀ-Georgiana ARTIMON, 

International Conference on Reliable Systems Engineering (ICoRSE), Volume 305, ISSN 

2367-3370, 2021, https://doi.org/10.1007/978-3-030-83368-8 ς ISI Proceedings; 

¶ ά/ƻƳǇƭƛŀƴǘ ǇƻǎƛǘƛƻƴƛƴƎ ǎȅǎǘŜƳ ǿƛǘƘ с 5ƻC ŦƻǊ ƘƛƎƘ ǇǊŜŎƛǎƛƻƴ ƳŜŘƛŎŀƭ ǎǘŀƴŘƛƴƎ 

ŀǇǇƭƛŎŀǘƛƻƴǎέΣ aƛƘŀƛ ¢¦¢h±9!b¦Σ bƛŎƘƛǘŀ [ŀǊƛǎŀ aL[h5LbΣ bƛŎƻƭŜta Mirela POPA Flavia-

tŜǘǊǳǚŀ-Georgiana ARTIMON, International Conference on Reliable Systems Engineering 

(ICoRSE), Volume 305, ISSN 2367-3370, 2021, https://doi.org/10.1007/978-3-030-83368-8 

ς ISI Proceedings; 

¶ άCŜƳƻǊŀƭ ŎƻƳǇƻƴŜƴǘ ǿƛǘƘ ƭŀǘǘƛŎŜ ōŜŀƳ ŎŜƭǳƭŀǊ ǎǘǊǳŎǘǳǊŜǎ ƳŀŘŜ ōȅ {[{ ŦƻǊƳ ōƛƻŎƻƳǇŀǘƛōƭŜ 

ƳŜǘŀƭ ǇƻǿŘŜǊǎέΣ bƛŎƻƭŜǘŀ aƛǊŜƭŀ tht!Σ bƛŎƘƛǘŀ [ŀǊƛǎŀ aL[h5LbΣ aƛƘŀƛ ¢¦¢h±9!b¦Σ CƭŀǾƛŀ-

Petruǚa-Georgiana ARTIMON, Eminent authority: OSIM, Status: Application submitted, 

Application number: A100725, 2020 ς Pattent. 
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Indexed in:  

          

http://www.ijomam.com/


 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

«MECHATRONIC MICRO AND 
NANOTECHNOLOGIES» R&D 

DEPARTMENT 
 



 
 

The MECHATRONIC MICRO AND NANOTECHNOLOGIES» R&D 
DEPARTMENT 

offers professional solutions and services: 

 
 
 
 

ã Researches in the field of processes specific to chipping (dynamics, 
kinematics,  tribology): 
Á Special chipping tools and high productivity tools; 
Á Tools with the active part made up of tough materials (CMS, cermets, 
ceramic); 
Á Tools with the active part made up of extra-tough materials (NCB 
diamond, diamond poly-crystals): 
ã Mechatronics technologies; 
ã Design and execution for: 
Á Special chipping tools and high productivity tools; 
Á Tools and subassemblies of tools; 
Á Tools and subassemblies of tools and tool support assemblies for the 
extractive industry and the wood industry, the industry of civil engineering; 
ã Tool support assemblies and dedicated accessories for motor vehicles ς 
theme tools; 
ã Matrices;  
ã Complex laboratory devices; 
ã Dedicated theme installations and tools used in precision mechanics and 
mechatronics; 
ã Special micro technologies and nanotechnologies. 

 
 

 

 

 

 



 
COMPLEX RESEARCHES FOR THE REALIZATION, CHARACTERIZATION AND 

EVALUATION OF THE APPLICATIVE CAPABILITY OF THE MICRO-NANOSTRUCTURED 
LAYERS DEPOSITIONS INTENDED FOR BIOCOMPATIBLE COMPONENTS  

« PROJECT PN 19 24 04 01 » 
 

 
(a) 

 
(b) 

Fig. 1. (a) Hip prosthesis components made by 3D printing (femoral head) and mechanical processes. (b) Assembled 
hip prosthesis  

 
PRESENTATION OF THE TEST PROCEDURE:  

The project aimed to develop research activities regarding the characterization and evaluation 
of the applicability of micro-nanostructured thin layers intended for biomedical applications, with 
the ultimate goal of increasing the durability of implants in order to improve the quality of 
ǇŀǘƛŜƴǘǎΩ ƭƛŦŜ ŀƴŘ ǎƘƻǊǘŜƴ ǘƘŜ ǊŜŎƻǾŜǊȅ ǇŜǊƛƻŘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ Ƨƻƛƴǘ ǘǊŀǳƳŀΦ 

The deposited layers were analyzed from the point of view of physical-structural, mechanical, 
and tribological characteristics, compared to the substrate used and the deposition method. Thus, 
information were obtained regarding properties that are not sufficiently analyzed presently, 
mainly those related to the characterization of thin films and the influence of the deposition 
method on the quality of the obtained layer. 

The evaluation of the applicative capability and the demonstration of the selected deposits 
functionality for use in biomedical components was carried out by simulating the functioning of 
hip prostheses made by 3D printing and mechanical processing, which had the femoral heads 
covered with thin layers. 

The materials deposition realized by eco-nanotechnologies, led to the production of 
biocompatible components used in prosthetics, with improved tribological characteristics. 
 
TECHNICAL FEATURES: 

Biocompatible materials were deposited on CoCr and M30NW steel substrates, processed by 
cutting and grinding. Layers of Ti, Cr, TiO2Σ ¢ƛb ŀƴŘ /Ǌb ǿƛǘƘ ǘƘƛŎƪƴŜǎǎŜǎ ƻŦ рлл ƴƳΣ м ˃Ƴ ŀƴŘ мΦр 
˃Ƴ ǿŜǊŜ ŘŜǇƻǎƛǘŜŘ ōȅ 5/ ǎǇǳǘǘŜǊƛƴƎ όŎŀǘƘƻŘƛŎ ǎǇǳǘǘŜǊƛƴƎ ƛƴ ŘƛƻŘŜ ƳƻŘŜύΣ IƛtLa{ όIƛƎƘ tƻǿŜǊ 
Impulse Magnetron Sputtering - magnetron sputtering with strong impulse) and cathodic arc 
(thermal evaporation with electric arc) on femoral heads ς components of hip prostheses. 

CoCr femoral heads with a diameter of 28 mm realized by 3D printing, acetabular cups made of 
UHMWPE with an inner diameter of 28 mm, and femoral stems made of biocompatible steel Rul 
type were the main components analyzed. 

 
 



 
Fig. 2. Femoral heads coated with thin layers of TiN and TiO2 with a thickness of 1.5 µm deposited by DC sputtering. 

 
After testing the hip prostheses with femoral heads coated with these films in an environment 

similar to the real one, the applicability degree of the nanostructured thin layers in the real 
environment was determined. 

From the experimental data obtained, it was observed that the most resistant layer to wear, 
presenting the highest applicability degree, was the TiN layer with a thickness of 1.5 µm deposited 
by the DC sputtering method. 

 
APPLICABILITY:  

The obtained results are applicable in the realization of implant components with improved 
physical-mechanical and tribological properties, used for medical rehabilitation of people with 
locomotor trauma.  
 
BENEFICIARY:  

Orthopedic hospitals, medical recovery clinics, specialized technical education institutions, 
research institutes, SMEs with concerns in the technical-medical field. 
 
FURTHER INFORMATION:  

PhD. Physicist Laura Liliana Badita 
E-mail: lilianabadita@yahoo.com  
Infrastructure direct public link: https://incdmtm.ro/   
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NANOTECHNOLOGICAL MEASURING SYSTEM 

 

 
 
 
PRODUCT OVERVIEW 
Nanotechnological measurement system is designed to calibrate devices and nanotechnology. 
Adaptive system is designed to be used both in the production of organized nanosystems as 
nanosensors and accurate transducers. 
The system is equipped with two robots, displacement systems and precision laser measurement 
systems, opto-electronics and atomic force microscope. 
 
TECHNICAL FEATURES: 
· AFM resolution: 0.2 nm 
· Laser measurement resolution: 1 nm 
· Optoelectronic measurement resolution: 10 nm 
 
APPLICABILITY: 
The system can be used to calibrate the equipment and systems for nanotechnology production. 
 
TECHNOLOGY TRANSFER:  
Center of Excellence in Nanotechnology 
 
BENEFICIARY: 
Innovative SMEs in the field of micro and nanotechnology 
 
FURTHER INFORMATION: Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 

 

mailto:zapciu.aurel@yahoo.com


 

DISTANCE LASER MEASUREMENT SYSTEM FOR NANOSATELLITES 
 

 
 
 
PRODUCT OVERVIEW: 
It is a laser distance measuring system up to 1000 m. Measurement system will be used as a 
component of the nanosattelites measurements system required to maintain flight formation. 
The laser measuring system is based on time of flight method of a laser beam reflected on a 
target. 

TECHNICAL FEATURES: 
· Measuring domain: 0.066 m ς 1000m 
· Acuracy: ±3mm 
· Resolution: 1mm 
· Measuring rate:200 meas./sec. 

 
APPLICABILITY: 
Highly precise measurements of distance 
 
TECHNOLOGY TRANSFER:  
The product is usable in companies producing high-tech products, R&D institutes, technical 
universities, including aerospatial domanin. 
 
BENEFICIARY: 
Institute of Space Science 
 
FURTHER INFORMATION: 
PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
 
 
 
 
 
 

mailto:zapciua@yahoo.com


 
CERMISO CENTER - RESEARCH CENTER FOR INTELLIGENT MECHATRONIC SYSTEMS  

USED FOR SECURING  OBJECTIVES AND INTERVENTION 
 
 
CERMISO is a center research facility for the optimization of Autonomous Intelligent Airborne 
Minisystem with direct applications in safety and security objectives and intervention in case of 
disasters in areas difficult to reach. The Cermiso Center is a work in progress in INCDMTM 
Bucharest, that  will optimally concentrate and use, the high-level scientific and technical potential 
of the institute. The center is equipped with state-of-the-art equipment for manufacturing and 
machining airborne prototypes. 
Basically center activity will be conducted on the following CD guidelines: 

¶ Autonomous intelligent mechatronic systems integration in the security space and the 
environment. 

¶ Airborne autonomous intelligent mechatronic systems Optimization 

¶ Secure data transmission technology 

¶ Developing micro multisensory systems controlled by artificial intelligence. 

¶ The development of artificial intelligence for automatic data processing in order to prevent 
disasters and accidents. 

¶ Developing solutions and anti-hacking security algorithms for autonomous airborne 
systems. 

¶ Hardware and software solutions to optimize energy consumption and increase endurance 
and autonomy of airborne mechatronic systems. 

 
Proposed objectives: 

¶ The implication of the INCDMTM research centre in European projects especially H2020; 

¶ The attainment of the capacity to develop partnerships with economic agents interested in 
thematic research  and construction of functional  models or prototypes  in the project 
field; 

¶ The  attainment of the capacity to develop partnerships with universities, engaging 
students in educational activities and attracting young researchers from among the latter 
by providing the research centre with demonstration, testing or research equipment; 

¶ INCDMTM affiliation by means of the research centre to the new European platforms. 
Results will be made available to companies having manufacture and production possibilities for 
Autonomous Intelligent Airborne Minisystem equipment type, considering that there are all the 
necessary conditions to obtain ultra-high performance equipment in our country. In this moment 
in Romania there is no such equipment, in study or in the research stage. The range of use of 
Autonomous Intelligent Airborne Minisystem type is extremely broad, covering all the major 
existing fields just by a reconfigurable modular concept per task/intended use as it is addressed in 
the CERMISO concept. 

 
 
 
 
 

 



MECHATRONICS EQUIPMENTS FROM CERMISO LABORATORIES 

 

 
HORIZONTAL 5ȤAXIS MACHINING CENTER 

 

 

 
LASER METAL 3 D SINTERING 

 
 

ELECTRODE EROSION MACHINE 

 

 
 
 

WIRE EDM PROTOTYPING 
 

 

 
 

HIGH DIGITAL TIG WELDING MACHINE 

 

 
 
 

OSCILLOSCOPE EQUIPMENT MAKINO 

 
 
 
 
 
 
 



LASER METAL SINTERING PROTOTYPING EQUIPMENT - SHINING 3D EP M250 3D 
PRINTER 

 
 

Product overview: 
The equipment is using the Metal Powder Bed Fusion technology, which is also known as Selective 
Laser Melting. 
Using the fiber laser can directly melt alloy metal powder layer by layer to produce high 
performance metal parts directly. A large variety of metal material can be used, including Titanium 
Alloy, Aluminium Alloy, Nickel Alloy, Maraging Steel, Stainless Steel, Cobalt Chrome, Copper Alloy.  
 
TECHNICAL FEATURES: 

¶ Print volume: 250 x 250 x 300 mm 

¶ Thickness of the print layer: 0.02 - 0.1 mm 

¶ Minimum print detail size: X, Y, Z = 100 microns 

¶ Accuracy: 60 microns 

¶ Repeatability positioning X, Y: 50 microns 

¶ Repeatability Z position: +/- 0.005 mm 

¶ Material: Titanium Alloy, Aluminium Alloy, Nickel Alloy, Maraging Steel, Stainless Steel, 
Cobalt Chrome, Copper Alloy 

¶ Laser source power: 500 W 

¶ Scanning speed: 8m / s 

¶ Preheating: 2000 C 
 
APPLICABILITY:  
The EP-M250 prototyping equipment is suitable for a wide range of applications in the aerospace, 
biomedical, automotive, research and development projects, etc. 
 
BENEFICIARY: INCDMTM - Bucharest. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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HORIZONTAL 5ȤAXIS MACHINING CENTER MAKINO D200Z 

 

 
 

Product overview: 
Makino 5-axis horizontal machining centers provide unprecedented levels of productivity and 

accuracy in the most complex, full 5-axis machining applications. 

The ultra-high-accuracy rotary axes and superior motion-control systems eliminate compound 

errors and maximize accuracy while improving speed and productivity reducing part cycle times. 

 
TECHNICAL FEATURES: 

¶ X-axis stroke: 350 mm 

¶ Y-axis stroke: 300 mm 

¶ Z axis stroke: 250 mm 

¶ Distance from the table surface to the front of the main shaft: 160 - 410 mm 

¶ B axis (mass inclination): 1800 

¶ C-axis (mass rotation): 3600 

¶ Table diameter: 300 mm 

¶ Payload: 75 kg 

¶ Maximum piece dimensions (Diameter x height): 300 x 200 mm (with limitations) 

¶ Speed range: 100 - 30,000 rpm 

¶ Fast feed (X, Y, Z): 60,000 mm / min 

¶ Working advance (X, Y, Z): 60,000 mm / min 

¶ Rapid Advance (B / C): 36,000 / 54.0000 / min 

¶ Working advance (B / C): 27,000 / 54.0000 / min 



¶ Positioning accuracy: 

¶ XYZ axes: ± 0.0015 mm 

¶ Axis B: ± 2.0 sec 

¶ C axis: ± 2.0 sec 

¶ repeatability: 

¶ XYZ axis: ± 0.0010 mm 

¶ Axis B: ± 2.0 sec 

¶ C axis: ± 1.0 sec 

 

APPLICABILITY:  

Any type of machining applications ŘŜǎǇƛǘŜ ƛǘΩǎ ƎŜƻƳŜǘǊƛŎ ŎƻǇƭŜȄƛǘȅΦ ¢ƘŜ quipment is suitable for a 

wide range of applications in the aerospace, biomedical, automotive, research and development 

projects, etc. 

 

BENEFICIARY: INCDMTM - Bucharest. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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MAKINO EDAF2 - SINKER EDM 
 
 

Product overview: 
The EDAF2 sinker EDM machine offers an ideal mix of high-speed machining, high accuracy and 
surface finish capability to efficiently tackle any job. 
The EDAF2 has a flexible machine design that utilizes a stationary worktable with a programmable 
rise-and-fall work tank. The solid electrode erosion machine Makino benefit from the 
revolutionary Hyper-I Control system that represents a radical change in operational efficiency and 
offers operators an identical, powerful and easy-to-use interface. 

 
 
TECHNICAL FEATURES: 

¶ Working range on XYZ axes: 350 x 250 x 250 mm 

¶ The dimensions of the table: 550 x350 mm 

¶ X / Y / Z axis positioning accuracy: ± 0.002mm 

¶ {ǳǊŦŀŎŜ ǊƻǳƎƘƴŜǎǎ ǉǳŀƭƛǘȅΥ Җ мΦл ҡƳ 

¶ Automatic tool changer (electrode): 4 tools 

¶ High precision linear rulers: 0.5 µm 
 
APPLICABILITY:  
The EDAF2 sinker EDM machine offers an ideal mix of high-speed machining, high accuracy and 
surface finish capability to efficiently tackle any job in regard to solid electrode erosion machining 
technology. The quipment is suitable for a wide range of applications in the aerospace, 
biomedical, automotive, research and development projects, etc. 
 
BENEFICIARY: INCDMTM - Bucharest. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
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MAKINO U6 H.E.A.T - WIRE EDM 
 

Product overview: 
The U6 H.E.A.T. Wire EDM machine provides an ideal mix of speed, accuracy, and surface finish 
capability with larger travels to tackle the most demanding applications with new levels of user-
friendliness and efficiency. aŀƪƛƴƻΩǎ IȅǇŜǊ ƛ ŎƻƴǘǊƻƭ ŘŜƭƛǾŜǊǎ ƛƴǘǳƛǘƛǾŜ ŀƴŘ ŦŀƳƛƭƛŀǊ ǘƻǳŎƘ 
Pinch/Swipe/Drag operations similar to smartphones and tablets to the U6 H.E.A.T. machine. 
The Hyper i control utilizes a straightforward 3-Step operation process of Program/Setup/Run, and 
this efficient and user-friendly interface is used for all Makino Wire and RAM EDM machines.  
U6 H.E.A.T reduce the single largest expenses in operating a wire EDM machine.  

 
 
TECHNICAL FEATURES: 

¶ Working range on XYZ axes: 280x250x280 mm 

¶ The dimensions of the table: 600 x 400 mm 

¶ Thread: copper wire and brass wire 

¶ XYZ axis positioning accuracy: 0.0015 mm 

¶ Repeatability: ± 0.001mm 

¶ CNC axis programming: simultaneous control of the 4 axes 

¶ Surface quality processed (roughness): 0.005 mm 
APPLICABILITY:  
The U6 H.E.A.T. contains a robust machining conditions library that has been developed to provide 
an optimal mix of Speed, Accuracy, Surface Finish, and Low Wire Consumption for both sealed and 
poor flush applications. It can be used for any type machining process where wire EDM technology 
is neccesary. The quipment is suitable for a wide range of applications in the aerospace, 
biomedical, automotive, research and development projects, etc. 
 
BENEFICIARY: INCDMTM - Bucharest. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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TEKTRONICS DPO70404C - OSCILLOSCOPE 
 
 
 

Product overview: 
The DPO70404C is a 4GHz, 4 Channel digital oscilloscope from Tektronix. Measure voltage or 
current signals over time in an electronic circuit or component to display amplitude, frequency 
and rise times, etc. Applications include troubleshooting, production test, and design.  

 
 

 
 
TECHNICAL FEATURES: 

¶ 25 GS/s Real-time Sample Rate 

¶ Up to 125 Megasamples Record Length with MultiView Zoomϰ Feature for Quick 
Navigation (31 MS standard) 

¶ Fastest Waveform Capture Rate with >300,000 wfms/s Maximum per Channel 

¶ Digital Serial Analyzer Models with Dedicated Configuration for High Speed Serial Design 
and Compliance Testing 

¶ Enhanced Bandwidth to the Probe Tip Extended to Support Multiple Bandwidth Steps for 
Advanced Signal Integrity. 

¶ Pinpoint® Triggering, with over 1400 Combinations to Address Virtually Any Triggering 
Situation 

¶ Unique Serial Pattern Triggering up to 3.125 Gb/s and 8b/10b Standard Protocol Triggering 
for Isolation of Pattern-dependent Effects 

¶ Serial Data Analysis and Compliance for PCI Express, Serial ATA, FB-DIMM, SAS, Fibre 
Channel, IEEE1394b, RapidIO, XAUI, HDMI, DVI, Ethernet, USB 2.0 

¶ Most Popular Jitter and Timing Measurement and Analysis Package 

¶ 12.1" Largest XGA Touch Screen Display in the Industry 

¶ MyScope® Custom Windows Enhance Productivity 

¶ Right-Mouse-Click Menus for Exceptional Efficiency 

¶ Microsoft Windows 10 Enterprise IoT Edition 
 
APPLICABILITY:  

¶ Design verification including signal integrity, jitter, and timing analysis 

¶ Design characterization for high-speed, sophisticated designs 

¶ Certification testing of serial data streams for industry standards 

¶ Memory bus analysis and debug 

¶ Prototype turn-on and power supply verification 

¶ Research and investigation of transient phenomena 



¶ Production testing of complex systems 

¶ Spectral analysis of transient or wide-bandwidth RF signals  
The quipment is suitable for a wide range of hardware applications in the aerospace, biomedical, 
automotive, research and development projects, etc. 
 
BENEFICIARY: INCDMTM - Bucharest. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:zapciua@yahoo.com


REHM TIGER 230 DC - HIGH DIGITAL TIG WELDING MACHINE 

 
Product overview: 
The REHM - TIGER welding equipment delivers first-class quality, a perfect seam look and the 
rework is significantly reduced. All these benefits you get in conjunction with a mobility that is 
second to none. With a maximum weight of 7.9 kg  is the lightest TIG unit in the REHM welding 
equipment class. 
Welding in the assembly and maintenance area is much more demanding, especially when the 
mobility and handling of the device that is one of the most important requirements in practice. 
Thanks to a new, intuitive operating concept, the TIGER offers maximum safety in the selection of 
welding parameters and thus a high degree of user-friendliness. The digital display also makes it 
easy for a less experienced welder to make the right setting safely and quickly. 

 

 
TECHNICAL FEATURES: 

¶ Setting range TIG [A] 4-230 

¶ Duty cycle (ED) at Imax. (10 min.) At 40 ° C TIG [%] 40 

¶ Power connection [V] 1 x 230 

¶ Mains frequency [Hz] 50/60 

¶ Hedging (sluggish) [A] 16 

¶ Burner cooling gas / water * 

¶ Degree of protection IP 23 S 

¶ Power factor [cos phi] 0.98 

¶ Power consumption at Imax. [kVA] 6.1 

¶ Insulation class F 

¶ Weight [kg] 7.5  

¶ Dimension (LxWxH) [mm] 480 x 160 x 320 
 
APPLICABILITY:  
The mobile solution for all welding tasks that occur daily in the craft industry. It does not matter if 
you want to process stainless steel, aluminum, steel, copper or titanium in different material 
thicknesses. 
The quipment is suitable for a wide range of welding applications in the aerospace, biomedical, 
automotive, research and development projects, etc. 
 
BENEFICIARY: INCDMTM - Bucharest. 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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ADVANCED BLUETOOTH SYSTEM FOR MEASURING AND PRESETTING TOOLS - 
TOOL PRESET EZSET 

 
PRODUCT OVERVEW 
Preparing your tools correctly pays off. Precisely measured tools and optimized machine and tool lives 
mean at least a 15% increase in productivity in your manufacturing processes. EZset tool presetting devices 
amortize quickly. They are easy to operate, small on costs, and big on performance. 
Time-wasting fine adjustments are a thing of the past. The dynamic cross-hairs move to the tool cutting 
edges, and automatically measures the entire camera image. Results are precise no matter the user, as well 
as repeatable and reliable.  Three in one! Quickly measure, preset, and inspect tools ς directly beside your 
CNC machines. 
 
TEHNICAL FEATURES:  

 

- Operating system: Windows 7 64-bit multilingual 
- Permitted for ambient temperatures up to 50 °C 
- Manufactured according to CE regulations (Europe) and 
FCC class B (USA) 
- Fast and shock-resistant solid state disk (SSD) 
- One-ōǳǘǘƻƴέ Řŀǘŀ ōŀŎƪǳǇ ŦƻǊ ŜŀŎƘ ōŀŎƪǳǇ ƻƴ ŀ ¦{. 
storage device 
- 5ƛƳŜƴǎƛƻƴǎΥ ŀǇǇǊƻȄΦ оо Ȅ нт ŎƳ όмтέ ǾƛǎƛōƭŜ ǎŎǊŜŜƴ 
diagonal) 
- Screen type: Widescreen flat-panel display (4:3) 
- Maximum viewing angle: 178° vertical / 175° horizontal 
- Screen type and surface: Hard coating (3H), anti-glare 
- Optimal resolution: 1,280 x 1,024 pixels at 60 Hz 

- Contrast ratio: 1000:1 (standard) 
- Brightness: 350 cd/m2 (standard) 
- Response time: 5 ms 
- Color support: 16.7 million colors 
- Background lighting: LED 
- Temperature during operation 0 to 50 °C (32 to 122 °F) 
- Temperature when not operating, during storage and shipping: -20 to 60 °C (-4 to 140 °F) 
- Humidity during operation: 10 to 80 % (non-condensing) 
- Humidity when not operating, during storage and shipping: 5 to 90 % (non-condensing) 
 

APPLICABILITY: 
The EZset Tool Preset equipment is suitable for a wide range of cutting tools used in factories and 
production plants through metal processing, research and development centers equipped with 
microproduction sections, production and microproduction sections, etc. 
 
BENEFICIARY: INCDMTM - BUCHAREST 

FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
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EQUIPMENT STANDARD AND POLYGON STANDARD - TAYLOR HOBSON TRIANGLE 
ULTRASPEC 300 

 
PRODUCT OVERVEW  
Taylor Hobson Autocollimators ς developments of the renowned Hilger and Watts products ς are sensitive 
optical instruments designed for the accurate measurement of small angular displacements. Taylor Hobson 
Autocollimators are used in conjunction with reflecting mirrors or surfaces for the accurate measurement 
of small angular deviations from a datum angle. 
 

 

 
 

 
 
The main advantages of Taylor Hobson autocollimators are: 
 ω IƛƎƘ ŀŎŎǳǊŀŎȅ ϧ ǿƛŘŜ ǊŀƴƎŜ ŀƴƎƭŜ ƳŜŀǎǳǊŜƳŜƴǘ 
 ω 9ŀǎȅ ǘƻ ǎŜǘ ǳǇ ŀƴŘ ƻǇŜǊŀǘŜ 
 ω /ŀƭƛōǊŀǘƛƻƴ ǘǊŀŎŜŀōƭŜ ǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ 
 ω /ƘƻƛŎŜ ƻŦ ±ƛǎǳŀƭ ƻǊ 9ƭŜŎǘǊƻƴƛŎ ǎȅǎǘŜƳǎ 
 ω ²ƛŘŜ ǊŀƴƎŜ ƻŦ ŀŎŎŜǎǎƻǊƛŜǎ ŀƴŘ ƭŜǾŜƭǎ 
 
TEHNICAL FEATURES:  
 ω ²ƛŘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǊŀƴƎŜ όмулл ǎŜŎƻƴŘǎύ 
 ω IƛƎƘ ŀŎŎǳǊŀŎȅ όлΦн ǎŜŎƻƴŘǎύ 
 ω {ƛƳǳƭǘŀƴŜƻǳǎ Řǳŀƭ ŀȄƛǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŘƛǎǇƭŀȅ 
 ω [ŀǎŜǊ ǎƛƎƘǘƛƴƎ ŀƛŘ ŦƻǊ Ŝŀǎȅ ǎŜǘ-up 
 ω {ƛƳǇƭŜ ǘƻǳŎƘ-screen operation 
 ω /ƭŜŀǊ ǎƻŦǘǿŀǊŜ ǿƛǘƘ Ŧǳƭƭ ŜƭŜŎǘǊƻ ƻǇǘƛŎǎ ŀǇǇƭƛŎŀǘƛƻƴǎ ǇŀŎƪŀƎŜ 
 
 Applications include: 
 ω {ƛƳǳƭǘŀƴŜƻǳǎ н ŀȄƛǎ ǎǘǊŀƛƎƘǘƴŜǎǎ ƳŜŀǎǳǊŜƳŜƴǘ 
 ω !ƭƛƎƴƳŜƴǘ ƻŦ ƻǇǘƛŎŀƭ ǎȅǎǘŜƳǎ 
 ω CƭŀǘƴŜǎǎ ƳŜŀǎǳǊŜƳŜƴǘ 
 ω [Ŝƴǎ ŎŜƴǘǊŀǘƛƻƴ 
 ω !ƴƎƭŜǎ ƻŦ ƻǇǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǇǊƛǎƳǎ 
 ω /ƘŜŎƪƛƴƎΣ ǎŜǘǘƛƴƎ ϧ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŀƴƎǳƭŀǊ ƛƴŘŜȄƛƴƎ ƘŜŀŘǎ ŀƴŘ ǘŀōƭŜǎ 
 
APPLICABILITY: 
Used extensively in workshop, tool rooms, inspection departments and quality control laboratories 
throughout the world. 

 
BENEFICIARY: INCDMTM - BUCHAREST 

FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
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MECHATRONICS EQUIPMENTS FROM CERTIM LABORATORIES 
 

   
3D Automatic Laser Calibration System ς 

ETALON Laser Tracer 

 
 
 

 
Atomic force microscope - A.P.E.Research 

A100 

 

 

\                 

NANOMETROLOGY FEATURES 

                

 

 

ULTRARAPID LASER MEASUREMENT 

 

COMPLEX MEASUREMENT AND POSITIONIN 
 

FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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FLEXIBLE POSITIONING MICROMECHATRONIC SYSTEM, 
INTEGRATED  INTO TECHNOLOGICAL PLATFORMS 

 

 
OVERVIEW: 
The flexible  positioning  micromechatronic  system is a modular construction and contains the 
following main parts: 

¶ a worktable 

¶ two electric linear axis model M403- 8PD of the Physik Instrumente company 

¶ electric gripper LEHZ 32K2-22 and connections with controller 

¶ industrial computer National Instruments PXI 8106 

¶ electric panel 

¶ temperature sensor 

¶ inductive sensor 

¶ optical barriers 

¶ the positioning micromechatronic is electronically performed using linear gauges.  
TECHNICAL FEATURES: 

¶ worktable 1250x780x750 (mm)  

¶ travel ranges from 0 to 200 mm on x and z axis 

¶ carry up to 200 N and push/pull up to 50 N 

¶ accuracy of the positioning: ± 0,00025 mm; 

¶ electrical supply: 220 V.c.a./50 Hz; (15V- CC motors, 24V- gripper and controllers) 

¶ automatic  loading and downloading of the work piece; 
APPLICABILITY: 

¶ Highly precise position for measuring. 

¶ Mecatronic innovative system characterization of surfaces in complex vector space size, 
temperature 

¶ Intelligent mechatronic system for determining the measurement of global constants in 
optical systems with complex software algorithms. 

¶ System calibration inductive displacement sensors and pneumo-electric sensors. 
TECHNOLOGY TRANSFER: The product is for companies producing high-tech products, R & D 
institutes, technical universities. 
 
BENEFICIARY: Privat companies, R & D institutes, technical universities. 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com  
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METALLOGRAPHIC SAMPLE PREPARATION LABORATORY 
 

Program: Institutional Development -άLƴǎǘƛǘǳǘƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ Lb/5a¢a ǘƻ ƛƴŎǊŜŀǎŜ ŎŀǇŀŎƛǘȅ 
and performance to support excellence in research and development - short- and medium-term 
ƛƴƴƻǾŀǘƛƻƴέΣ ŎƻƴǘǊŀŎǘ ƴƻΦ р tC9κмсΦмлΦнлму 

 
The laboratory aims to prepare metallographic samples in order to perform structural 

metallographic analyzes. Cutting the samples is done so as not to produce changes in the structure 

of the material by abundant cooling of the cutting disc. 

The embedding of the metallographic samples is made in reusable silicone glasses, the embedding 

material being a resin and hardener composition. 

Sanding is performed on abrasive paper of various granulations and polishing on felt with alumina 

or diamond solution. 

 

OVERVIEW: 

 

The following equipment was purchased: 

 

Metallographic sample cutting equipment MECATOME T202 

The equipment is a compact and robust precision manual micro-cutting machine. With a large 

working area, it can cut with the highest precision a wide range of materials, from the hardest to 

the softest. Its powerful engine allows it to work at high and constant torque over the entire speed 

range 100 to 4000 RPM. 

 

 

Technical features: 
Power 960 W 
Type of cut-off wheels: Resinoid and diamond 
Cut-off wheel size range: From Ø 75 to Ø 200 
mm 
Rotation speed :From 100 to 4000 RPM 
Arbor size: 12,7 mm 
Cutting mode: Manual or by gravity (weight / 
counter-weight) 
X axis range :100mm X-axis movement of the 
sample carrier arm 
Holders Sample:carrier arm accepts a wide 
variety of holders 

 
 
 
 
 
 
 
 



Pressure embedding equipment for metallographic samples 
 

 

Technical features: 
 

Volume 4.5 liters  
Working pressure 2 bar 
Enclosure dimensions: Height 70 mm, Diameter 
220mm  
Ensures good filling of gaps for porous 
materials Reduces resin shrinkage 

 

Polishing equipment for metallographic samples MECATECH 250 SPI 

 

 

Technical features: 
 
- Aluminum tray with diameter: 250mm 
 - Rotation speed: 20ς700 rpm 
 - Motor with automatic torque 
compensation: 750 W 
Automatic grinding head with individual 
pressure - speed 20 - 150rpm 
- rotation in both directions 
 - motor power: 180 W 
 - two 200 cc tanks for polishing substances  
- pressing force on the piece: 0.1 - 5 daN 

 
APPLICABILITY: The equipments has applicability to the characterization of metallic materials from 
a structural point of view. 
 
BENEFICIARY:  Metallography laboratories, research and development projects 
 
FURTHER INFORMATION: PhD Eng. Zapciu Aurel, e-mail: zapciu.aurel@yahoo.com 
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RESEARCH ON THE REALIZATION OF A NON-CONTACT CALIBRATION SYSTEM 
FOR SPECIAL PRODUCTION AND CONTROL PROCESSES CONCEIVED THROUGH ECO-

DESIGN 
 

  
 

PRESENTATION OF THE TEST PROCEDURE:  
The project proposed a set of classic equipment interconnected by several modules and a 

prototype (original equipment, own creation), which used together within a new working 
methodology will improve both the measurement results of MMC type machines, as well as the 
accuracy of their calibration and calibration. At the same time, the duration of these 
measurements will be shortened and simplified, making the operator's work much easier. In the 
end, an experimental model was executed that successfully passed the testing and validation 
stages, generating the premises for the execution of the final prototype. 

 
TECHNICAL FEATURES: 

The new Complex non-contact measurement system proposed by us is composed of: The ZLM 
700 interferometer (any type of interferometer can be used), Taylor Hobson autocollimator (any 
autocollimator can be used, preferably as high-performant as possible), Polygon with 12 faces (any 
type of polygon with at least 12 faces can be used) and the original INCDMTM Prototype, The 
Stereo telemetric positioning and rotary axis equipment. 

 
APPLICABILITY:  

Calibration of production equipment, both at installation and at periodic calibration and 
verification, to maintain product quality over time, contributing to increasing the competitiveness 
of the Romanian economy 

 
BENEFICIARY:  

All industrial entities using CMM equipment.  
 
 
FURTHER INFORMATION:  
E-mail: incdmtm@incdmtm.ro 
Infrastructure direct public link: www.incdmtm.ro 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STRATEGY & MARKETING 
DEPARTMENT  



 
 

 
 

The Strategy & Marketing  
Department 

performs 
the following activities:  

 

1. Elaboration of specific Strategies and Reports: 

a. Development Strategies 

b. Drafting the development strategy of the Institute 

c. Drafting the annual activity report of the Institute 

2. Promotional activities: 

a. Promotional activities oriented on increasing the visibility and notoriety of the institute, 
including the organization and logistical management of conferences, workshops, fairs and 
exhibitions 

b. Organizing the annual conference named the "International Conference on Reliable 
Systrems Engineering -IcorSE" 

3. Editing Publications via "CEFIN Publishing House" 

a. Editing and publishing "International Journal of Mechatronics and Applied Mechanics" 

b. Editing and publishing technical books 

c. Editing and publishing scientific bulletins 

4. Initiation and development of specific Partnerships and Projects 

a. Continuous development and optimal management of databases with potential partners 
in the country and abroad 

b. Support for engaging in competitions and subsequently implementing European 
projects 

c. Specialized translations 

https://www.incdmtm.ro/www.icorseng.eu
https://www.incdmtm.ro/www.icorseng.eu
https://incdmtm.ro/editura/index.php
https://www.incdmtm.ro/www.ijomam.com


 

Strategy & Marketing in INCDMTM 

 

INCDMTM's marketing strategy refers to the development of specific activities and the use of a range of 

dedicated tools to facilitate the fulfillment of the objectives formulated by the board of directors and the 

executive management in the strategic documents of the organization. 

The marketing strategy envisages the accommodation of the assumed objectives with the material, 

financial, and human resources that can be mobilized by the Institute, taking into account also the impact 

elements of the external environment that exert a major influence. These refer primarily to the 

technological challenges that emerge at a relatively fast pace at the international level in the fields of 

interest to the Institute. 

The main purpose of the marketing activities is to materialize in partnerships with various organizations, 

including private companies, with the view to facilitate the implementation of innovations and results of 

the work of INCDMTM research teams. Also, the increase of the Institute's notoriety in its areas of 

expertise - at both national and international level, through the participation of researchers in specialized 

conferences and the publication of specific papers - is another important objective of INCDMTM, and which 

is pursued especially through the Departmentn of «Strategy & Marketing ». 

INCDMTM's promotion policy is achieved by adapting and combining the use of the main tools used to 

promote the organizations's image - advertising, public relations, direct marketing, dedicated events, 

participation in fairs and exhibitions - in order to increase the Institute's audience and notoriety in its areas 

of niche expertise, as well as to facilitate the conclusion of representative partnerships: 

· Communication - through its own regularly updated website - via which site visitors can become familiar 

with the areas of expertise of INCDMTM, its main existing partnerships, as well as with the areas of interest 

for the Institute, its major current achievements and projects and even its specialized papers - published by 

researchers who belong to the organization - in the fields of interest of the Institute. 

· The organization of dedicated specialized events is an important vector in order to achieve long-term 

strategic objectives, representing a real pivot for the marketing activity of the Institute. Thus, INCDMTM 

organizes an annual technical-scientific conference - The International Conference on Reliable Systems 

Engineering - ICoRSE) , an event that, in addition to its well-defined scientific objectives, offers an essential 

opportunity to promote the Institute in existing partners, but above all it creates opportunities for the 

initiation of new partnerships. 

· Promotion of important specialized works of the Institute's own researchers through Cefin Publishing 

House , that issues publications with an important role in boosting the visibility of INCDMTM in the 

scientific niche areas where the focus of the research activity of the Institute lies. 

· The management of media appearances and press relations is carried out mainly through press releases 

aimed at either popularizing achievements within the Institute or organizing specialized conferences / 

seminars, from this perspective press conferences being a tool to is employed only in relation with major 

events; 

· The use of the newsletters to reach a target audience periodically (quarterly or half-yearly) as a tool via 

which the main informative novelty elements that promote the activities and major achievements of the 

institute are circulated; 

· The use of both electronic (brochures, catalogs) and physical promotional materials (roll-ups, banners). 



 

 
4th International Conference on Reliable Systems Engineering 
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The National Institute of Research and Development in 
Mechatronics and Measurement Technique organized, between 
5 and 6 September 2024, the third edition of "ICoRSE" 
International Conference - International Conference on Reliable 
Systems Engineering. 

The event facilitated the interaction and exchange of experience 
and good practices between experts in universities, research 
institutes and business representatives in 10 countries in Europe, 
North America and Asia.  

The Conference Proceedings was published by the prestigious 
"Springer" publishing house ƛƴ ǘƘŜ Ω[ŜŎǘǳǊŜ bƻǘŜǎΩ collection of 
ǘƘŜ ΩbŜǘǿƻǊƪǎ ŀƴŘ {ȅǎǘŜƳǎΩ book series and is indexed in 
"Scopus" international database. 

Scope 

The aim of the conference was to bring together actors in the 
public and private research and development scene in as many 
countries as possible, both from academia and industry, the 
fields of mechatronics, but also related ones, so that they would 
have the opportunity to assert themselves and promote the 
latest results of their work. Last but not least, by organizing this 
event, The National Institute of Research and Development in 
Mechatronics and Measurement Technique offered its own 
employees an opportunity for having a successful career and 
establishing contacts with researchers in other countries, in 
order to lay the foundations for outstanding collaborations. 
 

CONFERENCE ORGANIZERS: 

 
National Institute of Research and Development in Mechatronics and 

Measurement Technique, Bucharest ς Romania 
 

 
Relay Center of Technological Transfer and Consultancy 

Event organized 
UNDER THE AEGIS OF THE: 

 
MINISTRY OF RESEARCH, 

INNOVATION AND DIGITIZATION  
 

CO-ORGANIZERS: 

 
UƴƛǾŜǊǎƛǘȅ α/ƻƴŎƻǊŘƛŀέ aƻƴǘǊŜŀƭΣ 

Canada 
 

 
Institute for Water Educationς 
UNESCO ς IHE, Delft, Olanda 

 
 

 
Academy of Technical Sciences of 

Romania 

      
 

 

We welcome all interested persons to visit www.icorseng.eu for more information on the next 
edition of ICORSE, that will take place on 5 and 6 September 2024. 

 

 




















































































































