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Preface

THE NATIONAL INSTITUTE FOR MECHATRONICS AND
MEASUREMENT TECHNIQUE - BUCHAREST, as a unique national
R&D institute specialized in Mechatronics in Romania, aims at attaining
the objectives set in the National and the European Research Strategy,
with the view to attain convergence with the nano-technological field, by re-
orienting its activity correspondingly, acquiring new endowments with new
high itech mechatronic technological equipments and systems, of
intelligent measuring and control equipment and by transforming it into a

ATechnol og omthegteat Ratidnal and international visibility.

INCDMTM Bucharest is part of the ROMNET MINAFAB network,
bringing a high contribution to the national development of the micro-nano-
technological field by offering facilities for advanced micro-nano-

technologies with immediate application in the industrial environment.,
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0 Advanced mcro-technologies formicro- and
nano-processing

(1) Advanced micro-technology and equipment for micre and nanc
processingwith laser beam by the sintering method

Overview:

Advanced micretechnology and
equipment for micro and naneprocessing
with laser beam uses the selective sintering
device EOSINT M 270 TITAN VERSION
in order to producemodels and prototypes for
implantable biemedical products, functional
prototypes for theauto vehicleand for the
airspace industry, high quality casts, as well
as for designing andynamically testing of
implants and of other mechanical pieces used
in the industry. This micreechnology is used
for creating complex geomets, impossible
to carry out by other means of processing
metal.

EOSINT M 270

The technicaland scientifically description of the device is the following
1 Exposed surfacenax. 250 x 250 mm
1 Exposed heightmax. 215 mm
~ R 1 Exposure speeanax. 7000 mm/sapytype of
piece can be carried out within a few hours)
Laser beam diametet007 500 micremeters
The positioning speed of the arm used in spreading
powder layers401 500 mm/s
1 CAD designingsoftware and dedicated software for
rapid prototyping
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Implants and bone synthesis
elements
Applied in:
U  functionalprototypesused in the industry, casts,
individual components:
1.DirectMetal207 bronzebased
2.maraging stee(1.2709)
3.Stainless stedl7-4 (1.4542)
4.Stainless sted?H1
U0  Bio-medical implantable devices and functional
. v prototyping for the atwmobile industry and the
S - airspace industry
Sr%ndeljstlsuts); még)Mr-?—&Chatmmc 5.CobaltCrom MPISuperalloy
6.Titan Ti64
7.Titan Ti64ELI
8.GenuineTitan



(2) Advanced micro-technology and equipment for highpower laser beam micre
welding

RS 2000 SM

ST | o Overview

‘ — The advanced cquipment for high
power laser beam micwelding that is
roomed in theMACROLASER Center uses
high-power ROFIN SINAR LASER Gmbl
/Germany- 2200W laser and can carry o
various welding, cutting, and thermic
treatment operations. Thapplicationof the
laser in production processes uses impor
advantages such as: flexibility applied to f
processed material, geometrics and
processing operation.

Technical andscientific description

of the device

1.The maser beam generation system
Laser source(> 2000w; 10,6m); cooling
unit; command and control uniprocess ga:
storing place;
2.The system for transporting the laser be.
N components for laser beam deflectic
transportation pipes, sustaining support

3. Active processing system: bedoctusing
" head, beam arranging module; protectas
module.
4. Positioning and fixing system:

i Laser type... RS 2000 SM

1 Wavelength... 10,6 um

1 Takeup interval... 200-2200 W

1 Beam diameter.. cca 19 mm

Disc with  diamond welded
segments (Products carried out
by INCDMTM)

Aplications
0 laser welding of diamondelded segments placed on the bodytha discs used ir
processing industry and construction industry; thermical treatment for superficial durific

rough material settlement, etc.



(1) High-tech micro-technology for vibro-acusticalin-situ diagnosis, in order to attain
predictive maintenance

AO-1449 (1m)

Analizor analizor PULSE 3560B
cu4 canale pentru analiza TFT
si CPB =

Putere acustica Intensitate acustica

Microfon=> amel A\
4 Sonometru 2250 =

/

Kit intensitate acustica tip 3599 /

P> - |
PULSE 3560 B Analizer + 2250 Sonometer

Calibrator 4231 4\

Overview

Vibro-acustical imsitu diagnosis
represents a modermmicro-nanc
technology needed inthe industrial
environment given its predictive
character that allows installations and
devices toprologue their life and,
consequently, to trigger an increase
in the quality of the products.

Technical andscientific
description of the device
U PULSE 3560 BAnalyzer
- Portabledevice
- Alimentation 2 batteriesNickel-
Metal Hydrideor ac.c.10- 32 V
power source
- Acquisitionunit with 4 gateways
- Frequencyange OHz+25,6 kHz
- Basicsoftware sound and vibration
7700analyzemwith FFT andCPB

p- | analysis

U 2250Sonometer

- Usedpower max. :26 W
- Outputsignals (a) + 5V £ 0.5V;
max. 0.4A; (b) +12 V £ 1.0V; max. 0.4A

1 Monitoring and evaluation of the environmental sound

1 Evaluation of the noise produced by autovehicels/machines

1 Auditive protection settingNoise reductionProduct quality control

1 Class 1 sound measurements, according to the newest international standards
1 Real time sound analysis in th& and1/3 octave

1 Data stocking on memory cards
f Linearfrequency area: froff Hz+ 20 kHz

1 Realtime analysisof sounds in . and1/3 octave sorting
1 Acquisition, measuring, processing and analysis programmes

Applications
[0}

5 in laboratory environments: the measuring of acoustical pressure for domestic electric
devices, fanners, measuringprations on the grip of the portable tools (boring, polishing, cutting
tools);

6 in situ: the measuring of the noise level in industry, of the acoustic pressure and of acoustic

poweremittedby addingmachinesdynamicbalancing



0 Intelligent control micro- and nano-
technologies

(1) Control micro- and nanotechnologiesof the topography of surfaces rugosity and
contour

Overview

In order to align to a hightech
measuring standard microo and nane
technologies are used; with thatewi, we
use the rugosity and contour checking
device:Form Talysurf 120 Taylor Hobsdn
Anglia. The Form Talysurfseries represents
the international standard for rugosity,
linearity and shape measuring.

Key characteristics include a highly
precise linear reference bar, a high
resolutioninductive transducer with & mm
track and a markdeading software.

The product is used invorkshopsor
laboratories, the user becoming easily
acquainted with the device due to the
instruction books and to see programming
techniques that can be easily learnt.

d— £

Talysurf 120 Taylor Hobson

Technical andscientific description of the device
¢ transducer with & mmtrack and 16 and a 16 nresolution with a cross bar unit &f20 mm.
6 the Wide-Rangeoption for contour measuringwith a track up to28 mm and ananalysis
softwarecustomized according to the contoultra Contour.
The unique alibration Taylor Hobsonensures an ultrprecise lineaiity of the transducer,
ensuring the precision of shape and surfansyringfor the entire measuring gamma.
TheUltra Windowssoftware can be programmed, and has included all international pammeter

1 Measuring areX, Z: 120/1 mm [rugsity]

1 Measuring areX, Z: 120 / 28 mm [coraur]

1 Detectorresolution 8 nm /0,5 mm

Y Zresolution 17 m

Apli cations:
¢ rugosity checking and contour for axes, guidances, brearing rings, cog wheels in the prc
industry, the airspace and the automobile industry.



(2) Control micro- and nanotechnologies of the topography of surfaceis3D topography

Atomic Force Microscope

Overview: Ultimate generation control iesro-nancetechnologies use the Atomic Force
Microscopefor a deep characterization of very tHim-like) surfaces or for the surfaces of
existing devices, with the aid of a measuring tip attachéuktcantilever.

Technical andscientific description of the device
A Maximum scanningare$,Y: 50 I 50 &m

A Maximum scanning areaonthe Zaxis 1 2 & m

A Resolution < 0,6 nm With acloseloop), < 0,01 nmithout a close loop

A Planeaberrationmax. 2 nnmover a horizontal interval &0 micrors, without software
corrections

A AFM head with asuperluminescentliode(835 nm)

A Zoom 780x% for a19 inchmoniton

A Opticalresoluton 1 & m

A Monitored focusingsoftwarecontrolled for a 10 mm depth

A High precision digital zoon€CD camera

A Resolution 1032 x 778 pixe

A Frame spee®0Hz

A Controllerproessor speed> 500 MHz

Applications

0 3D topographyspectroscopi@analysis ropiness an&lasticitydetermination for materials
that form the surface, structural chemiaatalyses microscope probes witlmagnetically
modeling nanalithography microsc@ic scanning, in theehemical industry, the processing
industry, in the airspace industry, etc.



(3) Control micro- and nancotechnologies of the topography of surfaceslengths

DMS 680

Overview

With the aid ofmicro-nanetehnicdniques for measuringngthsthat use th®MS 680 Joint
Instrumentgievicei Italy, the periodical checking of try gauge instrumentscaiitbersis
carried out.

Technical andscientific description of the device
1 Measuringuncertainty Ugs: max500 nm

1 Measuring range
-absolute measuring 100 mm
-differentiated measuring 680 mm
1 Resolution : 100 nm

Applications
6 the determining of thdimensionahberrationdor cylindrical neatalibers filleted
calibers, horseshamlibess, leersparallel plan stalls, metrologicehlibers



