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Abstract
This scientific paper presents in national premiened in original multi-integrative and multi-potéatt concept of creation,
experimentation, realization and integration on tteeite of the technological cross-border mixturdueachain of intelligent mix-
mechatronic-integronic-adaptronic products and eyss / micro-nano-systems for the industry, ecormmaysociety, corresponding

to the new intelligent labour jobs.

Index Terms. mixture value chain; multi-integrative engineeringix-mechatronic-integronic-adaptronic productsdan

system
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1. INTRODUCTION

The scientific paper "Mixture Technological and §€sdorder
Value Chain of the Multi-Integrative Science Andgireering
of Mechatronics-Integronics-Adaptronics with Use fthe
Construction of "intelligent systems and micro-naystems"
is developed in original concept and solution cé tuthor,

through innovation and discovery of new scientific,

technological, innovative ideas and ideas appliethe mix-
integrative-strategic field of and of Mechatronlosegronics-
Adaptronics, for improving professional skills, iefént
operation of adaptive intelligent products, solntioand
systems and for the new requirements of the labaurket, for
the modernization of education quality and high ligpa
processing of technological products, to imposégh tevel of
skills, capabilities and scientific and technicg@portunities,
focusing the promotion of an advanced high-techdfie
recognition and appreciation extended to natioBatpopean
and international level.

This scientific paper sets out the multi-integratand multi-
potential concepts of realization, experimentati@nd
mechatronic-integronic-adaptronic systems and meno-

systems as future technologies for the developmant
industry, economy and society today and tomorrow.

This scientific paper emphasizes the scientifi@toms of the
in the mix-integrative-field  mechatronics-integrest
adaptronics, for a new generation of a polyvaleniltim
structural and multi-integrative science for a ngiabal and
synthesizer concept forming an adaptive and remibtiu
integration of real time mechatronic-integronic-aiilanic
intelligent information, a synergistic integratioh the multi-
disciplinary field, in philosophy and conceptiorgsign and
implementation of technical systems and micro-nsygiems
and technological complex structures that are based high
degree of cybernetization and of highly artificiatelligence
engineering for a new assembler of intelligent dmghly
technological structures, for a new intelligenthealogy with
fast and efficient effects on the functioning ofogesses,
processing and products, for promoting new teclnica
solutions for advanced machinery and new equiprfaanthe

construction of a new training, synthesized andegative

field and for general strategic management of amgoi
development of the field and of the interface wither
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engineering types of the safe and effective progmam
perspectives, etc.

2. ARCHITECTURE DESCRIPTION OF THE
CROSS-BORDER MIXTURE VALUE CHAIN OF
SCIENCE AND ENGINEERING OF MULTI-
INTEGRATIVE MECHATRONICS-
INTEGRONICS-ADAPTRONICS

Technological value chain is linking in a conceptua
constructive and integrative way the new solutiahsvery
stage of the component and contributor of the alskarfield
of Mechatronics-Integronics-Adaptronics, consolitigtthus
the integronic multi-structural adaptronic conceptl product
and the innovative adaptive adaptronic productpithem in
matrices of mix-integrating innovative and soluson

On each step level are integrated, parts of thelevigstem,
all innovative constructive and technological adapt
solutions, dependent on intelligent manufacturemhhologies
and innovative solutions advanced adaptive hardveare
adaptive software.

Thus, for the component part of the multi-integratscience

and engineering - the advanced integrated mechatron

engineering is introduced, in an original, concaptand
mechatronic product with mix innovative
mechatronic solutions (Fig. 1).

ADAPTRONIC MECHATRONIC CONCEPT &PRODUCT INTEGRATIVE
WITH MIX INNOVATIVE INTEGRATIVE MECHATRONIC SOLUTIONS

ADAPTATIVE
INTEGRATIVE CONSTRUCTIVE
&TECHNOLOGICAL SOLUTIONS

ELECTRONIC
CONTROL
ENGINEERING

INTEGRATIVE
MECHATRONIC
ENGINEERING

Al
DN
VT
AE
NL
cL
El
DG
E
AN
DT
A
PM
TA
AT
TE
IR
Vi
EA
L
S

JUSTRY I 5

ADAPTATIVE MIX INNOVATIVE HARD &
SOFTWARE SOLUTIONS

Fig. 1 Integrative mechatronic adaptronic product witk mi
innovative integrative mechatronic solutions

According to the mentioned picture, the author'sempizd
solution includes structural and functional configion of the

integrative

concept and integrator mechatronic product, for legmpent
and place position in the mix-integrative-stratedamain of
and of Mechatronics-Integronics-Adaptronics for uaed
adaptation in intelligent engineering types -medt®n
electronics, computing and integrated control.

The cross-border value chain links for assemblystroctive
systems, their principles of operation and appBédictural
modeling in an architectural integrative mix Mecabatcs-
Integronics-Adaptronics, reinforcing the integronic
mechatronic adaptronic concept and product in &elligent
integrative innovative mix-innovative and highly vathced
matrix.

For the component of multi-integrative science and
engineering - the advanced field of integronic irstituctural
engineering, is presented, in an original concemt Bulti-
structural integronic adaptronic product mix witovative
integrative itegronic solutions (Fig. 2)
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Fig. 2 Adaptronic Integronic Multistructural Concept &
Product with Mix Innovative Integrative Mechatronic
Solutions

According to these figures, the author's patentelditisn
includes the structural and multi-functional configtion of
the integronic adaptronic multi-structural prodant concept,
for employment and place position in the value ©hai the
science and technological domain merging multigraéve
engineering Mechatronics-Integronics-Adaptronics r fo
employment and place position in intelligent engitiey
types-mechanics, electronics, computing, integratedtrol
and other national sciences.
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The cross-border value chain links for assembly timul
constructive systems, their multi-operation pritesp and
multi-structural multi-applicative modeling in anchitectural
integrative  matrix of mix Mechatronics-Integronics-
Adaptronics, reinforcing the integronic mechatronic
adaptronic concept and product in a hyper-intetflige
integrative mix-innovative and highly advanced rixatr

For the component of multi-integrative science and
engineering-the advanced field of advanced mukipsigle
adaptronic engineering is presented in an origsoaltion the
adaptronic multi-adaptive product and concept witiix-
innovative adaptive adaptronic solutions (Fig. 3)

ADVANCED & MIX INNOVATIVE ADAPTIVE SOLUTIONS INTEGRATED IN ADAPTRONIC CONGEPT & PRODUCT
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Fig. 3 Adaptronic multi-adaptative concept and produdhwi
adaptronic adaptive mix-innovative concept and pobd

According to the mentioned figure, the author'septad
solution includes multi-structural multi-functionahd multi-
adaptive configuration of the adaptronic concem product
intended for employment of position and place ia tlalue
chain of scientific domain of the multi-integrative
Mechatronics-Integronics-Adaptronics technology and
engineering for multi-user and multi-adapting irtelligent
engineering types - mechanics / micro-nano-mechasp
electronics / micro-nano-electronics, computingié¢rornano-
computing, integrated control / integrated micraxoxaontrol
and many other natural sciences and socio-psychioeatic
sciences.

The cross-border value chain links for adaptivel@menting
all multi-poly constructive assemblies, their piples of
multi-poly-functionality and modeling / multi-polgtructural
processing, multi-pole-applied and adaptive in ardé

architectural universe of Mechatronics-Integronics-
Adaptronics”, reinforcing thus the integrative matibnic
adaptronic concept and product adaptive in a holbyper-
intelligent and highly advanced mix-innovative ninploly-
advanced multi-poly-assembly.

3. THE INTEGRATION OF THE CONCEPT OF
THE VECTOR OF DEVELOPMENT OF
NOVELTY — APPLIED ADAPTRONICS

The integration of the technological and cross-bomixture
value chain of science and engineering of muleggnative
Mechatronics — Integronics - Adaptronics describes
architecturally the concept on the new developiegter, in
the advanced intelligent high-tech areas for denoali
adaptation of structures, systems and technologies,
environmental operation requirements.

The new multi-poly-integrated science and engimegri
«Applicable Adaptronics» (fig. 4), has, in combioat and
operation, new technologies that have become fuedtah
such as mechatronics technology, integronic tedugyol
intelligent fabrication technology, simulation amgodelling
technology, adaptronics technology, electronicshrietogy,
software technology, intelligent control technolpgsignal
processing technology, systems and informationnelcigy,
etc.

APPLICABLE ADAPTRONICS

+ORIENTED
APPLICATIONS OF
TECHNOLOGIES

+ Intelligent car
industry

= Robotic and Micro-
MNano-Rabotic
engineering
+Intelligent
automotive

industry

= Eic

* Medical engineering

» Optical engineering

= Arspace industry engineen
» Communication engineering
« Military engineering

* Mechatronic engineering

» Integronic engineering

= Adaptronic engineering
Etc.

Fig. 4 Applicable Adaptronics

Oriented and adaptive applications of technologe®
generally for intelligent machines engineering, atds
engineering, automobile engineering, intelligentroapace
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engineering, communications engineering,
engineering, mechatronics engineering,
engineering, adaptronic engineering, etc..

The constructive / technological / operational aedisional
integrated and structurated scientific results qfplicable
Adaptronics are objectified in hyper-intelligent agdronic
structural systems used in industrial
applications (see Fig. 5).

military

Fig. 5

Applied Adaptronics - as new science, was conceiged
developed by several European countries, inclueiamania,
by the National Institute for Research and Develepimin
Mechatronics and Measurement Technique - INCDMTM
Bucharest and the author of this work, , who crtaded
developed to maturity the Applied Adaptronics Sceerand
who was created and developed the first CentreAfiplied
Adaptronics in Romania since 2010, thus bringinghaor
contribution both nationally and internationallyp tthe
development of advanced intelligent mechatronics,
integronics, adaptronics and Applied Adaptronics, iais
highlighted in the scientific book by the same auttentitled
"Mechatronics, Integronics and Adaptronics, in 2012

The new high-tech intelligent adaptive scientifield of
Adaptronics & Applied Adaptronics is defined in thencept
of author as a combination and synergy of innoeatiwlti-
technology and multi-disciplinary engineering tlcatries out

a mixture of fundamental new knowledge in multiistural
Mechatronics,  multi-functional  Intgronics,  Advanced
Intelligent Materials Science, Sensory and Actuator
Architecture, Computing, Intelligent MeasurementHh@que
and Intelligent Automated Control (fig. 6).

integronic
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ADAPTRONICS FOR
INDUSTRIAL
APPLICATIONS

Fig. 6

According to the mentioned figures (fig. 4, 5 and, 6
Applicable Adaptronics is defined, according to @ugthor,
thus:

» is «the technical-technological merging and irdtige
system between research-development- innovationsindl
and commercial application and active exchange of
experiences and transfer of knowledge with thestagelutions

of products and systems for components and adaptive
structures and current, evolving and generativedse.

* is «a combination of synergistic and integrateehnical and
intelligent technology known as intelligent systetinselligent
materials, intelligent processes, describing hosy esdaptive
systems and structures integrated with target temucmf
material, energy and technology can be built, for
implementation and operation to an absolute minimwith
applicative scenarios and scenarios focused omgryb
simulate nature and man and vital functions, thiitytof
biological systems to recognize and automaticatbigrect the
dysfunctions of their own structure» (as this featis desired

in the first place by all technical structures asy$tems in
areas with vital safety).

4. EXAMPLES OF APPLIED ADAPTRONIC AND
STRUCTURAL INTELLIGENT
CONSTRUCTIONS

Intelligent Adaptronic Systems for integrated meament
and control for the automotive industry transferited SC
Automobile Renault-Dacia SA Pitesti, (fig. 7)
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Fig.7 (continuation)

-Intelligent Adaptronic Systems for tele-monitoriagd tele-
maintenance (fig. 8) Presented intelligent adajtregstems
(fig. 7) are based on, constructively, technoldjcand in
adaptative adaptronic mixture solutions ,flexibitgelligent
automated platforms” adaptative to the geometrthef mark
to be measured and checked and ,dedicated prograrant
assembled selectively-automated”.

Thus, an intelligent adaptronic system, by automhate
selelecting and adaptation of thearchitecture efittelligent
platform, according to the geometry of the the woduof the
piece to be measured and by selecting and actiydtie

dedicated software programme corresponding to ¢oengtry
of the mark, can accomplish the measurement anckictgeof
the air-air tightness, for the following mark: ,oyller head —
machined”, for a diversity of marks in the same ifgnof
marks (ex.. H4 Bt 80, H4 DA 490 ,H4 Bt 490 ,H4 B0}
Sulev) and for the mark ,distribution carter — miaell” for a
diversity of four marks in the same family (ex.: B480, H4
DA 490 ,H4 Bt 490, H4 Bt 490 Sulev).

The structure of intelligent adaptronic systems rf@asuring
and integrated control is architectured for the tGeatic
adaptive intelligent flexible platform” only accang to the
geometry of the part to be measured and verifiedoléows:

- creation of a structural matrix covering all gesirres

of measured and verified parts, based on both gegraad
volume of each individual mark and a flexible kiregins with
drive command on the geometry of ecah individualkma

- technical and technological construction of the
intelligent adaptative automated flexible platfotrasing on
the created structural matrix.

- integration of dedicated and assembled selegtivel
and automatically software select in the processomfimand
and control, preparation, measurement, decisiomkingpand
withdrawing the measured piece;

- execution of the measurement, decision-markirdy an
withdrawing the measured piece on the same mectiatro
equipment;

- elaboration of the measuring-checking process for
each mark, for the range of marks.

The adaptronic intelligent systems presented @ 8) are
based on new adaptive mechatronic technologieseimote
monitoring and configuration of process data ineordo
provide real-time intelligent teleservice functiand remote
control, remote monitoring and remote maintenartbese
activities being aimed so ensuring optimum opegatin
parameters nominal values and minimizing troubleshg
time and cost, rapid identification of errors arelelopment
of preventive in-processes strategies.

{

Fig. 8
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Based on the experimental model already realized by
INCDMTM, performed samples and tests document d& r
possibility of remote control of mechatronic equignmts
(shown in Figure 7) implemented at SC. Automobitemault-
Dacia SA.

Thus, by using these adaptronic telemonitoring esrmdote
maintenance systems applied to the automotive indus
errors can be corrected remotely yielding signiftcsavings if
there are considered a large number of intelligelstptronice
measurement and control system for automotive prthe
automobile manufacturer Renault-Dacia Pitesti.

To this end, control can be accomplished througiules
Internet network but it requires the right benefigi access to
the internal network and to the mobile networkhgsGPRS
protocol with equipment owned by the user and mixoglian
additional subscription to a provider of such sessi (e.g.
Orange Romania SA, used already during experimenjat

In applying these intelligent adaptronic systemsr fo
telemonitoring and remote maintenance, are coresidéne
security requirements of the data the users withote access
must ensure always that they have carefully sedeatel used
the appropriate procedures to prevent data coowpénd
avoidance of loss and unauthorized access.

As immediate development of these intelligent adagt
systems, are forseen the future research directions

* development of the own application type "Teles®r
Center Manager" of INCDMTM,;

« direct connection to any device that uses Sienfeb€
directly with STEP 7 development environment;

» extending of the mobility service by deployingn#bile
platform type SmartPhone or Tablet PC, based onrdidd
and WIinCE operating systems.

CONCLUSIONS - IT TAKES «REFLECTION»!

The multi-integrative engineering of Mechatronics

Integronics — Adaptronics is the newest engineediengloped
and destined to the XXlst century!

This new engineering, as any NEW thing, is accempbede
and more in time and according to its applicationsconomy,
industry and society!
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