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INSTITUTE OVERVIEW

The National Institute of Researchand Development in Mechatronics and Measuement
Technique (INCDMTMN), headquarteredin Bucharest,Romania,is active in basic and applied
researchand development,focusedon mechatronicsand smart measurementtechniques with
more than 50 yearsof experiencein the field.

INCDMTM s a reliable partner for organizations from research, education and business
environment, asproven by successfupartnershipsin two directions: scienific cooperation and
technologicalservicesfor private companies

INCDMTMdeveloped its capabilities in accordance with National and European trends and
guidelines, as proven by advancedlaboratory infrastructure, the existenceof the technology
transfer centre and the existenceof the RegionalClusterfor Mechatronics.

Since November 202&e have createdthe Siupport Cerire for international RDI projects in the
field of Mechatroncs

The quality of researchwork is proven by a large number of national and international prizes
and distinctionsreceivedby our researchstaff everyyear.

Our staff is composedof more than 100 employees, with strong backgroundsin research,
engineeing, marketing, strategy, IPand technologytransfer.

Our skilled teams of engineers and researcherswork together to find new perspectivesand
innovative solutionsto problems arising from today's industry and socidy needs,that require
multidisciplinary approachesn the following competenceareas:

1. SmartMeasurementMechatronicsand manufacturing technologies

2. BiomedicalMechatronicsand Robotics

3. MechatronicMicro and Nanotechnologies

Ourresearc topicsare useful in a variety of industries:
' Mechanical and plant engineering
T Industial automation
1 Automotive
' Smart hone and snatrt city.

Besideswe haveateam of expertsin technologytransfer, IP,communicationand dissemindion
of RDIresults, and also professionalsactively involved in shaping national RDI strategy and
public policies.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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Strateqgy mission and vigin:

Vv

Our strategy is to enhance innovation and creativity driven lnyter and multidisciplinary
research in Mchatronics and Measurement Techniges. At the same time, ware constantly
increasing oufocus on thetransfer of knowledge, products, technolagg ard smat senices

to business environment, and especiallySMIEs.

As we implement our strategy, we focos excellet and innovative researt for developing
knowledgebased econom in Romania and integration in thepean Research Area.
INCDMTM assues he concept of innovative institute both regarding the training of human
resources in excellent and innawe reseach and egading the R&Dactivity itself, that
produces knowhow, innovations and products, and adwaed technologies related to
intelligentecoromic growth.

Aims & Obijectives

Vv

\Y

The main goal of our institute is excellence and innovative re$edro read this gal,
INCDMTM hasa longterm strategy for human resoursein accordance with the European
Chater for Researchers and théode & Condut for the Recruitment of Researchers, and a
sound IP, Technology Transfer and Innovation ManagemaidyP

To promote, sippot and devebp the creative potential of the yowg generation of
researchers
To encourage creativity, freedom and perpetuakeltactualization of all categories of
employees
Toincrease the international involvement of our instigjtto devebp as a onseqiencethe
international cooperation
To be atively involvement in digital transformatimprocessand shapingpublic policesin RD

field

NCDMTM contribute to speaifecosystem field of mechatronics by getting involved rasfécia
memberin the following organizatiors.
0 Romanian Chamber of Commeraed Industry, Bucharest

Strategic Innoative Cluster for Mechatronics SmharSpecializabn Domain -

u
i

[T el e

«MECHATREC»

DSYSNIf 9y3aIAYSSNAQ

Romanian Society of Mhatronics

' 3a20A10A2Y AY w2Yl YAl

ThePatronageCafederation of Romanian Industry
Association of the Ramanian Patronagein Precision Mechang; Optics and

Mechatronics Industry

INCDMTMhasbeenthe subject of an international evaluation procesand receved the highest
rank A+.
In 2021, following the inditutional evaluation process, INCDMTM was accredited for the next

five years.
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INCDMTM

«SMART MECHATR({QN
MEASUREMY S»R&D
DEPARTMENT
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THER&DDEPARTMENHOR
SMART MECHATRONIC MEASUREMENT

offers
Professional solutions anderices

The INCMTM proposal ¢ through the DEPARTMENTOF RESARCH AND
DE\H.OPMENT FOBMART MECHATRCC MEASREMENTomprises a wié
palette of computer-aided ntelligent complex measuring and integrated control
equipments.

The DEPARTMENOF RESARE AND DEVELOMENT FORSMARTMECHATRONIC
MEASUREMENToriented on producing and eveloping mechatronic measing
means and techniques is @pared to help clients efficiently with the view to
obtaining a quality production and to transform production ira intelligent
production proceses.

The DEPARTMENOF RESEARGAND DEVECPMENT FORMART MECHATRONIC
MEASUREMENIso dfers service; this faility includes:
1 Putting into operation;
Training;
Warranty;
Service;

1
1
1
1 Maintenance and product remedy contracts.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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DEVELOPIN@ND TESNG OPTIMIZATION OF A TECHNOLOGICALLY ADVANCED
SYSTEM FOR MANUFACTURING AND INSPECTIGNMEDIHM SIZE INNER
AND OUTER RING& ROLLER BEARBy MANUFACTURED ON CNC
MACHINETOOLS
Part 2- Nondestructive testing of rolling bearingsngs

Subsidiary contract2791/2018 of the project: Knowledye Tramsfer Patnershipsto Enhane
Business Competitiveness in the Field "Automotive Industry and Componentdthpnave Road
TrafficSafey ¢ KTAutoComp

Project cefinanced by the European Regional Development Fund througmggtitiveness
Operational Pogramme 2014¢ 2020

Cal identifier: POGCA1-A1.1.4E2015

SMIS Gde: 105552

Partner: SCCOMIS SRL

Generalities

Bearings are dtical momponents in almostall rotating machinesThere are many safety
critical applicatiors and major economic consequenceithe bearingcomponentsfail or do not
meet their quality requirementsBearing components manufacturesneed to ensure 100% of
manufadured parts sent to customers are defefree.

Today, modern nowlestructive testingtechndogies are performed at large bearng
companies (SKFSchaeffler, etc.)n different stages of the manufacturing proceds ensure
productsintegrity and eliability. Nondestructive Testing (NDT) techniques assess the conditions of
tested componentsvithout affecting their structurafunctionality.

The mos common types otlefectsthat can occur on the surface of bearing rings as a result of
the manufacturing proces ae: cracks cavities pores,grinding burn inclusions

. _Magneticfields
Receiver co | /Transmitter coil

Eddy Currents
Figure 1 Eddy Current Testgprinciple

Eddy current testings veryeffective at finding surface cracks and flawsdonductive metal
components.Foreddy current testig, a probe § movedcontadless over the tespart. Inside a
probe are two coils.One of thecoilis used as transmitter coil, which is suppliedthwan
alternating airrent. These alternatig curent generates an alternating magnetic field (primary
field), which induces eddy currents in thedt part These ddy currents generates also a magnetic

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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field (secondary field), which according to the laflenz counéract aging the temporal chang
of the primary field. A receiveroil measures the induced voltage of the resulting magndietd
[Michael Pfalle- Edd/ Current Instruments: advantagespplicatons, andcapabilities for defects
detection].

Defect sensitivity is proportional to the magnitudetbe field n surface probe. As a general
rule the fielddiameter should be equal to or less than tepected @fect length.

The defect sensitiwtalsodependson direction of the crackin relation to theeddy current
flow. When testing fo flaws such asrads, itis essatial that the eddt current flow be at a large
angle (preferably perpendicular) to the crackobtine maximum respons&.hus, aisconinuity is
least detectable when its longest dimension is parallel to the trajectory of the eddyntFfigure
2.a) andmost detectable when its longest dimension is perpendicular to the flow paths (Figure

O (&

a.Low sensitivity b. Maximum sensitivity
a. Discontinuities parallel to the direction efldy current flowy
b. Discontinuitiegperperdicular to the direction of eddy current flow

Figure 2. Influence ofcrack direction on eddy current testing stivity

Suitable electronics caanalyzethe receaving signals while the test parts is scanned to get
information about the surface conditienlf a defect pattern is well known, the test electronics
can be specifically set to these defined cracks ideorto only sort out parts with thee
defects.The pobes can be specially adapted and individually martufad for various
applications Companies like Ferster, ROHMANMI and others produce a wideaange offixed and
rotary eddy-current probes with high test sensitivity various types otonstrugion (e.g round,
pointed, flat, angled)with different trackwidths (0,5X5 mm)and different testfrequenciequpto
1 MHzor 10 MHz)for the targeted testig.

e

Figure 3Eddy current ®ndardprobes[Foerser]

Bearing ringsmanufacturingprovides goodconditions for eddy currentinspection(Juergen
Lauer¢ RohmannGMBH)

- Low manufacturing tolerargsin the nm range

- Very gad runout properties (concentrici}y

- Low roughnessvery goodsignal/noise rati®

- Simpe geometries (parts of revolutionbestconditionsfor automatian)

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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- Cleansurfaces

- Probes asilable in different types

- Non-contact testing wih distance ompensaton or contact testing with sliding shoes

- Very fast inspection.

Since the need fobearingringstestingis increasing, manudiesting methods ae no longer
costeffective Faster and more reliable solutionare needed Therefore, an atomated test
systemthat can testdifferent types and sizes of baag ringsis essential.

INCOMTM inpartnershp with SC COMIS SRade and testd a semi-automatic eddy current
crackdetection systen for checking the integrity othe bearing ring surface This inspction
system s easily integrated into production processes

Test system wverview
The developededdy current test systentonsists ofthe following components,as shown in
figure4:
1. Base table; 2Rotary table 3. Sandard part with artificih defects 4. Probe fixing and
positioning system5. Eddy current probé, AKg Foerster 2.5 mm track width Bows high
test speeds with high & sendivity; this sensor allows testing @it frequencies up to 1
MH2; 6. DEMicromotor with planetary gatheadfor rotary table; 7. Control block support;
8. StatografECM 8HFoerster) 9. DGMotor with planetary garhead foreddy current
probe moving; 10. Proximitysensors to limit themoving rangeof the eddy arrent probe;
11.Console witlcontrol buttons; 12. Eledronic control unit.

Rotation
speed

Probe speed
adjustment key

Figure 4Semi-automatic eddy currentbearing rirgs inspectiorsystean

The bearingd placedon rotary table with clamping jaws to ensure that the ring is centered
and runs smoothlyVia an am, the probes are gided along the rotathg kearing ring. Electronic
distance compensation is used for a more@ate test.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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In order tocover theentire surface othe part, the amount of feed per revolutior(Dx) may
not belargerthan thetrackwidth ofthe probe(BS). Foa fixed rotational speedh, the speed (v) of
the probe must be:

g Hn. { D

For a safe detectionfesurface defects such as cracks, flaav shouldbe hit by the probeat
least twice duriig the scanThe mininum crackengthL, for a safety dete@ble longitudinal flaw
mustbe:

[ %BSH )

Ll
|

<

Rate of feed v

Track width Bs, _

Rotation ~ .

Amount of feed per

revolution A x

speed n ‘ rrr
\} \ yrrsn: 1esi

Figure 5. Cylindrical surface scan scheme

Technical fatures:
1 High inspectiorspeed and throughput
T 100% inspection with easy automation
1 STATOGRAPECM 6.42%eatures
Test frequencydzd SNJta St SOGIF o6t S 6dzld 12 SAIKG FNBIJ
Frequency range 1 kHz to 3 MHz
Vecor evaluation
t KFaSnmasSt SOGADBS O02YLRYySyl SOlFftdz GA2Y
Clearance compensation
o PC interface to evaluation program eddyAssist running WMiZWINDOW

1 Standad probeD, AK 6121.017787.
o Track width 2,5 mm
o Test frequenciesipto 1 MHz
1 Standad probeD, AK 6.42D1-7787.

O O O O O

APPLICABILITBearing componerst manufacturing industry
BENEFIBRY: SCCOMISSRL

FURTHER INFORMATION:
PhD.eng. Danield GBOATA, INCDMTM Bucharestnail: cioboatadoina@yahoo.com
Eng.Vasile Airian SOARECCOMISSRIe-mail: adyse prod@yahoo.com

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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KNOWLEDGE TRAEER FOR THE DEVELOPMENT OF AN ELECTRIC POWER
STHEERING MOTR FOR HCTRIVEHICLEC MOSIRMEL

Subsidary contract 2794/2018 of the projectKnowledge Trarisr Partnerships to Enhance
Business Competitiveness in the Field "Autowetndustry and Componds' and Improve Road
Traffic Safetg KTAutoComp

Project cefinanced by te Europan Reginal Developmat Fund through Competitiveness
Operational Programm2014¢ 2020

Program Competitiveness Operational Programme 2@020

Callidentifier: POCA1-A1.14-E2015

MySMIS @de: 105552

Partner: Icpe SA

Generalities
The stering system B one ofthe most impetant and complex system installed on a vehicle.
Steeing system provides the directional change in the movement of an automolbils system
converts herotation of the steeringvheel into angular mvement ofthe front wheelsto control
the direction ofthe vehicle motion.
In recent developments, in autostive industry, the trend is that electrical power steering
(EPS) replaceke hydraulic power steeng (HPS) due their advantages:
Improvement ofthe fuel economy becau® the electric notor is drivenonly when the
steering wheel is turned);
eliminationof hydraulic fluid;
elimination of many components such as the pump, lspdeid, drive belt andoulley (for
this reason, electric steering systs tend to be smalér and lighter than hydraulic
systens);
better response at different speeds compared talfgulic steering system.
The main components of an EPS are:
- Torque sengr which measures the efirt being applied by the driver to the steering
wheel;
- Bectric Contrd Unit (ECU)which calculatesthe necessary assist torque, considering the
drivingsdituation;
- ElectricMotor which assists the steering force of the drivaarcading to the speed aih
steering condition of the car;
- Rotational agle sensor
- Vehick speel sensor
- Redution gear whib input the necessary power assist to the steering hagsm.
A block diagram showing all these components is shown in Figure 1.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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_ Wheels \

Seering Wheel

Reduction Hectric Motor
Gear

Torque Sensor
g 1 S{ Hectronic Control

Seering Angle | > Unit (EJ) F‘m\k‘

Sensor T

U o
Seering b— T Motor

Vehicle Soeed with shaft
Wheel Sensor Ainion Ball screw bore rotor

Cardan Coupling

Torque Sensor

( Ball Nut
N\

Figure 1Electric power steering blockdiagram Figure2. Cirematic £heme ofthe designeEPS

One of the main parts of the EPS is the electator, typically a BLDC motor, which replace the
hydraulic actuation mechasmto develop the requied steering torque.

In this project, the expemental modé of anelectric motor with permanent magnes (BLDC)
was designed and tested. This motor was dwesd) for an EPS with architecture presented in
figure 2.

Preliminary detemination of the motor parameters
The determination of the technical spécation of the BLEZ mota was peformed by
calculation(using the measurements made by Icpe SA on a 196 B&atke) and by simulation in
the MATLAB / Simulink environment.
The BLDC ator and its control systm were developed based on the functional equeis and
the transfer fundions.
The simiations were @rformed for a motor with the parameters presentedTiable 1.
Table 1 Parameters of the BLDC motor

Symbol |Description Value Unit

f Frequency of the tangular signal |15 kHz
R Stator phase windingesistance 30 mwW
L Winding inductance 123 nH
Ke Back EIF coefficient 3,59 Vpk/krpm
H Friction torque 0,1 Nm

J Motor inertia 0,00018 |kgn?
Np Number of pole pairs 3

U Supply D@oltage 12 \%

T Simulation time 0,2 or 0,4 |sec.
DT Simulation sample tim 1 ns

Theexperinental model ofthe BLEZmotor is presented in figure 3.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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Sloturi ale

infaH

statorului Stator
Rotor Magnet

permanent

a. Motor topology

c. Rotor d. Integrated motor

Figure 3 Experimental modeof BLDC motor

The BLD@otor is controlled using a three phases semiaactdr bridge. Thanotor requires a
rotor position senso for providing proper commutation sequence. Basedtbe rotor position,
the power devices are commutated sequentially evér.6The commutation sequees back
electromotive force and reference cumegenerdion arepresented infigure 4

60
A | Ea | | | degree | |
E | Ay ' [—— |
"'er
Eb
Ts
AN > Or
Ec —
T
|
| | -
Ss S4 Sy S3 S3 Ss S5
56 56 Sz 52 54 54 56

30° 90° 150°  210° 270° 330° 30°
Figure 4. fapezoidal back EMF of three phase BLDC motor dedergce current generation

According to simulation model realized in Mai] six groups of simulanswere performed for
various conditions.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
16




RESUOS OF RESEARDEVELOPMENT & INNOVAT{Q0R3

After running he simuétions currert Skter Gueealsile 16, JoR] ’
and bak EMF voltage aveforms, speec . ool
nd tor iagrams and Hall signalsr ° e S = i S i =
and torque diagrams and Hall signalsre P e e e e = =
recorded and analysed. N Back EMF voltages e_a, e_b and e_c |V|

The moto parameters were selecter -

accordingthe simulation results mserted =~/ ./ ./ /N
in figure S. : Hall_A, Hall_B and Hall_C
The BLDC motor was tested dme i e S e S g L o i
expeimental standpresente in figure 6. o S e O e S ) R T W
Y Yy e
Technicafeatures: i 0 tor speoc Lipe
{Motor type: BLDC; /
{'Control algorithm: sipulse control; = :
‘ﬂTorque: 4 Nm: e _ . Rotor angle [rad] : PE—
TRated speed: 500 rpm; ; 1o agee—
fIThe constructive solidn of the power Z f!f,_f,,/f :
steeringmedhanism: direct assistance; :—’ ~ Motortorque [Nm]|
{IStep of the ball sew: 10 nm; A S W 0

fBallscrewdisplacenent rarge: 150 mm.

002 [ 008 008 01 012 ot 018 (10 02

Figure 5. Diagram of simulation (MATLAB/SIMULINK

Senzor temperatura Relee "
NI 9226 NI 9482 Senzor curenti 3
NI 9247 ¢
Motor electric
- ACM2n0220-4/

1-3GW

S /
f
7 / -
/ T\ Traductor cuplu
@ Sistem achizitie / | = DR.2477 Sursa DC
| P53020
NI 9045 a == L
= \ \ \
N Actionare \ Y
motor electric s \ 3
\ un
\ \

A
- i MSV_4.0/500

LY

T\

Motor electric
MSV_4.0/500

Figure 6. Experimental stand for DC motor testing

APPLICABILITXutomotive industry
BENEFIBRY:SACPEA

FURTHER INFORMATION:
PhD.eng. Daiela CI@OATANCDMTMBucharest, email: cioboatadoina@yato.com
Phd.eng. Paul MINCIUNES@PHA, email: pau.minciunescu@icpe.ro
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RESEARCH ON THY BLOPMENTES NG ANBOPTIMIZATON ORAN
AUTOMATION MEASUKRENT AND SORTING CELL FOR AUTOMOTIVE PARTS
MANUFACTURED ON CNC MACHINE TOxit&CelMas

Subsidiary contract 2799/2@1 of the project: Knowledg Transfer Partnerships to Enhance
Business Comprivenessin the Field"Automotive Industry and Componentsand Improve Road
Traffic Safetg KTAutoComp

Project ccfinanced by the European Regional Development Fund through €dipness
Operational Psgramme 2014; 2020

Call identifierPOCGA1-A1.14-E2015

MIS ©de: 10552

Partner: SAP Automatic Design 3R

Generalities

Ly G2RIF&Qa O2ment)Sialityl of énufetyrébiphid® Yecomes an important
advantage. In thewutomotive industry, thequality of safety critical components directly deces
potential risks. Many of the autanotive parts are smalbr medium in size and have complex
geometry.Such parts ardifficult to be handled and inspecte@ycle timediversity andvolume of
production are important factors in the automotive industryfhe abiity to accompish predse
measurements for 100% imEection is very important for automotive induy, where the
knowledge of dimensions and surface quality is essentiglusmantee conformity of prts and to
control the production processes.

Most manufadurers underdand the value d automation in machied part manufacturing
process. A flexible aomatic inspection cell, being able to combine multiple processes into a
single setup can significaht reduce cycle times and improve quality witrssehandlig of the
workpiece.

The directions for the develoment the factory of the future in context ohé Industry 4.0
concept, includes the use of innovative solutions enablihg integration of manufaturing
processes and quality inspection in maahutructures ofprodudion lines.

Oneof the directions of he development of advanced inspection systeroasists in the use
of hybrid measuring stations using both, noantact gtical measurement methodand contact
methods.

Currently, advanced optoeteonic devices br for dimensianal andgeometric measuremersgt
are available on the market. In this projege are developing a flexible inspection cell for small
and medium partgnanufactured with CNC madtre tools, which includes an optical measurement
system, acontact measuement system, amanipulator to perfom all the movements of the
machined parts ingle the cell, feesing and out feed module and a central controller.

Systemoverview

The architectureof designed inspection cell for automatic megi@rametric quality inspection
of parts manufactured with CNG@nachine tools is shown in figure 1. This ieaible inspection
system, easy to set up for the production requirementeecompact design allosvfor in-process
placement on the shop floor. Thessembledlexible cel is buit around amanipulator robottype
UR10 (collaborative robot). It ensuresethandling of the parts inside the cell, taking over the
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parts from the feding system, positioninghe parts in the measuring stations, positioninige
measued parts on he out station for compliant or noacompliant parts.

Outsystem

tect measurement systa for inner

Feeding diameterg
system Manipulator robo
(UR10)
Accessdoor
Optic measuring syste (IM 7020 Cell fame

Hgure 1 Inspection cell architecture

This inspection cell includes twgpesof measurement equipent:
- anoptical measuring system based iomage dmensionmeasurenent (figure 2)
- acontact measurement systerfor inner surfaces (figure 3)
Feeding and ousystems consist in motorized conveyors, easily adaptable to the contiigura
of the production lire.
The optical measurement system (I&i7020- Keyence) hadollowing features:
A Automatic recognition of pariposition and orientation
AFast measurement (mtiple parts simultaneously in seconds)
A Versatile programming for tproces andfinal inspections
A Accurae and repeatable measurements
A Ability to recad resuls and ceateinspectia repotts.

Figure 2. Optical Fgure 3 Inner diameter Figure 4UR10 manipulator
measurement system (Ig measurement system robot with 2F140adaptive
7020- Keyence) gripper
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Technical features:
{Optoelectronic measurement system:
0 Max. measurement rangemage-based measurement: x axes: 200 mm; Y ax@8: 2
mm; Zaxes: & R50
0 Measurenent sysemresolution:n S H >Y
o WSLISIHGFroAtAGE O06AlK2dzikgAGK YSFadaNARy3 Gl
{Contact inner diameter measurement system fgat
0 Measurement range: 10 to 50 mm diameters
0 Repeatability: 0,005 mm
TUR10 cobot features:
o Payload 10 kg
0 Reach: 300 mm
o Joint manges: +/ 360°
0 Repeatability: +/0.1 mm
N Gripper features:
0 Stroke: 140 mm
o Grip Forcel0to 125 N
o Formit Grip Payload: 2,5K
o Fiiction Grip Payload: 2,5 Kg
o Closing speed30 to 250 mm/s

APPLICABILITManufacturingindustry.
BENEFICIARGCOP Automaic Design SRL

FURTHER INFORMATION:
PhD.eng. Daniela CIOBOATA, INCDMTM Bucharesdjl: eioboatadoina@yahoo.com
EngL2y t(¢w! {/ ! {/ Atmalpatia3cd®@ijal® 5SaAr3dy {w[ZI S
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EQUIPMENT FOR MICROPROCESSING OF METALLIC, CERAMIC AND PLASTIC
MATERIALS WITHBRE LASER

Project. Knowledge Transfer Partrsbips to Enhance Biness Competitiveness in the Field
"Automotive Industry and Components" and Improve Road Traffic SaletAutoComp

Project cefunded by the European Regional Development Fund throGgimpetitiveness
Opeational Programme014¢ 2020

MySMIS @de: 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 Teclotoges- IMPLA

Partner. SC Apel lsar SRL

GENERALES

Ultrafast lasers have become essential tools for advanced mechining and materials
processing.Today, modern industries are demanding a large list of requirements regarding lasers
processingsysems. easy to focus laser beam inlarge area, greastability, ultrafastand high
precission processing, compacform and and adapted to work in rough manufacturing
environments etc

The main challenges of this project condistdevelopment of a flexile equipment able to:
delivery lagr pulses to the wdkpiece 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 proceggtting reference combinations ofapameters
for variaus applications.

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

CO2 laser are gas lasers that are based on eonadoxide gas mixture, which isistulated
electricaly. With a wavelength of 16 mm, they are mainly suited for working on nometallic
materials organic materialsand on most plasticgbecausemetals have high reflectivity at this
wavelength).

Crystd lasers (Nd:YAAQNd:YVO) are solistate lasersTheyhave the same wavelength as fiber
lasers (1.064m) and aresuitablefor marking metals and plasticenlike fiber lasers, these laser
types include the relatively expensive pump diodes, which are weaarts. The crystal itself also
hasa shorter sende life than a fiber laser.

The fiber laserthe ideal successor of the Nd:YAG laser for most of his applicapimtiices an
extremely small focal diameteAs a result their intensity is up to 100htes higher than that of
COZ2aserswith the same emittd average powerFiber lasers are optimally suited for metal
marking, metal engraving and higlontrast plastic markings

Advantages of Fiber Laser Technology
The main advantages of fiber laser uu#:
- compact solid state design cbguration;
- high absorption of thefiber wavelength and high power density created by the focused
beam combine to achievieigh processing speed

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
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- highpower (ease of cooling

- highstability;

- highreliability,

- lowermaintenance costs;

- low noise

- immuneto environmeral 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 materialsfimits laser.

<:I . Switchin g pow er
- E> Fiber laser Supply
E +24VDC
f Switching power
supply
T <::I Galvanometer +15 VDC
I Cp|  scanner i
M | Switch ing power
E supply
P.C g c <:|| Motorized 15 VDC
E> o laser beam Switching power
# E> expand er sup ply
s +15 VDC
o —
i <:| Laser b eam Switching power
E> shutter supp ly
= +15 VDC
A
B &l 2paser Swit ching p ower
|:> pro filometer sup ply
+12 VDC

Hgure 1. Block diagm

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 diffent
characteristics, in a setéive manner, by
using a controlled laser source fi
removing and modifying the material

- Laser type: fiber laser, wavelength 10
nm

- Laser power: 100 W

- Laser power stability¢ £3%

- Laser bem parameters controlling (power
propagation direction, spot diamier, etc.)

- Laser autofocus

- Working surface: 200x300 mm

- Capability to move the
processing/scanning head on compl
trajectories

- High processinf speed.

- 2D laser profilometer with blue light &0
nm wavelength)

- Measurement range: Figure 2. Laser microprocessing and
X &is: 62 mm scanning system 3D model

1Z axis: 96nm (£ 48 mm)

APPLICABILITYmarking, engraving, drilling, cleaningqn automotive industry and other
manufacturing industes.

BENEFICIAR®CApel Lasr R
FURTHER INFORMATION

PhDeng. Daniela CIOBOATA, INCDMTM Bucharesgilecioboatadoina@yahoo.com
PhD. Student Mihai SELAGEA, SC APEL LASER&RDilei.selagea@apellaser.ro
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DEVELOPMENT OF INTEGRATED FLEXIBLE CELL, WITH A HIGH DEGREE OF
ADAPTABILITY, BASED ON CHBHHEEHATRONIC PRINCIPLES, FOR TRANSPORT,
HANDLING, INSPECTION AND CONTROL OF MAGARIEWITH HIGH RISK
POTENTIAL INHE AUOMOTIVE INDUSTRY, IN THE EXNDF INDUSTRY 4.0

Contract 17N/2019, Project PN 19 24 01 03
Project financed by the NUCLEU 22022 Program

Generalities

The demands regarding the quality of machined parts witegsive role in the automotive
sdety are constantly increasing. Cuntty, quality control in an industrial context is
predominantly realized as an epoftline inspection system that checks certain specifications
of the productsOn the other hand, it is well knowthat checking the quality of produstin 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 aatmmode on the
manufacturing flowcontributes to:

- Increasing producquality

- Reducing manufacturing costs by controlling manufacturing processes.

Automatic inspection performs several tasks of which the most important is to remove
rejected parts outof the system. In many cases, it @lprovides 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 associate with the concept of sustainable mafacturing concept, which focuseso
creating industrial value through automation, intelligent technologies and processes that include
cyberphysical systems (CPS), the Internet of Things (loT), the Industrial Ineériehgs (110T),
cloud computing, ognitive computing and artificial telligence.

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

This project aims to develop higierformance and flexible solutions in order to achieve a
flexible cell for inspection automotive mechanical parts. T™esighed handling, feeding and
trangport systems can be adapted to beaasto 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 joit pivot inspection on the manufacting flow.

Product overview:

The achitecture 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 igpresented in figure 1.
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1. Patsfeeding and evacuating systems
2. XZ cartesian Gantry robot
Supporting structure of the linee
handling system (Gantry)
4. Inspection cell frame
5. Pivot thread integrity control station
6
7

w

. Noncompliant part soting station
. Pivot length ad torx depth measuring
station
8. Six a&s articulated robot
9. Defectoscopic control system

Technical features: ,

flInspected parameters: "
o Pivotthread integrity

o Pivot lengthandtorx depth (figure 2) \,‘

o Pivot surfaceéntegrity |LBzsl |t
fGantry robot range: X: 650 mm; Z: 100 mm e é ~
f'Communication protocol?ROFINET, PROFIBU¢ ol W
fCentral unit: SIEMENS CPU-218N W o

iJ_\ ﬁ@%’h
A Miox1.25 69

rulat

Figure 2. Measured parameters

APPLICABILYTAutomotive industry
POTENTIALEBIEFAARY: Manufacturers ofautomotivecomponents
FURTHER INFORMATION:

PhD.eng. Daniela CIOBOATA, INCDMTM Bucharesdjl: eioboatadoina@yahoo.com
Phd.eng5 Ny dziNCIU gnhail: danutstanciu@yahoo.com
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INNOVATIVEMARTMULTIAPPLICATNIOBOICPLATFORMITHIIOT
TELEONTROEORSMART FACTORIHSOMINDUSTR¥.0
T PROTOTYRE

Touch ¢ screenPanel
Smart colorsensor

Ultra- precise probe

A W N

Very high precision
hexapodalparallelrobot
URb5ecollaborative robot
Smart camera

Axis of rotation

0o N o o

IPCDisplaywith touch-
screen
9 Multiconfigurable stand

10 Lasersecurity sensor

PRESENTAMNGDF THE TEST PROCEDURE:

w Colaborative robotic platform intgrates two robotic systems (4) and (5) ensurihf
degrees of mobilityand allows the positioning with high precision of the final effector, respectively
an ultraprecise probe transducer (3). Thamientation of the probe throughout the general
workspace $ achieved with the positioning accuracy of thmeiversal robot UR5e J&ombined
with the veryhighresolutionpositioning (0.2 um on the X,ax%is, 0.081m on the Z axis) achieved
by the hexapodal robotic subsystem (4).eTkinematic combination is amnovative novelty
(patent application no. A/0061of 28.09.2020)

w Intelligent multiapplicative platform type "Cobot" is configurable and allows remote
control of cyber mixmechatronic collaborative robotic systems by bidiienal data transmission
and mplementation of remote control, telemonitoringand teleservice functins through
cyberspace in the Remote Control and Teleservice Center using specialized programming and
visualization software.

w The intelligent measuring tontrol stand is a rigid tablen which several functional
subassemblies areogitioned on two leveldy clamping. At the lower level is the robot controller
and the electrical and electronic circuit cabinet. At the upper level is the Universal Robibte(5),
hexapodal robotic subsyste (4) and the ultraprecise probe transducer Y3as 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 / countingo Aere is fixed the measugn
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piece or subjected to an intelligent controfqress. The upper levelso delimits the effective
working area of the collaborative robotic platform.

w IP camera (6) allows remote viewing of the workspace with HD imagetyqualiows
automatic realizatn of intelligent video inspection functions andage capture.

w A digplay (removable) (1) provided withtauch-screen with which it is possible to program
and store the system variables of the collaborative robot (5).

w Duing automatic oremote-control work, various information on the status ofdlentire
system, meastement results, etc. can be displayed on theIPi€play with touckscreen (8).

w The measured controlledpartisFA ESR 2y GKS NAIJWRe il 2F SGRS |
with parts \ work objects is done, depending on the applioa, automatically vth the robotic
systemor manually, by the human operator.

w The connection of the cobotic system with the higher level of command and
communication (cybersgce) is made through the controllend localPC

TECHNICAL FEATURES:
The mked-mechatonic cobotic gstem with serial structure- parallel of ultraprecise
measurement and dimensional control in the laboratory and the digitized industry 4.0, allows
obtaining the following characteristics:

fine, ultra-precise repeatability of thénal effectorrn 2 p > YT

fine repeatability X,Y hexapodal robotic subsystem: n dmp >Y

fine repeatability Z, hexapodal robotic subsystgm: n ®nc >Y

FAYS NBLISI § Ixapddél foboBsubsys®Emg | H ; KNS R

FAYS NBLISIFGEOAT A Gubsystethy GBI L2 RIf NROo2GAO

repeatability of the global positioning URE203mmt

effective global workspace radius: 400mm;

working space hexayulal robotic subsysternk.Y: £17 mm

working space hexapodal robotic subsyst&mt 6,5 mm

working space hexapodal robotsubsysgm‘ - *%; +10 ¢

working space hexapodal robotic subsyster2Y ;F HM C

power consumption: 150W;

Collaboratie functions:17 advanced safety functions approved by TV RiDand tested

according to standar&N ISO 13849: 2008d®L

=4 =28 -0_49_-5_45_9_-95_°_-2_-2._-2-

APPLICABILITY:
The coboticplatform can be used by public and private intelligent production companies in the
field of hightechResearch Laboratorgan Institutes and Universities.

BENEFICIAR
w Lyy2@0IGA0S {a9a Ay GKS FASEtR 2F YAONR | YR
w Ly & G/Acénta$ & sestdrch, development, innovation in the Cyber Miechatronic
fields;

FURTHER INFORMATI@NiIng. Anghel Constantin
Email: ancel.constantim@incdmtm.rg Tel. 021.252.30.688 Fax. 021.252.34.37
Infrastructure direct public linkwww.incdmtm.ro
This work was carried out through the NUCLEU Progwéth,the support of MCID (Mistry of
Research, Innovation and Digitization), project numB& 192402017N/20219
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IMPROVEMENINTELLIGENT UNIT FOR TIGHTNESS CONTROL IN VACUUM FOR
POWER TRANSFER WWDRADAPTATIONOR NEWIVERSITYHR12

For thatimprovement the mechanical dnges 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 perator, as well as in automatic working mode (with robot)
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CONTROL EQUIPMENT FOR CLHDGSING & DIFFERENTIAL GEAR BOX
TYOHR12 VDV TL8 BRUT

Theequipmentverifies the paitioning of the bores againsertain landmarks and consists of:

- base plate with bolts and housing positioning pads for measurement;

- supports and plate with bushings for positioning tbalibrated controlsticks for checking the
holes in the casing;

- clamps for fixing the piece faneasurement;

-rulers and INT buffer gauges for control.
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DESIGN ANBXECUTIONF ASSEMBLY FOR PRESSING AND CONTROL DEVICES
FOR INJECTOR PROTECGYRINDEROVERIR12 VDV GPL
=RENAULT TECHNOLOGIE ROUMANTRUTECHINCAL CENFER

Buterola : :

Thedevice consists of:
Senzor . .
forta - furniture base plate with

centering pins and positioning

Dorn presare bolts of the cylinder head for

Dorn P
detasabil pressing,

- pressing mandrels and injector
protector support;

- linear indexing system for-
pressing;

- rulers and buffer guge TNT for

Bl C;;:S:;:reentrare
indexare P control

i
M

[

A — |

‘ e I
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EXPERTISE POST ENGINES H4D 470 (HR10DET) & H4D 480 (HR10BENGPL) V
CIRCUIT SEALING CONTROL
=RENAULT TECHNOLOGIBNRANIE- TITU TECHNICAL CENTER=

FORTEST [ | PIESA

The expertise station of two types of Dacia ameg
(H4D 470 HR10DET) & H4D 48BIR10DET GPL) is
used for testing/experimentation within the
Renault Titu Test Center and the Dacia Groupe
Renault SA Automotive SC Expertise Laboratory.

The tightness contids done under pressure on fully assemblediees.

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 tHeavid circuit is checked.

Coupling to copressed air is done with the help of quickupters.

Plugging/unplugging is performed manually.

TECHNICAL SPECIFICATIONS:

w St SOGNROAGE &dzlX &Y HWun += !/ kpn 1T

w adzZlL) & LINB&aadzaNBY YAYyd ¢ oO6FNAT

w ¢Sad LINBaadz2NBY pn Yol NE «k mmbars B@ Imbidis tokidergity Y 0 |
the leakage vales at the level of the and collar and other engine components;

w [SF1Fr3S G4SadGdy Chwe¢9o{¢ yton OSft AGK OIFfA0N
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=BDL CONTROL DEVICES YRIRIFICATION GAUGEXR
OIL PUMREOVER AND OIL PUMP BGDY

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

I L

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, X2th3c@ntering peg of the
bore Y and the peg of thebtong Z.

Checking the position of the holes is done by pressing, the part having to enter all the measuring
pegs on the base plate.
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2-DEVICE FOR VERIFYING THE POSITION OF BORES ANB\BAARENS FOR
THE OIL PUMP BODY

The device consists of a leaglate 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 pleed on the pegs corresponding to the surfaces X1, X2, X3, ietiteriong 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 wred with the help of the centering rods will be
used.

Through tke 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 deviatiowill be checked with the help of a gauge that will use the lmdigke device as
a reference.

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
33




RESUOS OF RESEARDEVELOPMENT & INNOVAT{Q0R3

MULTIPARAMBER CONTROL DEVICES $§TEERING KNUCKLE PIBEOg
OP.150

=INTEROPERATIONAONTROE

APPLICABILITY:

The product is used for elsking the tightness of the component parts fBower Tranker Unit HID
TL8DPS.

BENEKIARY:
S.C. RENAULT MECANIQUE ROUMANIE S.A.

FURTHER INFORMAN:Email: laborator tm1@yahoo.com
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INTELLIGENT UNIT FOR TIGHTNESS CONTROL FOR BASEIPVBIE
CYLINDR BLOCK (SEMEL¢.EYPES: H4 & HR10

Product overview:

The unit testing the tghtness for two types of Baseplates Assambly Cylinder Block (Semelle), H4
and HR10.

The unitis equped with a turntable which allows checking a pieskilevuploding/downloading
another piece.

The loading / unloading of the pieces from the medisg staton is done with a Robot that
supplies the turntable; thus it is possible to verify a piecethet sane time as the loading
unloading of another piece.

The work cycleis auomatic.

All moving pas are driven by pneumatic cylinders assisted lyxpnity sersors.

The piece is sealed on all sides with clamps and plugs.

The installation is equipped vhittwo rows of protective barriers.

TECHNICAL FEATURES:
1 Sumly/ work pressure min. 6 bar/5 bar min
1 Control pressure: 1 bar for both circuits (air ait);
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1 Typeof measurement: the pressure difference;
1 The measuring mode: in émin and Pa;
1 Cycle time: 48/piece;
1 Electricity: 220 V c.a.; 50 Hz.
9 Accepted air loss:
A 25 cm? /min for low pressure circuit;
A 3,6 cn¥/min for high pressure circuit
I PLC: Siemens
9 Operatingpanel: OP77
9 Operating system: Win CC for OP77
1 Type control: 100% (piece by piece)
fa | NJ A yfad goodiéce

APPLICABILITYhe product is used for ebking the tightness of the base platefahe assembly
cylinder block on the manufacturingnés for tke types HR10 and H4Bt8for DaciaRenault
engines.

BENEFICIARS:C Automobile &ia Goupe Renault S.A.

FURTHER INFORMATI®&Mhail: laborator tm1@yahoo.com
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APPLICATIONS OF CRYOGE AND ULTRASOUNDS IN MEDICAL RECOVERY

Contract 17N/2019, Project PN 19 24 05 01
t N2E2SO0 TdzyRSR @zyiR8R WHRANDY HAMD

Cryogenic and Ultrasound Equment/ SMCRM

PRESENTATION OF THE TEST PROCEDURE:

The generhobjective of the pract is the realization of mechatronic systems, based on low
temperatures and ultrasound, used in medical recovery in the field of orthopedics, traumatology
and rheumatolgy/SMCHR.

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

The simultaneousise of cold and ultramund 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 vasodiition, and the reduction of deep blood circulation, at the rnoleslevel. 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, synovisdinitis, bursitis), muscle
hematomas, periarticular calcifitans, hip or shouldeconditions, Sinding syndromed.arsen-
Johanson and Osgoedchlatter, of traumas and muscle injuries, etc.

The decrease in temperature in the deep tissue increasesdiénsiy of the tissue, thus
potentiating the mechanical effédnduced by 13 MHz ulrasound. The simultaneous use of
cryogenics and ultrasound allows the treatment of patients with pathologies in acute phases, with
trauma and inflammatory conditions, spdingup the recovery time.

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

Simultaneously with the cold therapy down b0 C, an ultrasonic wave of 1IMHz ammk at
3MHz is performed. The iich touchscreen work interte will allow monitorig the delivery
parameters of both therapies and managing the treatment throughout its duration.
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Regarding "Equipment for Cryogenics and Ultrasounds”, the SMCRM strhesigdpted
an original solution that assumes: the SMCRM suppobassembly (1) whichill include all the
equipment necessary to perform the function (see figure 1) for which it is designed, namely:
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Figure 1: The original structure of the SMCGRM
(Cryogenic and Ultrasound Equipment)

The refrigerating unit (7) is composed of a compressor, Vaporard condenser, which
cools the fluid in the room and in ¢hhose in the10°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 temperatwg fromthe vaporizer which will be measured and adjusted wtib t
help of the temperatire 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 ancbntrol IT module (4) in the rangelQ...+10) 0C

The SMCRM sicture is based on a Ibiof basic documentation code: CEFIN -380BDB
with the name "Cryogenic and Ultrasound Equipment".

The SMCRM body is mobile, has 4 rollers and has cooling and olo@smeation systems
inside. It is equipped with the flexibleose and has the commdrand adjustment screen on top
(see figurel).

The model, as a result of the project, is equipped with a handpiece (flexible hose) that can
be cooled down to a temperate of -10 degrees. The cooled agent (gel) reaches the patient
through this hose that ests 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
Overal dimensions:
T height approx. 1000 mm
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T width approx. 50Gmm
T 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 fomeasynen.
The main technical characteristics of SMCRM aggaliowing:
T Working envionment: air;
T Adjustable working temperature:%0...0)°C;
T Working frequency: 1MHz; 3MHz;-6%
Maximum ultrasonic output power: 3 watt/cm?
Operating frequency: 1 MHz 3%
Time counter: (520 min);
Supply voltage: 220 Vdc;

APRICABILITY:

The use of SCRM 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 treatrhent o
people who have suffered a recent trauma or in the presenof an acute or subacute
inflammatory condition.

Socieeconomic and environmental effects:

T significant increase in the probability of therapeutic success;

T acceleration of the patient's healing dmecovey process;

T preparing the introduction and developmeof computerized systems;

1 alignment with international standards;

T increasing the level of training of the institute's specialists;

T increasing the competitiveness of economic agents, where tls¢esy wil be able to be

transferred, with a mechatronic pridé by approx. (25 + 30) %;

T increasing the level of staff training;

T creation of new jobs;

T increasing the qualification of the staff;

T stimulating the employment and training of young researchersam interdisciplinary

project;

- increasing social inclusiatue to collaboration betwen employees.

BENEFICIARY:
Potential producers / service providers:
T economic agents with a profile in the field of the project;
T manufacturers of mechatronic devicesdhasso@ated components: SME companies,
service providers imedical recovery.
Potentid users:
T Interesting parts: recovery clinics, hospitals, health centers.
1 People: athletes, people with orthopedic trauma;
T Investors: municipalities, local, regional amationalauthorities;
T Other organizations: NGOs, politicaaisionrmakers and local adinistrations / regional /
national service companies.

FURTHER INFORMATI@&Mhail: valibajenaru@yahoo.congdianammura@gmail.com

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
39



mailto:valibajenaru@yahoo.com
mailto:dianammura@gmail.com

RESUOS OF RESEARDEVELOPMENT & INNOVAT{Q0R3

SPEIALIZED EQUIPENT FOR CALIBRON INLINE APPLIANCES FOR TESTING
PHYSICAL PARAMETERS OF WATHRTQUA

OVERVIEW:

In recent yeas the development of IT and canunications technologies have a more
signifiant contribution in the water processing managent and the techrologies for wéer
quality control are undergoing continuous improvements. These rieldgies not only must
comply with strict rules, safety measas and quality standards, social and envimoental
challenges but also face serious probkedhobsolete infrastructure, néwork leaks and the quality
of drinking water. On the other hand, sugmg clean drinking water angrotecting the health of
the population of the adverse effects of any contamated water intended for human
consumption arefundamental requrements of tle European Directive 98/83/EC, transponded
into Romanian legislatiorav No. 458/2002 (amended anampleted by law No. 311/2004 and
the Governmental Ordinance No. 11/2011).

Asa result, there is a market demand for drinkimgter managementsolutions conglering
that current technologies are far from satisfying the legajuirements in terms of moniting,
remote transmission and da processing for water quality. To know theter quality monitoring
solution currently ued is manual remowal of samplesin certain specific points (especially the
plug), transport to labatory,measurements and issuilgreport.

TECHNICAL FB/RES

The main technical characteristics oktlpecialized equipment for dime calibrationof the
apparatuse for determinng the physical parameters of the water quality are the following:

1 Work environment: fluid (water);

1 Pressure: minimum 0,7 bar amsaxmum 6 bar

INCDMM Bucharest Phane: +4021.252.8.68; Fax+4021.252.34.37; anail: incdmim@incdmtm.ro
40




RESUOS OF RESEARDEVELOPMENT & INNOVAT{Q0R3

Working pressure: max. 3 bar

Flow rate: fin = 0.1887 mc /s;dax= 0.55 mc /SFwork = 0.25 mds
Temperature 25 £ 5 °C

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

Pump: 0.016 mcg/- 0.09 mc /s

WaterTank: 80 |

= =4 -8 8 -4 -

APPLICABILITYComputerizatbn for the dayto-day management of the infragtcture is
extensively used in the field of wat Asa market requirement forthe field of water, given its
dimension, the introduction of the autoation and computerization, wean state this seems to be
a must. Thus, the use of sensors, systems of region, and transmission of data remotely,
energetic autonomy ae topics forcompanies manufacturing and distribution of water.

TECHNOLOGY TRANSFE

The main contribution to e promotion of the technologal progress in this project is
focused on tha@nnovative solutions suggested to the curremneerns of computeization of the
water quality measurement process.

BENEFICIARRTivat companies, R D institutes, technical uwersities.

FURTHER INFORMANRION f Sy U A Yy I; EmaiN @akbgjén&ii@yahoo.com
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INCDMTM

«BIOMEDICAL ANROBOTIC
MECHATRONICE&RED
DEPARTMENT
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TheDEPARTMENJF RESEARCH AND DEVELAPMBER
BIOGMEDICAL MECHADRICS AND ROBOTICS

offers

Professional stutions and services:

Researches osncientific ard laboratory devices;
Researches on bioadicd mechatronics;

Researches on robotized témologies and devices used in
medical processes.

an W
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BIOMECHATRONICSBORATORBIOLAB

BIOLAB Objectives

I. Generl objective

BIOLAB has, as a general objective, ehcontribution to increase the economic
competitiveness in the medium and long term, by improving the quality and efficiency of research
and development activiéis in national institutes, which will prale efficient service for public
health units, by egipping wth the most modern equipments, tools, rehabilitation software, and
by creating new modern research laboratories.

BIOLABwill support the integration b research- development- innovation in ICDMTM
Bucharest, irthe field of biomechatronics, imnovative economic activity, based on knowledge,
emergence in the Bucharefifov Development Region, as well as in the European Research Area
(ERA).

Il. Specificobjectives
BIOLABhas the following spefic objectives:

1 increasing the researcly developmen - innovaion capacity of INCDMTM Bucharest by
developing the R&D infrastructure and attracting young and highly qualified specialists;

1 strengthening the offeof knowledge and research services in thedital field carrid out
by the beneficiary researdnhstitute;

1 stimulating the technological transfer based on the cooperation between the R&D institute

and enterprises;

stimulating the demand for innovation oheerprises;

supporting the formation and deslopment of compaies based on high technologies.

= =4

lll. Research aeas

i. Research, design, prototyping of biomechatronic rehabilitation systems for:
o Kinematics and dynamics of the human body;

Computational and experimeal biomechanics;

Geometric modeling of anamicalstructures;

Motion analysis;

Development of medical devices for anatomical reconstruction and physical

rehabilitation;

Study of pathological and ngmathological human movement;

Assisting people with disdities who have special needs in dailg l#ctivties;

Supporting mobility;

Supporting socialehabilitation (cognitive robots);

Assisting therapists in performing repetitive exercises with their patients (therapeutic

exercise robots).

ii. Verification of bbmechatronic rehabilitation systems procurdrom mport or domestic
production for marketing.

iii. Participation in interlaboratory comparisons at European level of medical devices and
equipment.

O O OO

O O O 0O
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The main projects carried out in 2@2
f Nucleus Program,PN182p nuH y2® 02y i NJ Ofionand &ssistanca of m ¢
people with locomotordeficiencies with the help of intelligibl@telligent biomechatronic
a2a0SYaés .SYSTAOWIMP®2;Lb/ 5a¢az tSNA2R

BIOLAB presentation

BIOLABIs located in the bilding of the National Researdbevelopmen Institute for
Mechatronics and Measuremeiiiechnique (INCDMTM), 4th floor.

Both for prtnerships with private and public business environments, as well as for
involvement in researcldevelopment and innovationprojects, we can be contacted at:
laborator_biomecatronica@yahoo.com.

BIOLABworks clsely withRapid Prototypingnd Microsystemsof invesigation, biosensors
and materialslaboratories offering complete RDI services for the realization and testing of
medical implants, testing of static / dynamiest parts and diagnosis and medical reegy for
locomotor diseases.

BIOLABNcludes:
1. Sdtware for reconstructing anatomical elements from medical images MIMICS

The main technical characteristics ¢

the program:

fallows the segmentation of medic:
images in order to reconstruct
anatomical surfaces;

i performance of analysis an
measuremens for understanding the
anatomy and pathology and checkir
the compatibility of the medica
device;

fsimulation of surgical peedures;

fhas the desigimodeling mode;

fprepares the models designedorf
finite element analysis;

{ifacilitates  reversible  anatomit:

engineering.
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2.

Interactive graphic design software and advancédite element analysis

The main technical charaeristics of the program:

)l
)l

parametric threedimensional modeling gfarts;
parametric threedimensional modeling of
assemblies;

automatic genemtion of execution drawings for
parts and assembilies;

project management;

analysis and simulation with finite etesnt for
static calculus;

analysis of thempact on the environmentor
parts;

design analysis in terms of costs and the
reporting;

andysisand simulation capabilities;

static, dynamic, nonlinear calculation, vibration,
buckling, thermal, fatigue, resance shock, optimization and cyclic loagjnpressure
vessels etc.

Equipment for testing, at complex loads, of biomechatronic st uinder onditions similar
to those in vivo

A. MTS- BIONIX attrition test system
The wear test system of prosthetic imptamnd components consists of:

T

=a

multiaxial esting machindiaving the following components:

o aloading stand;

o a hydraulic drive system

o a ommandand control system;

o a computer system (PC).

dedicated programs (software) for testing machine control, data &itipn and
processing;

positioning and teng d dzo A @ a4 SY 2 F ( K Sfool fdrcekteinal Sower &
fAY0 LINPAGKS&aAAET

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

sub-stent wear simulation subsystem;

system of thermostating and recirculati@lutions for in vivo condition simulatics.
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The main technical characteristics of the system:

static and dynamic axibrsional loading for loads of up to £ 15 kN and + 100 Nm;
form of load curves: sinusoidal, rectangular, triangular, ramjh wnaintenance at the
preselected value, ith frequencies up to 100 Hz;

automatic movement of the work head,;

servchydraulic drive syem;

software for the testing machine control,

software for data acquisition and processing;

functional software for teshg;

basin with recirculation system and &k#ng sdution for in vivo condition simulations.
Services offered:

anklefoot subassemblyesting according to standar&R EN ISO 22675

hort endoprosthesis wear test accordingl®0O 142428tandard,;

testing ofknee endoprostheses according 80 14243,

wear tests, according to standardized or beneficiary methods.

= =
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B. INSTRON 8872 universal tejuipment
The equipment has as accessories:
A fatigue test system of the tibial component of knee prostheses;
A basin with recirculation system and heating solutiofor in vivo condition
simulation.

The main technical characteristics of the equipment:
floadingforce: from 2 N to 10 kN;
fworking speed: from 0.005 to 60.000 mm / min;
fworking temperature: from70 ° C to 250 G
fmaximum working frequency: 100 Hz;
fform of loading curves: sinusoidal, triangulémrapezoidal, rectangular, sagic.
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Services tfered:

1 testing implantable and noimplantable medical devices for orthopedic surgéfgtigue
testing of knegoint canponents according tdSO 14872000 fatigue testing of hip joint
components according 160 7208

1 testing of the instruments used wrthopedic surgery;

1 testing of implants and related instruments used in maxillofacial surfeagigue testingof
dentd implants, according t&R EN 1SO 14301

4. Gaitanalysis and simulation system

It is dedicated to biomechanical studies in ordées ewaluate and simulate gait.
Biomechanical studies are performed using component subsystems, which ensure the mxqguisit
of motion data, simulation, modeling nreal time, through sensors to determinedHorces of the
lower limb in bipedal position, Wiingor running, movements, speeds and accelerations from the
joints of the body.

Continuous movement analysis is nesa&g in medicine for diagnosis and obje&iv
documentation of rehabilitation processe This is especially important after surgery, rakur
dysfunction, longterm illness, rehabilitation, physical therapy, prosthesis use, stroke, sports
injuries and in vadusother areas.
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The motion analysis andigulation system consists of th&llowing subsystems:
A. Sensorized conveyor belt type plant@ressure measuring subsystem;
B. Integrated subsystem for tracking, motion acquisition, simulation, reahe modeling;

C. Integrated optical (noncontact) subsystem, iahded for dynamic and static 3D
coordinate measurements.

Beneficiary.
1 Institutions/ centers of research, development, innovation in the medical fields;
1 Producers of dental implants in the country aratead.

FURTHER INFORMATION:
PhD StudenEng.Flavia Stochioiy

E-mail:laborator _biomecatronica@yahoo.cqgm
Infrastructure direct public linkhttps://erris.gov.ro/biolah
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