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PREFACE

The 6th International Scientific Conference: NEWTECH 2020 - Advanced Manufacturing
Engineering and Technologies was organized by Dunarea de Jos University of Galati, Romania. It
was held between 9"-11" of September 2020 in Galati, Romania and was supported by the The
Executive Unit for Financing Higher Education, Research, Development and Innovation
(UEFISCDI).

The situation with COVID-19 imposed restrictions on holding mass events and travelling. The health
of the participants is key and so, the organizing committee, encouraged by the eagerness of the
participants to share their scientific work despite the circumstances, decided to hold the conference
online.

The 6th International Scientific Conference: NEWTECH 2020 - Advanced Manufacturing
Engineering and Technologies provides a forum where recent advances and future directions in the
manufacturing processes and forming are discussed by scientists and engineers from academia and
industry worldwide. The topics covered are of great interest for academics and for professionals
(engineers and researchers) from industry involved in traditional and novel forming and
manufacturing technologies for conventional and emerging materials.

The 6th International Scientific Conference: NEWTECH 2020 - Advanced Manufacturing
Engineering and Technologies takes place in the year in which the Manufacturing Engineering
Department from Faculty of Engineering, Dunarea de Jos University of Galati, Romania, celebrates
60 years of existence.

A total of 40 oral presentations from 10 worldwide countries, Algeria, Cech Republic, France,
Greece, Portugal, Serbia, Spain, Romania, Russia, and United States of America are registered
including:

« 10 plenary lectures given by renowned experts from academia;
« 30 oral presentations organized in 4 general sessions.

The 30 oral presentations are composed of 30 peer-reviewed full papers (between 6 and 14 pages
each one).

All the papers have been reviewed by two expert referees in their relevant fields. The papers selected
for the volume depended on their quality and relevancy to the conference.

Free access to all these 30 papers will be granted to all the registered attendees. However, the 30
peer-reviewed full papers and a part of the plenary lectures will be published after the conference, in
the open access proceedings by IOP’s Conference Series journals, IOP Conference Series: Materials
Science and Engineering (https://iopscience.iop.org/journal/1757-899X).

In the proceedings, the first section contains a part of the 10 plenary lectures papers delivered by the
renowned scientists. These experts were invited to highlight various topics of the conference so as to
provide a perspective on the future of scientific and industrial challenges within the scope of the
conference. The second section consists of oral presentations which cover Cutting, Milling,
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Metrology, Bulk Forming, Hydroforming, Mechanical behaviour, Process Control and Welding. The
authors report advances in aspects such as numerical techniques, including artificial intelligence.

The sessions took the form of video conferences, with the scientific community showing great
interest all throughout. More than 80 researchers took part online. Each of the authors used
Microsoft Teams to present their report, after which the participants in the forum were given the
opportunity for discussions.

The main goal of NEWTECH 2020, under the given conditions, was successfully achieved - to bring
together researchers from academia and industry, scientists and experts in engineering and
technology to address new challenges, share solutions and discuss future research directions.

We would like to thank all those researchers who have trusted the conference and who recognized
NEWTECH 2020 as an appropriate forum to share their recent developments and learn about the
new trends in the field of technical sciences and engineering.

We thank all the authors for their contribution to this valuable volume. We must also thank all the
reviewers for their effort, which ensured not only excellent feedbacks for the authors but also a high-
quality scientific research.

Last but not least, we sincerely thank the whole team involved in organizing the NEWTECH 2020
conference.

Editorial committee of NEWTECH 2020
V. Paunoiu (UDJG), Chairman

N. Baroiu (UDJG),

V. Teodor (UDJG).
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PLENARY LECTURES

Wednesday, September 09, 2020

Prof. Dr. Dorel BANABIC
Technical University of Cluj-Napoca, ROMANIA

From Micro to Macro Scale Modeling in Sheet
Metal Forming

Prof. Dr. Dumitru NEDELCU
Gheorghe Asachi Technical University of lasi, ROMANIA

Mechanical and Thermal Analyses of Biodegradable
Materials for Injection Moulding and Additive
Manufacturing

Prof. Dr. Vidosav D. MAJSTOROVIC
University of Belgrade, SERBIA

Cyber Manufacturing Metrology

Assoc. Prof. Hab. Dr. Adinel GAVRUS
INSA Rennes, FRANCE

Computational Framework Concerning the
Formulation of Maximum Work Principle used in
Plasticity, Materials Forming and Tribology as a
Consequence of a Variational Optimization Problem
Defined From the Constructal Law

12


https://www.newtech2020.ugal.ro/pages/Majstorovic_Speaker.pdf
https://www.newtech2020.ugal.ro/pages/Gavrus_Speaker.pdf
https://www.newtech2020.ugal.ro/pages/Gavrus_Speaker.pdf
https://www.newtech2020.ugal.ro/pages/Gavrus_Speaker.pdf
https://www.newtech2020.ugal.ro/pages/Gavrus_Speaker.pdf
https://www.newtech2020.ugal.ro/pages/Gavrus_Speaker.pdf

NEWTECH 2020

The 6th International Conference on Advanced Manufacturing
Engineering and Technologies

September, 09-11th, 2020, Galati, Romania — Online edition

-
NEWTECH 2020, Galati, ROMANIA

PLENARY LECTURES

Wednesday, September 09, 2020
16001500

Prof. Dr. Pedro-José ARRAZOLA
Mondragon University, SPAIN

Surface Integrity of Machined Surfaces

Prof. Dr. Hilde Pérez GARCIA
University of Leon, SPAIN

Collaborative Robots is Smart Manufacturing

Prof. Dr. Jun NI
University of Michigan, USA

Industrial Al and Its Applications
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PLENARY LECTURES

Thursday, September 10, 2020
1000.1200

Prof. Dr. Gabriel FRUMUSANU
Dunarea de Jos University of Galati, Romania

A new approach in manufacturing process
optimization: the holistic optimization

Prof. Dr. Andreas ARCHENTI
KTH Royal Institute of Technology, SWEDEN

Precision engineering’s impact on society

Prof. Dr. Miroslav PISKA
Brno University of Technology, CZECH REPUBLIC

Tribological Performance of Graphene and
Graphene Oxide Films as Solid Lubricant Layers on
Tool Steel Surfaces

14


https://www.newtech2020.ugal.ro/pages/Archenti_Speaker.pdf

NEWTECH 2020

The 6th International Conference on Advanced Manufacturing
Engineering and Technologies

September, 09-11th, 2020, Galati, Romania — Online edition

-
NEWTECH 2020, Galati, ROMANIA

PLENARY LECTURES ABSTRACTS

INDUSTRIAL Al AND ITS APPLICATIONS

Prof. Dr. Jun NI

Shien-Ming Wu Collegiate Professor of Manufacturing Science,
College of Engineering, The University of Michigan, USA
Honorary Dean of UM-SJTU Joint Institute

Shanghai Jiao Tong University, China

Honorary Dean of S. M. Wu School of Intelligent Engineering
South China University of Technology, China

Email: junni@umich.edu

Abstract: Artificial intelligence (Al) techniques have been successfully applied in
various social and consumer applications, such as voice and image recognitions, social
media, advertisement, etc. However, Al techniques have seen limited adoption in
industry, primarily due to the difficulty in obtaining adequate sets of training data that
are required by various machine learning or neural networks. Furthermore, industrial
applications often require guaranteed performance (e.g., speed, accuracy, and certainty).
This presentation will discuss the challenges of adopting Al techniques to industrial
applications, and propose a concept of industrial Al (augmented intelligence). Often, in
industrial applications, there are limited training sets that are available for machine
learning or artificial neural network training. However, there frequently exist
engineering models derived based on the fundamental understanding of the engineering
design and analysis. Furthermore, experienced operators or engineers accumulated
significant knowledge or experience over their professional career. The value behind
historical maintenance records should also not be overlooked. Additionally, when
sensory data and algorithms are combined with the engineering models, human
experience or expert knowledge, and historical records, a new paradigm of industrial Al
(i1Al) becomes a powerful solution to many industrial problems. Selected applications
will be presented to demonstrate the value of this new iAl.

15
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COMPUTATIONAL FRAMEWORK CONCERNING THE FORMULATION
OF MAXIMUM WORK PRINCIPLE USED IN PLASTICITY, MATERIALS
FORMING AND TRIBOLOGY AS A CONSEQUENCE OF A VARIATIONAL
OPTIMIZATION PROBLEM DEFINED FROM THE CONSTRUCTAL LAW

Assoc. Prof. Hab. Dr. Adinel GAVRUS INSA Rennes, LGCGM, 20 Av. des Buttes de
Coesmes, 35708 Rennes, France

Email : adinel.gavrus@insa-rennes.fr

Abstract: This scientific research proposes a fundamental application of the
Constructal Theory developed by Prof. Adrian BEJAN of Duke University (USA) to
prove on a mathematical point of view the “Principle” of Maximum Work, used by the
theory of plasticity, material forming and tribology, as a consequence of the global
solution defining a constrained variational optimization problem. According to the first
and second law of thermodynamics, the principal law of Constructal Theory try to
complete them with a quantitative prediction of the natural tendency of any finite size
system to evolve towards an optimal space-time configuration minimizing the losses
and the entropy generation simultaneously with a required maximum of the global
entropy. In this sense, regarding a material plastic deformation characterising the
forming processes, among all possible and admissible flow undergoing well-specified
boundary conditions and loadings, the real one is the one who minimizes the sum of the
dissipated power of volume deformation and surfaces friction. Thus, all the mechanical
variables defining the real mechanical state (velocities, stresses, strain, strain rate) are
those ones which minimize the total dissipated power. A variational minimization
problem under a lot of defined constraints is then obtained. Using the Principle of
Virtual Powers it can be shown finally that the “Principle” of Maximum Work, used
particularly in metals plasticity, is obtained as a consequence of a minimization problem
under constraints based on the Constructal Theory. This generalizes its application to
any type of continuous media (metals, polymers, fluid, mushy state) and allows proving
an equivalent form for the friction stresses occurring on contact interfaces. The
convexity properties of both the plastic and the friction potential together with their
normal rule properties can be also proven using the proposed mathematical framework.
It is concluded that only the rheological and tribological flow laws associated with a
potential become to satisfy the second thermodynamics principle completed with the
constructal law. Analytical computations concerning plane and cylindrical crushing
show the feasibility of the proposed minimization problem formulation to define
material flow giving accurate approximate solutions. In order to valid the whole
presented theory, comparisons are made using classical analyses based on the upper and

16
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lower bound theorems (obtained as consequences of the proposed optimization
variational problem), the well-known slices method and a finite element modelling
(FEM). A second application concerning the anisotropic formulation of a Coulomb
friction law from a quadratic convex tribologic potential will be presented to define
contact evolution during rectilinear sliding of a circular pion on a plane laminated thick
plate surface along different orientations.

CYBER MANUFACTURING METROLOGY
Prof. Dr. Vidosav D. MAJSTOROVIC, University of Belgrade, Belgrade, Serbia

Email: vidosav.majstorovic@sbb.rs

Abstract: The Cyber Manufacturing Metrology (C2M) are based on integration of the
Cyber Physical Systems (CPSs) and connection between Internet of Things (loTs) and
Cloud technology (CT). These are high-level methodologies for development of new
generation manufacturing metrology systems, which are more intelligent, flexible and
self-adaptable. CP2M generates Big Data, horizontally by integration (network of
machines/CMMs, processes and sensors) and vertically by control (usually defined over
five levels) which should be analytically processed and managed by the CP2M. In this
paper was given, a detailed analysis of the current framework of development the
CP2M. A brief overview of the concept CP2M research, particularly in Serbia is given
as well.

PRECISION ENGINEERING’S IMPACT ON SOCIETY

Prof. Dr. Andreas ARCHENTI,
KTH Royal Institute of Technology in Stockholm, Sweden

Email:; archenti@kth.se

Abstract: In the 14th to the 17th century, famous artists like Michelangelo and
Leonardo da Vinci created art at a unique level of precision. Their skill was owed to
their ingenuity and their ability to couple engineering with art. The pursuit to shape the
world of tomorrow relies on precision and dependability: To continuously improve
physical characteristics; to guarantee operational performance at all time and to support
the digitization of the industries which support our liberal societies.
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TRIBOLOGICAL PERFORMANCE OF GRAPHENE AND GRAPHENE
OXIDE FILMS AS SOLID LUBRICANT LAYERS ON TOOL STEEL
SURFACES

PISKA, M.%, Sedlacek, J.2, Foksova, V.2, Sliwkova, P.%:

1 Brno University of Technology, Faculty of Mechanical Engineering,
Institute of Manufacturing Technology, 616 69 Brno, Czech Republic
2MORAVIA CANS a. s., Tovarni 532, 687 71 Bojkovice, Czech Republic

E-mail: piska@fme.vutbr.cz

Some high productive processes induce a use of effective cooling and lubricating of
forming and cutting tools today. Apart of various fluids, foams, oils and emulsions with
EP (extreme pressures) additives some very effective means based on graphene or
graphene oxide show excellent performance in solid phase. In this study, a very
effective way to enhance the tribological performance of graphene layers on tool steel
surfaces is studied. The solid lubricants based on graphene and graphene oxide flakes
showed a very good thermal stability, low coefficient of friction; high wear resistance,
and controllable thickness, if required. However, some technological conditions and
topographies of surfaces for their successful applications should be made in advance as
prerequisites. The research work deals with optimization of the parameters for a high
productive forming of metals.
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INSTRUCTIONS FOR THE CHAIRPERSONS

Chairpersons should be present in the computer desk at least 10 min before the beginning of the
session. Please check the e-program (e-Program Booklet) to confirm the schedule of your session.

A technical staff will help to solve technical problems occurring during the session and hand out the
microphones in the audience during the discussions.

Please check the presence of all the speakers scheduled for your session before the beginning of the
session.

You are in charge_ of animating the discussion following each lecture. If necessary you can skip or
shorten the discussion.

If a speaker is absent, please do not advance the following talk. You must make the audience wait until
the netxtt_ presentation, as defined in the initial program, by suggesting a discussion of earlier
presentations.

Please note that presentation time is depending in the type of the oral presentation according to:

Lecture time Discussion time Total time
Plenary lectures 30 min 10 min 40 min
Full papers presentation 15 min 5 min 20 min

To leave the required time for discussion, you are adviced to interrupt the oral presentation of any
speaker who exceeds his allowed time.

All presentations are registred by organizators.
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INSTRUCTIONS FOR ORAL PRESENTATIONS

Please check the e-Program Booklet to confirm the schedule of your presentation.

On the e-booklet or on the website (Program Tab), you may refer to the List of Oral Presentations
ordered by IDs.

Try to be in %our presentation computer desk 10 minutes prior to the startin? time. Please indicate your
presence to the chairperson of your session. You are expected to be present for the entire time of each
session.

Please note that presentation time is depending in the type of your oral presentation according to:

Lecture time Discussion time Total time
Plenary lectures 30 min 10 min 40 min
Full papers presentation 15 min 5 min 20 min

A simple rule_is to consider 1 slide equals 1 minute of presentation. For example: a full paper
presentation will have around 15 slides (15min of lecture) and for plenary lecture is around 30 slides
maximum (30 min of lecture).

Please respect %_/our presentation time. If not, the chairperson is asked to interrupt your presentation at
the prescribed fime to leave the required time for discussion.

All presentations are registred by organizators.
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CONFERENCE PROGRAM

Wednesday, 09/09/2020 - 9.30 — 10.00 — BUCHAREST TIME

09:30 - 10.00 Opening addresses

Prof. dr. eng. Lucian-Puiu GEORGESCU

Rector of Dunarea de Jos University of Galati, ROMANIA
Prof. dr. eng. Elena SCUTELNICU

Dean of Faculty of Engineering

Prof. dr. eng. Viorel PAUNOIU

Chairman of NEWTECH2020 International Conference

PROGRAM OF PLENARY LECTURES

Wednesday, 09/09/2020 - 10.00 — 12.40 — BUCHAREST TIME

Chair: Prof. dr. eng. Eugen RUSU, Dunarea de Jos University of Galati, Romania

10.00 - 10:40 Prof. Dr. Dorel BANABIC
Technical University of Cluj-Napoca, ROMANIA
From Micro to Macro Scale Modeling in Sheet Metal Forming

10.40-11:20 Assoc. Prof. Hab. Dr. Adinel GAVRUS

INSA Rennes, FRANCE

Computational Framework Concerning the Formulation of Maximum Work
Principle used in Plasticity, Materials Forming and Tribology as a Consequence of a
Variational Optimization Problem Defined From the Constructal Law

11.20-12:00 Prof. Dr. Vidosav D. MAJSTOROVIC
University of Belgrade, SERBIA

Cyber Manufacturing Metrology

12.00 - 12:40 Prof. Dr. Dumitru NEDELCU

Gheorghe Asachi Technical University of lasi, ROMANIA
Mechanical and Thermal Analyses of Biodegradable
Materials for Injection Moulding and Additive Manufacturing
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PROGRAM OF PLENARY LECTURES

Wednesday, 09/09/2020 - 16.00 — 18.00 — BUCHAREST TIME

Chair: : Prof. dr. eng. Viorel PAUNOIU, Dunarea de Jos University of Galati, Romania

16:00 - 16.40 Prof. Dr. Pedro-José ARRAZOLA
Mondragon University, SPAIN
Surface Integrity of Machined Surfaces

16.40-17.20 Prof. Dr. Hilde Pérez GARCIA
University of Leon, SPAIN
Collaborative Robots is Smart Manufacturing

17.20 - 18.00 Prof. Dr. Jun NI
University of Michigan, USA
Industrial Al and Its Applications

PROGRAM OF PLENARY LECTURES

Thursday, 10/09/2020 - 10.00 — 12.00 — BUCHAREST TIME

Chair: Prof. dr. eng. Virgil TEODOR, Dunarea de Jos University of Galati, Romania

10.00 - 10:40 Prof. Dr. Gabriel FRUMUSANU
Dunarea de Jos University of Galati, Romania
A new approach in manufacturing process optimization: the holistic optimization

10.40-11:20 Prof. Dr. Andreas ARCHENTI
KTH Royal Institute of Technology, SWEDEN
Precision engineering’s impact on society

11.20 - 12:00 Prof. Dr. Miroslav PISKA
Brno University of Technology, CZECH REPUBLIC
Tribological Performance of Graphene and Graphene Oxide Films as Solid

Lubricant Layers on Tool Steel Surfaces
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Chairs:

Prof. dr. eng. Miroslav PiISKA, Brno University of Technology, Czech Republic
Prof. dr. eng. Virgil TEODOR, Dunarea de Jos University of Galati, Romania

ID Authors Paper title Hour — Bucharest Time
NTOL G. Frumusanu, Profiling of the flat-tool for manufacturing worms
V. Teodor L . . : 13.40-14.00
with circular eccentric profile by cold forming
and N. Oancea
NT14 G. A. Costin,
N. Baroiu, V. Teodor, Tool’s profiling for rotational volumetric
- ° s 14.00-14.20
V. Paunoiu deformation - analytical study

and N. Oancea

NT10 N. M. Vaxevanidis,
N. A. Fountas,
I. Papantoniou
and D. E. Manolakos

Experimental investigation and regression
modelling to improve machinability in CNC 14.20-14.40
turning of CALMAX® tool steel rods

NT15 A. Polzer, T. Vancura | Modern circle-segment end mills analysed by new
and T. Trcka developed software for processing and analysing 14.40-15.00
of the cutting forces records

NT28 N. Baroiu,
G. A. Costin, Algorithm for screws profiling of a trilobed 15.00-15.20
V. Teodor compressor
and N. Oancea
NT18 A. Ferndndez-
Valdivielso,
H. Gonzalez-Barrio, Feasibility analysis of Ceramic cutting tools for 15.20-15.40
A. Calleja, G. Urbikain | manufacturing Austempered Ductile Iron (ADI) ‘ '
and L. N. Lopez de
Lacalle
NTO2 V. Marmescu,_ Choosing the optimal order within reconfigurable
F. Teodor, C. Maier, . .
. manufacturing systems based on the Earning 15.40-16.00
V. Paunoiu
Power value
and A. Epureanu
NT13 C. Afteni,
G. R. Frumusanu, Structural Identification of the Bearing 16.00-16.20
M. Afteni, Manufacturing Process — Case-Study ' '
and V. Paunoiu
| | Pause 16.20-16.40

23



NEWTECH 2020

The 6th International Conference on Advanced Manufacturing
- Engineering and Technologies
NEWTECH 2020, Galafi, ROMANIA September, 09-11th, 2020, Galati, Romania — Online edition

PROGRAM OF ORAL PRESENTATION

Thursday, 10/09/2020 - 16.40 — 19.00 - BUCHAREST TIME
Chairs:
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ID Authors Paper title Hour — Bucharest Time
NTO7 C. C. Grigoras, A Python and Java software approach for 2.5
B. Chirita axes, self-adaptive stretch forming process and 16.40-17.00
and G. Brabie 10T solution
NT27 Elelgpora lunusova, Condition Monitoring of Rolling Element
aroly Szipka Bearinas- . - 17.00-17.20
and Andreas Archenti earings: Benchmarking of Data-Driven Methods
NT21 %_Iégﬂnasrtgz?inr; C_reat!ng an ethernet communic_ation between a
A. Barsan, Slma_tlg: S?—_1200 PLC_ and Arduino Mgga for an 17.20-17.40
M. Crenganis omnidirectional mobll_e platform and industrial
and C. Girjob equipment
NT23 R. E. Breaz, Using open source software CNC controllers and
S. G. Racz, modular multi-axis mechanical structure as 17.40-18.00
C. E. Girjob, M. Tera integrated teaching environment for ’ '
and C. Biris CAD/CAMI/CAE training
NT26 E. Gromova i i
PLM as a sequential rom_md of the technical 18.00-18.20
revolution
NT24 P. Drumea,
I. C. Dumitrescu Conceptual solutions for digital hydraulic pumps 18.20-18.40
and M. Al. Hristea
NT29 C. C. Rusu, Data-driven Decision Model Based on Machine
L.R. Mistodie Learning Algorithms for Welding Areas 18.40-19.00
and E. Scutelnicu Environmental Parameters Prediction
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Prof. dr. eng. Nikolaos VAXEVANIDIS, School of Pedagogical and Technological Education (ASPETE), Greece

Prof. dr. eng. Dumitru NEDELCU, Gheorghe Asachi Technical University of lasi, Romania

Hour — Bucharest

ID Authors Paper title -
Time
NT12 E. L. Nitu,
A. C. Gavriluta, Methodology for improving production flows on an
. 9.00-9.20
N. Belu assembly line
and C. A. Gavriluta
NTO09 F. Mihaila Research on the optimization of stress relief holes
applied in blanks used for body-in-white stamping parts 9.20-9.40
with complex asymmetrical shapes
NT20 G.P '\Igus?J slo.pgieksik Influence of vertical step on forces_ and_ dime_nsio_nal 9.40-10.00
- accuracy of SPIF parts — a numerical investigation
and C. Biris
NTO04 | G. Nagit, O. Dodun,
L. Slatineanu, Influence of some process input factors on the main
M. Ripanu, dimensions of the grooves generated during the ball 10.00-10.20
A. Mihalache vibroburnishing
and A. Hrituc
NT16 | P. Fernandez-Lucio,
GH ' gg:éil_eéfuaé:r%’ Anal_ysi_s of the influgnce of the hydrostatic ball
' O. Pereira, ’ burnishing pressure in the surface hardness and 10.20-10.40
L. N. Lopez de Lacalle roughness of medium carbon steels
and A. Rodriguez
NTO8 | A. D. Mazurchevici,
R. Popa, C. Carausu,
R. Comaneci, Basic mechanical analysis of biodegradable materials 10.40-11.00
S. N. Mazurchevici
and D. Nedelcu
NT22 A. Barsan,
M. Crenganis, Tool holder working unit used for robot-based 11.00-11.20
A. |. Marosan incremental sheet forming ' '
and A. L. Chicea
NTO3 V. Paunoiu, Numerical analysis of hydroforming process control using
C. Maier, I. lacob . 5 11.20-11.40
. variable blankholder force
and V. Marinescu
Pause 11.40-12.00
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ID Authors Paper title Hour — Bucharest Time
NT19 H. Bulea Regression Functions For Determining the
Expression of Surface Roughness at Plane 12.00-12.20
Grinding of Ceramic
NT17 S. Sabari, . Galvao, . . .
x Influence of aluminium alloys relative positioning
C. Leitao on dissimilar friction stir lap welds properties 1220-12.40
and D. M. Rodrigues P brop
NT11 M. '2 Eolr\llsiiintln, Study on in_fluen_ce of techno_logical parameters on
T ' the friction stir butt welding process of pure 12.40-13.00
D. M. lordache copper plates
and C. Badulescu
NT25 S. Belabend,
V. Paunoiu, N. Baroiu, Simulation of Ball Bearings Static Structural
R. Khelif, Analysi% 13.00-13.20
and I. lacob
NTO5 S. N. Florescu,
M. C. Gheonea, Influence of marine corrosion on the roughness of 13.20-13.40
D. Mihailescu MAG welded joint surfaces ' '
and V. Teodor
NTO6 M. C. Gheonea, . .
S. N. Florescu, Influence of marine corrosion on the roughngss of
D. Mihailescu the dry hyperbaric u_ngjerwater MAG welding 13.40-14.00
and V. Teodor joints
NT30 S. Kartunov Selection of product and optimal capacity
utilization in manufacturing. Application of 14.00-14.20
methods to cover the costs as an important factor ' '
in increasing the competitiveness of firms
Conference Closing 14.20
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NTO1

Profiling of the flat-tool for manufacturing worms with circular
eccentric profile by cold forming

NTO2

G. R. Frumusanu, V. Teodor and N. Oancea

“Dunérea de Jos” University of Galati, Manufacturing Engineering Department,
Domneasca Street 111, 800201 — Galati, Romania

E-mail: gabriel.frumusanu@ugal.ro

Abstract. The incremental pumps are encountered in pharmaceutical and cosmetics industries. One of the most
representative categories of these pumps is formed by the progressing cavity pumps. The helical surfaces with
circular profile, eccentrically positioned relative to worm axis, are frequently used in their rotors construction. In
this specific case, the constructive dimensions of the worms allow their manufacturing by cold forming, with
flat-tools similar to screwing dies. In this paper, an analytical algorithm for profiling such flat-tool is proposed.
The algorithm starts from the analytical definition of the helical cylindrical surface with constant pitch of the
generated worm, and it lays on the “Minimum distance method”. The equations of the gearing surface between
worm and flat-tool are found, and, based on this, the active surface of the tool is determined. A MatLab
application developed for implementing the profiling algorithm is presented. The results obtained after running
the application in the case of a particular generated surface are also included.

Choosing the optimal order within reconfigurable manufacturing
systems based on the Earning Power value

V Marinescu, F Teodor, C Maier, V Paunoiu, A Epureanu

“Dunérea de Jos” University of Galati, Faculty of Engineering, Manufacturing Engineering
Department

E-mail: catalina.maier@ugal.ro

Abstract: In this paper will be presented the method of choosing an optimal order within a Reconfigurable
Manufacturing System (RMS). The reconfigurable manufacturing systems for which we perform the analysis of
optimal management belong to make-to-order (MTQO) production companies. These companies start the
manufacturing process based on the needs of the customers. After the content of the customers orders has been
known and accepted they will deliver personalized products, provided that the cost of the production is
minimum. A Virtual Workshop will be created associated with each manufacturing order with well-specified
requirements (DD - DeadDate, TTF - TimeToFinish, EP - Earning Power). The workshops and orders will be
transposed into a Petri net based on the new created three-dimensional model RPD3D [2 ]. The 3D network will
be used to simulate the products manufacturing included in the orders in the virtual workshops and then the
optimal order that will actually be produced on RMS from several possible orders based on the evaluation of the
indicator called specific profit rate "earning power ”- EP will be choosen. In this paper, we aim also to calculate
the EP value of the RMS, as the most important evaluation criterion, if a certain command or a combination of
commands is accepted. A study case is presented.
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NTO3
Numerical analysis of hydroforming process control using variable

blankholder force

V. Paunoiu!, C. Maier', I. Iacob' and V. Marinescu'

"Dunarea de Jos University of Galati, Faculty of Engineering, 111 Domneasca Street, 800201,
Galati, Romania

E-mail: catalina.maier@ugal.ro

Abstract. Hydroforming was developed to provide a cost effective means to produce relatively small quantities
of drawn parts or parts with asymmetrical or irregular contours that are difficult to obtain by conventional
stamping. This paper presents a study of hydroforming process with variable blankholder force in order to assure
the parts quality. The main idea is to decompose the blankholder function of the elementary zone of the part
contour corresponding to the linear and curvilinear zone. For each zone different blankholder force is applied in
correlation with the hydrostatic pressure. A numerical analysis using finite element modelisation is performed
considering different sets of blankholder forces and hydrostatic pressures, as process parameters. An optimum is
determined in order to avoid parts defects (thickness reduction, wrinkles, fracture) for such types of parts.

NTO4

Influence of some process input factors on the main dimensions of
the grooves generated during the ball vibroburnishing

G. Nagit, O. Dodun, L. Sliatineanu, M. Ripanu, A. Mihalache, A. Hrituc

“Gheorghe Asachi” Technical University of lasi, Department of Machine Manufacturing
Technology, Blvd. D. Mangeron, 59 A, 700050 Iasi, Romania

E-mail: oanad@tcm.tuiasi.ro

Abstract. The ball vibroburnishing is a processing method based on the plastic deformation of the workpiece
surface layer, as a result of a vibration movement achieved by the ball pressed with a known force on the
workpiece surface. The surface obtained by ball vibroburnishing includes grooves with different directions and
partially overlapped. To know better the influence exerted by the ball vibroburnishing conditions on the main
dimensional characteristics of the grooves, an experimental research was designed and materialized. As the
process input factors, the diameter of the ball, the force, and the workpiece rotation speed were used. The depth
and width of the groves generated by the moving balls on the workpiece surface layer were measured. By
mathematical processing of the experimental results, empirical mathematical models were determined. These
models highlight the intensity of the influence exerted by the ball vibroburnishing process input factors on the
main dimensions of the grooves.
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NTO5
Influence of marine corrosion on the roughness
of MAG welded joint surfaces

S. N. Florescu!, M. C. Gheonea?, D. Mihailescu?, V. Teodor?

"National Institute of Marine Geology and Geo-Ecology (GeoEcoMar), 23-25 Dimitrie Onciul
St., 024053 Bucharest, Romania

2"Dunarea de Jos” University of Galati, Faculty of Engineering, Domneasca Street, 47, RO-
800008, Galati, Romania

E-mail: marius.gheonea@ugal.ro

Abstract. The paper presents in the first part the behavior of EH 36 steel in mechanized MAG welding of butt-
welded joints from the naval field. Further, corrosion of the marine environment is analyzed by the
electrochemical method. The paper is completed with the corrosion influence on the roughness of the welded
joints surfaces.

NTO6
Influence of marine corrosion on the roughness of the dry

hyperbaric underwater MAG welding joints

M. C. Gheonea!, S. N. Florescu?, D. Mihailescu' and V. Teodor!

"Dunarea de Jos” University of Galati, Faculty of Engineering, Domneasca Street, 47, RO-
800008, Galati, Romania

*National Institute of Marine Geology and Geo-Ecology (GeoEcoMar), 23-25 Dimitrie Onciul
St., 024053 Bucharest, Romania

E-mail: marius.gheonea@ugal.ro

Abstract. The first part of the study covers the behavior of the EH 36 shipbuilding steel subjected to MAG dry
hyperbaric underwater mechanized welding. Hereinafter, the authors analyze, by using the electrochemical
method, the behavior of the welded joints to marine corrosion. At the end of the article, the corrosion influence
on the roughness of the test bars’ surfaces depending on the potentiodynamic polarization curves is approached.
With the increase of pressure, these curves indicate an increase in corrosion resistance and the decrease of the
roughness of the test bars’ surfaces.
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NTO7
A Python and Java software approach for 2.5 axes, self-adaptive
stretch forming process and IoT solution

C C Grigoras', B Chirita' and G Brabie'

! “Vasile Alecsandri” University of Bacau, Faculty of Engineering, Calea Marasesti 157,
600115, Bacau, Romania

E-mail: cosmin.grigoras@ub.ro

Abstract. Stretch forming is a metal forming process that implies bending and stretching a sheet of metal over a
die, with the sheet being plastically deformed into the desired shape. The purpose is to obtain large parts. One of
the main aspects is that the metal sheet is locked into position by gripping jaws. A hydraulic ram is raised into
the metal sheet, therefore increasing the tensile forces. This process is used to draw intro shape materials like
aluminium, magnesium, titanium alloys, stainless steel, Inconel. These materials have in common the fact that
they have poor formability or the elastic spring-back has unacceptable values. Taking this into consideration, the
nature of the materials along with the fact that the metal sheet can crack, due to excessive strain, we propose a
self-adaptive stretch forming process. Underlining this process is the stress-strain curve, that has three inputs:
force, sample section area and strain. For each of these factors, our method uses a particular approach, as in a
Python-based software and Android-based IoT solution, that uses stress and strain data. Furthermore, it controls,
in real-time the hydraulic press to the point at which the material is stretch close to its ultimate yield strength.

NTO8
Basic mechanical analysis of biodegradable materials

A-D Mazurchevici!, R Popa', C Carausu', R Comaneci’, S-N Mazurchevici! and
D Nedelcu'?

”Gheorghe Asachi” Technical University of lasi, Department of Machine Manufacturing
Technology, Blvd. Mangeron, No. 59A, 700050, Iasi, Romania

’Gheorghe Asachi” Technical” University of lasi, Department of Materials Science and
Engineering, Str. Prof. Dr. Doc. D. Mangeron, No. 41, 700050, lasi, Romania

3Academy of Romanian Scientists, Str. Ilfov, Nr. 3, Sector 5, Bucharest, Romania

E-mail: dnedelcu@tuiasi.ro

Abstract. The field of polymeric materials and manufacturing technologies is constantly evolving, offering the
possibility to prototype 3D products in a responsible and ecological way, thus aiming to replace on a large scale
the filaments of nonbiodegradable synthetic polymers (from fossil resources) with filaments of biodegradable
materials, obtained from renewable resources. The paper supports the development mentioned above and follows
to characterize biodegradable materials from the mechanical behaviour point of view, tensile, bending, and
impact tests. Also, the study reflects the influence of the technological parameters on the tensile test obtained
results and also aims to optimize the obtained results. The studied materials were Extrudr Green-TEC Anthracite
and Extrudr BDP Pearl, which according to the obtained basic mechanical results can successfully replace
conventional polymers such as Flexible, HIPS, PP and other ones.
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NTO9

Research on the optimization of stress relief holes applied in blanks
used for body-in-white stamping parts with complex asymmetrical
shapes

F. MIHAILA
Renault Technolgie Romania
E-mail: fmihaila@yahoo.com

Abstract. Increasing the degree of deformation when stamping body-in-white parts with complex asymmetrical
shapes can be achieved by optimizing the discharge holes in the flange of the blank. For this purpose, the
numerical simulation of the deep-drawing process with finite element is used. Considering the circular shape of
the unloading hole, the expanded shape of this hole is determined using the FEM, taking into account the safety
limit given by the final shape of the stamped part. To check that the deformation that occurs at the edge of the
expanded hole not cause cracks in the part the area with deformations whose values exceed the permissible limit
is delimited. The arc that stretches this area along the contour of the expanded hole is divided into a convenient
number of equal segments. The points at the end of each segment are then translated on the edge of unloading
hole by measuring the distances between these points on the expanded blank hole. Using a mathematical
modelling of the allocated points on the contour of the unloading orifice, the corrected shape of this orifice is
determined, which is perforated in the flat blank.

NT10
Experimental investigation and regression modelling to improve
machinability in CNC turning of CALMAXZ® tool steel rods

N M Vaxevanidis', N A Fountas!, I. Papantoniou? and D.E. Manolakos>

"Laboratory of Manufacturing Processes & Machine Tools (LMProMaT), Department of
Mechanical Engineering Educators, School of Pedagogical and Technological Education
(ASPETE), Amarousion GR 151 22, Greece

School of Mechanical Engineering, National Technical University of Athens (NTUA),
Zografou, GR 157 80, Greece

E-mail: vaxev(@aspete.gr

Abstract. This paper studies the effect of cutting conditions (spindle speed - rpm; feed rate - mm/rev and depth
of cut - mm) on main cutting force and surface roughness during CNC turning of the commercial tool steel
CALMAX® by Uddeholm (Sweden). Experiments have been designed using the Central composite design
(CCD) approach. The experimental design involved twenty base runs with eight cube points, four center points
in the cube, six axial points and two center points in axial direction. Statistical analysis to examine the effect of
cutting conditions on the responses of main cutting force and surface roughness included ANOVA under the
scope of generating a full quadratic model for predicting the responses. Finally, a feed-forward back-propagation
neural network was applied to predict the responses of cutting force and surface roughness. It was found that
regression models corresponding to the responses as well as the neural network developed can efficiently explain
much of the variation in terms of main cutting force and surface roughness and thereby they may be
implemented to practical applications either for predicting actual machinability parameter values or for setting
up objective functions to be evaluated by intelligent algorithms for process optimization.
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NT11
Study on the influence of technological parameters on the friction
stir butt welding process of pure copper plates

M. A. Constantin!, E. L. Nitu"*, D. M. Iordache' and C. Badulescu®

"'University of Pitesti, Faculty of Mechanics and Technology, Manufacturing and Industrial
Management Department, Targul din Vale Street No.1, Pitesti, Romania

2 ENSTA Bretagne, IRDL-UMR CNRS 6027, F-29200 Brest, France

E-mail: eduard.nitu@upit.ro

Abstract. Friction stir welding - FSW is a relatively new welding process, which is increasingly used in
industry, due to the advantages which it has in relation to conventional processes (by melting and adhesions).
The advantages of the FSW welding process (as a solid phase welding process) are all the more obvious in the
case of joining copper and its alloys, because they have a high melting temperature and high thermal diffusivity.
The influence of the technological parameters of the process, the tool rotational speed and the welding feed, on
the temperature and the axial force, as well as on the quality of the joint surface is presented. The study shows
that the stabilization of the process takes place after a certain time from the beginning of the advance stage and
highlighted the major influence of the tool rotational speed on the process temperature surface defects and the
roughness of the joint surface.

NT12
Methodology for improving production flows on an assembly line

E. L. Nitu!", A. C. Gavriluta', N. Belu' and C. A. Gavriluta’

!"University of Pitesti, Faculty of Mechanics and Technology, Manufacturing and Industrial
Management Department, Targul din Vale Street No.1, Pitesti, Romania

E-mail: eduard.nitu@upit.ro

Abstract. Globalization of production and strong competition in the economic environment requires
manufacturers from automotive industry to offer their customers a wide range of products, of the best quality and
at lower prices. In order to achieve a competitive advantage, the automotive industry must to adapt their
production systems to mass customisation, so that they can provide the variety demanded by the customers while
limiting their costs and maintaining their profitability. In this context, research to increase the performance of
assembly lines is increasingly numerous and use different techniques, as: layout design, mathematic modeling,
dynamic simulation, Lean manufacturing etc. This paper presents a methodology for improving production flows
on an assembly line, which was developed to provide the designer and manager of assembly lines in the
automotive industry with a set of logically related steps and steps that would allow to achieve a high-
performance assembly line. The stages and steps of this methodology consist in the use of methods from
different fields, such as: layout design, modelling-simulation of production flows, labour study, lean
manufacturing, and for their application different techniques and tools are used.
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Structural Identification of the Bearing Manufacturing Process —
Case-Study

NT14

C. Afteni', G. R. Frumusanu', M. Afteni’ and V. Paunoiu'

“Dunarea de Jos” University, Manufacturing Engineering Department, Domneasca Street 111,
800201 — Galati, Romania

’Rulmenti S.A, Barlad, Republicii Street 320, 731108 — Barlad, Romania

E-mail: cezarina.afteni@ugal.ro

Abstract. In the manufacturing industry, globalization, shorter life cycles of products and changing customer
needs, leads to high competitive pressure on companies. In addition to product quality and variety, flexibility,
shorter processing times, and high-level compliance with delivery times have become essential factors for
market success through efficient, efficacious and continually manufacturing processes optimization. To be
successful in a highly competitive global production environment, a company must be able to deliver products
that customers request at the requested time. In this paper is developed a novel method of structural
identification of the bearing manufacturing process. This method allows the structuring of its activities, at all
levels involved (order acceptance, production planning, product design, processes planning, and product
processing), by elaborating the tree of the specific activities. The relations between the manufacturing process
stages and related information circuit are revealed and the identification of the manufacturing process variants, at
the level of each manufacturing activity is performed. Following the selection of the best alternatives from each
level of the manufacturing activity, the optimal technological path is obtained for taking over an order for the
bearing manufacture.

Tool's profiling for rotational volumetric deformation - analytical

study

G. A. Costin!, N. Baroiu', V. G. Teodor' , V. Paunoiu' and N. Oancea'

'“Dundrea de Jos” University of Galati, Department of Manufacturing Engineering, Domneasca
street, no. 111, Galati, Romania

E-mail: nicusor.baroiu@ugal.ro

Abstract. The paper develops in an analytical form an algorithm for the profiling of the active elements of the
upper half-die forming which generates by means of plastic rotary volumetric deformation of the frontal teeth.
The half die has the revolving axis inclined with respect to the axis of the deformed blank, which rotates around
its own axis of symmetry. In the generation process, the generating half die also performs a movement of the
blank. The constitutive surfaces of the tooth flanks to be generated are complex surfaces, formed of circular arcs
with variable radius and disposed on a conical base surface, on the same axis with the half-die axis. Such teeth
are used for front blades in the textile industry or drilling machines which performs, besides the rotational
movement of the tool and an alternate rectilinear motion thereof, creating a percussion effect on the work piece.
The surfaces of the upper half and the half die teeth may be regarded as reciprocal wrapping surfaces, so that the
entire generation process is based on the analytical principles of surface winding. Starting from the constructive
shape of the frontal tooth plate, in a classical scheme of the structure of the oscillating motion mechanism of the
upper half matrix, the shape of the deformation teeth is determined based on a specific algorithm, based on the
general theory of surface winding, and dedicated software products for it.
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NT15
Modern circle-segment end mills analysed by new developed
software for processing and analysing of the cutting forces records

A. Polzer, T. Vancura and T. Trcka

Institute of Manufacturing Technology, Faculty of Mechanical Engineering, Brno University of
Technology. Technicka 2896, 616 69 Brno, Czech Republic

E-mail: polzer@fme.vutbr.cz

Abstract. At present, 5-axis machining is often realized with ball end mills that do not achieve the advantages of
the modern circle-segment end mills. In recent studies, these tools have been compared concerning the quality of
the machined surfaces, machining times and cutting forces. An essential part of the research was an analysis of
the force loading of the used tools. To get accurate data about force acting during the machining process, it was
necessary to undergo experimental measuring using a cutting force dynamometer. For a force records analysis,
the new software was developed based on the MATLAB platform. Evaluated results obtained by the new
software are presented in the paper and compared with recent studies.

NT16
Analysis of the influence of the hydrostatic ball burnishing pressure
in the surface hardness and roughness of medium carbon steels

P. Fernandez-Lucio', H. Gonzilez-Barrio!, G. Gomez-Escudero’, O. Pereira?, L. N. Lépez
de Lacalle? and A. Rodriguez?

! Department of Mechanical Engineering, University of the Basque Country (UPV/EHU)
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2 Aeronautics Advanced Manufacturing Center, University of the Basque Country (UPV/EHU),
Parque Tecnologico de Bizkaia, 48170 Zamudio, Spain.
E-mail: pablo.fernandezd@ehu.eus

Abstract. Standing sectors in the industry such as railroad or plastic injection moulds presents many challenges
for manufacturing complex components in terms of finishing requirements and mechanical properties. Because
of that, hydrostatic ball burnishing is considered an optimal solution since it reduces surface roughness and
generate hardened surfaces and compressive residual stresses, increasing the performance and lifespan of this
parts in terms of resistance and mechanical fatigue. Additionally, this technology could be integrated directly
into the machining centres, what reduces times and dimensional errors arising from mooring changes. Therefore,
lead times and production costs can be drastically reduced in comparison with other finishing techniques. The
aim of this project is to analyse the use of the ball burnishing process to improve the final quality of medium
carbon steel surfaces, minimizing surface roughness and improving hardness. In order to achieve significant
results, different working pressures are analysed in terms of surface roughness and hardness in AISI 1045 and
AISI P20 steels. The results showed a reduction in roughness parameters of more than 89% for both materials
using a pressure of 10 MPa. Moreover, at a pressure of 30 MPa, the surface hardness has been increased by 15%
and 34% respectively.
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Influence of aluminium alloys relative positioning on dissimilar
friction stir lap welds properties

S. Sabari’, I. Galvdo'?, C. Leitdo! and D. M. Rodrigues®

1 CEMMPRE, Department of Mechanical Engineering, University of Coimbra, Portugal
2|SEL, Department of Mechanical Engineering, Polytechnic Institute of Lisbon, Portugal
3|SISE, Department of Mechanical Engineering, University of Coimbra, Portugal
E-mail: sree.sabari@dem.uc.pt

Abstract. Very thin sheets of heat treatable (AA6082-T6) and non-heat treatable (AA5754-H22) aluminium
alloys were used to produce dissimilar joints by friction stir lap welding. Joint strength and mechanical
heterogeneity were assessed by performing lap tensile-shear and microhardness testing, respectively. Optical
microscopy was used to analyse the weld morphology. Welding machine outputs, such as torque and axial force,
were analysed in order to capture differences in the alloys strength during dissimilar welding. From the process
outputs analysis, it was concluded that higher Z-Forces were necessary while positioning the AA5754 alloy at
the top of lap configuration, indicating that this alloy offered higher resistance to the tool stirring than the
AAB6082 alloy. These results were associated with the flow softening of the AA6082 alloy during welding, which
was explained using finite element analysis to illustrate the welding thermal cycles and the precipitation
behaviour of this alloy. The lap welds defect formation was also related to the base materials plastic properties at
high temperatures, which was inferred from process outputs data analysis. Based on the results it was shown that

the lap welds defects might be supressed by a proper positioning the dissimilar base materials in the lap joint.

NT18
Feasibility analysis of Ceramic cutting tools for manufacturing
Austempered Ductile Iron (ADI)

A. Fernandez-Valdivielso', H. Gonzalez-Barrio%, A. Calleja%, G. Urbikain? L. N. Lopez de
Lacalle'?
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Abstract. The Austempered Ductile Iron (ADI) is a ferrous cast material that presents high design flexibility,
elevated resistance against weight, good tenacity, fatigue, and wear resistance, and additionally, cost-effective
solution. Besides, the use of these material is found in many industrial sectors as the automotive or critical
safety. However, this material presents many challenges to be manufactured in terms of low machinability
compared with cast materials. The most common technique used is reducing manufacturing steps before
performing the heat treatment, what it is not possible with tough dimensional requirements and complex
geometries. Ceramic cutting tools are presented as a possible solution to obtain a more productive process
manufacturing ADI materials. Their main characteristic consists of being hard and resistant at high temperatures
but with low tenacity. Therefore, their performance is optimal applied to continuous processes as turning. This
work presents a feasibility analysis of turning ADI material using ceramic inserts and a comparison with the
commonly used of carbide inserts. For this purpose, an experimental campaign is performed to obtain optimal
cutting parameters. Finally, cutting forces are analysed. Finally, these cutting tools perform a dry manufacturing
process, aligned with an eco-friendly solution.
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Regression Functions For Determining the Expression of Surface
Roughness at Plane Grinding of Ceramic

H. Bulea
Transilvania University of Brasov
E-mail: bulea@unitbv.ro

Abstract. The aim of the work is to determine, through mathematical modelling using regression functions, the
dependency expression between the surface roughness Ra at grinding with diamond wheels of aluminum oxide
ceramic (Al>O3) for plain grinding with longitudinal advance, and the values of the grinding processing.

NT20
Influence of vertical step on forces and dimensional accuracy of

SPIF parts — a numerical investigation

M. O. Popp!, G. P. Rusu!, V. Oleksik! and C. Biris'

"Lucian Blaga University of Sibiu, Department of Industrial Machinery and Equipment, Emil
Cioran Street No. 4, Romania

E-mail: gabriela.rusu@ulbsibiu.ro

Abstract. Single point incremental forming (SPIF) is a new flexible sheet metal forming process characterized
by low costs and the possibility to produce prototype parts without the need for a specific die. This is one of the
reasons why this process is nowadays used for manufacturing of highly customized small series parts. The
process involves the usage of a hemispherical punch which gradually deforms the sheet metal blank fixed by two
simple clamping rings, by following a path until the final shape of the product is obtained. The aim of this paper
is to investigate and analyse the influence of the vertical step over forces involved in the process and obtained
geometrical accuracy, which is one of the main drawbacks for large scale implementation of the process. A
numerical analysis was carried out through finite element method with different step size for frustrum pyramid
shaped parts made from the same material. In this way, the most appropriate vertical step can be chosen for
further experimental research in order to obtain the most accurate parts and with as little stress as possible on the
equipment involved in the process.
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Creating an ethernet communication between a Simatic S7-1200
PLC and Arduino Mega for an omnidirectional mobile platform
and industrial equipment

A. I. Marosan ', G. Constantin?, A. Barsan ',M. Crenganis' and C. Girjob'

!Lucian Blaga University of Sibiu, Engineering Faculty, 4 Emil Cioran, 550025 Sibiu, Romania
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Abstract. The degree of automation in the industry increases more and more every year, trying to make
equipment that collaborates less and less or not at all with the human operator. The basis of all automatic
industrial equipment is PLCs. This paper presents a method of extending the number of inputs and outputs of a
Siemens Simatic S7-1200 PLC, using an Arduino Mega development board, using an ethernet communication.
Following the realization of this communication, the number of inputs and outputs will increase considerably,
being able to connect various sensors used for the construction of an omnidirectional mobile platform, but also
for equipment for industry. The advantages of using this communication are multiple both financially and in
terms of flexibility and integration of robotic systems in industrial equipment.

NT22
Tool-holder working unit used for robot-based incremental sheet

forming
A. Bérsan', M. Crenganis', A. I. Marosan' and A. L. Chicea’
"Lucian Blaga University of Sibiu, Engineering Faculty, 4 Emil Cioran, 550025 Sibiu, Romania
Email: alexandru.barsan@ulbsibiu.ro

Abstract. The diversity of industrial robot applications is constantly growing, and their use in manufacturing
processes is increasing year by year. One of the most flexible sheet metal forming process, used mainly for rapid
prototyping or small series production, is represented by the single point incremental forming (SPIF). Usually,
incremental sheet forming processes are performed by means of CNC milling machines or industrial robots, both
having advantages and disadvantages. Due to the superior number of axes, especially when compared with 3-
axis CNC milling machines, one of the most obvious advantage of the industrial robots rely upon their superior
kinematic. The approach of this paper tackles the problem of designing a tool-holder working unit for SPIF
process performed through a KUKA KR 210-2 industrial robot. After designing of the working unit, and
simulating the tool path, the generated program code was used afterwards to successfully control the robot to
obtain a truncated cone-shape part.
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Using open source software CNC controllers and modular multi-
axis mechanical structure as integrated teaching environment for
CAD/CAM/CAE training

R. E. Breaz!, S. G. Racz', C. E. Girjob', M. Tera' and C. Biris'
'Lucian Blaga University of Sibiu, Faculty of Engineering, Victoriei, 10, Sibiu, 550024, Romania
Email: radu.breaz@ulbsibiu.ro

Abstract. Open source CNC controllers, such as Linux CNC are used more and more because they are open
source projects and consequently are available for free. Moreover, these controllers are highly customizable, and
their capabilities are close to the commercial solutions. The paper presents how using Linux CNC controller and
a modular structure of a multi-axis CNC machine-tools, built by a commercial company, an integrated
environment for training students in implementing CAM techniques was developed. Aside the CNC controller
and the machine-tool, a CAM software package was used for programming complex machining operations. The
kinematic model of the machine was built, for the user to be able to simulate, in a realistic way the multi-axes
machining operations. The integrated teaching environment enable the users to be trained in CNC programming
for three to five axes machining operations. Advanced programming strategies, such as tool center point
management (TCPM) can also be tested.

NT24
Conceptual solutions for digital hydraulic pumps

P. Drumea?, I. C. Dumitrescu® and M. Al. Hristea?

INOE 2000 - Subsidiary Hydraulics and Pneumatics Research Institute, 14 Cutitul de Argint,
040558, Bucharest, Romania

E-mail: dumitrescu.ihp@fluidas.ro

Abstract. One of the methods by which specialists in the field of hydraulic drives try to increase the efficiency
of the systems is the use of digital hydraulics. Digital hydraulics is a system with one or more digital components
that actively controls the output of the system. One of the basic elements of such a system is the digital hydraulic
pump. The first proposed and recognized variant was the one with digital pumping element; from this solution, it
was possible to produce digital hydraulic pumps on an industrial scale. In this article we present some solutions
regarding the creation of digital hydraulic pumps starting from several fixed flow hydraulic pumps that can
ensure the variation of the flow through a special selection of them. The displacement of each pump is different
and chosen taking into account the binary criterion. The article gives an overview of several such systems
developed within the institute.
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Simulation of Ball Bearings Static Structural Analysis
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Abstract. FEM analysis is a very efficient method for achieving results of stresses at different loading
conditions according to forces and boundary conditions applied to the component from the static analysis. The
purpose of the study was to collect data's using two different software and after to compare them with
mathematical results. This work aims at analysing the behaviour of the ball bearings under a static load, with
Solidworks, ANSYS and MESYS software. The comparison was done between the analytical results using the
Hertzian theory, ANSYS and MESYS, for two different cases of loading.
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PLM as a sequential round of the technological revolution

Elizaveta Gromova'

"Peter the Great St. Petersburg Polytechnic University, Politechnicheskaya st., 29, St. Petersburg, 195251,
Russia

E-mail: lizaveta-90@yandex.ru

Abstract. The fourth industrial revolution is actively developing in the world. Since 2011 it has become
widespread. Affecting all areas of life activity, economy, which manifests itself in the qualitative reorganization
of its mechanisms, creates new adapted management models, changes the nature of production processes. The
digital revolution opens up new opportunities for using digital networks, agile production systems, and new
business models for all stages of production. The faster the company makes this transition, the better its chances
of succeeding and outperforming its competitors. Product lifecycle management (PLM) refers to the
management of data and processes used in the design, engineering, manufacturing, sales, and service of a
product across its entire lifecycle. The introduction of digital technologies occurs at all stages of the product
lifecycle: product development, technology development, preparation and launch of production, product
production, its operation and maintenance. PLM affects the ideology of creating a new product: to reduce the
time to market and save resources, the system pushes to shift the labor intensity from the "production" stage to
the "design" stage. The purpose of this study is to analyze product lifecycle management in agile management
and to relate it to the current state of the Russian industrial development. Theoretical and practical aspects of this
concept are given. The example of PLM implementation in the Russian industrial sector is presented. The
Kalashnikov concern has built a product lifecycle management system. Today, the development of production of
an industrial enterprise is impossible without a clear understanding of all stages of life cycle management of the
product that it produces. Summarizing, PLM is offered as a promising concept for Russian economy.
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Condition Monitoring of Rolling Element Bearings: Benchmarking
of Data-Driven Methods
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Abstract. Condition-based maintenance (CBM) is a maintenance strategy used to gain updated information
about equipment condition and are today considered a natural part of the engineering filed. The replacement of
the traditional scheduled maintenance strategy in favour of CBM has the potential to significantly improve the
safety of the system operating in harsh environments of the operation and increase in productivity by prolonging
the life of an asset and prevent costly breakdowns. For many years CBM remained the subject of vigorous
research and discussions. Increasing the level of automation and the number of sensors in industries allowed
obtaining and collecting data in large amounts. The current level of computational power allows us to process
and analyse this large amount of data, which has given a new leap in the development of industrial analytics.
Rather than in the case of classical physics-based modelling tools, data-driven methods propose modelling and
forecasting frameworks based on data analysis. Consequently, the transition to the data-driven modelling gave a
leap in CBM research and has recently drawn increasing attention, providing new case studies, algorithms and
results. However, technical challenges remain. Despite great flexibility and good forecasting performances there
are several limitations of data-driven algorithms. This paper provides an extensive overview of the most widely
used data-driven failure algorithms for rolling element bearing monitoring. Bearings have played a pivotal role
for industrial machinery to operate with high efficiency and safety and they are considered to be one of the most
common machine elements of precision rotating machinery e.g. actuators robot grasping, jet engines, gas and
wind turbines and machine tool spindle units. An extensive benchmarking of various predictive and descriptive
algorithms was performed. The analysis was carried out on a dataset from the run-to-failure experiments on
bearings from NASA’s Data Repository. This paper also summarizes the current trends and highlights the
limitations with respect to traditional physics-based modelling. Special attention is paid in identifying research
gaps and promising research directions.
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Algorithm for screws profiling of a trilobed compressor
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Abstract. Screw compressors are characterized by high compression ratio of working fluids. Their role is to
reduce the volume of working gas by increasing its pressure. The active elements of this type of compressor
consist of two helical rotors, with lobes, mounted in the compressor housing. The front profile of each rotor is
composed of complex curves, including, in turn, elementary curves such as arcs, linear segments, cycloidal
curves and sometimes non analytic curves. The design of the front profile of the rotors is aimed at reducing the
friction between the rotors and improving the sealing between their profiles during rolling. This paper presents a
study of the possibility of making a conical helical rotor, multilobed, which is part of the construction of a
compressor type Z, Z + 1. This type of compressor is characterized in that the number of lobes of the driven
rotor is one unit higher than the number of lobes of the driving rotor. The paper proposes a profiling algorithm
based on "virtual focal points theorem" as an approach to the study of the winding between the conical helical
surfaces of the two rotors. The algorithm is based on the observation that the two helical surfaces form, in cross
section on the axis of the driving rotor, profiles in plane gear. This allows the determining of the specific
enwrapping condition and therefore the determination of one of the two profiles under the conditions in which
the other profile is known. The known profile can be expressed analytically or in discrete form, obtained by
measurement
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Data-driven Decision Model Based on Machine Learning
Algorithms for Welding Areas Environmental Parameters
Prediction

Carmen Catalina Rusu!, Luigi Renato Mistodie', Elena Scutelnicu’
“Dunarea de Jos” University of Galati, Faculty of Engineering,
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E-mail: carmen.rusu@ugal.ro

Abstract: The industrial manufacturing processes are producing risk factors and potentially dangerous agents
that harms directly the working operators, particularly for the case of welding engineering areas. The European
Union introduced two directives, the European Council Directive 89/391/EEC and the European Parliament
Directive 2012/18/, reinforced by the wider ISO 45001:2018 standard for occupational health and safety. These
directives and standards provide measures to encourage improvements in the safety and health of workers and
the control of major-accident hazards involving dangerous substances. However, there are many independent
research projects that develops new systems for the monitoring of the industrial environmental parameters, that
aim to find solutions for reducing the health risks resulting from the manufacturing processes, specifically for
welding areas. In this paper, a system based on Industrial Internet of Things (IloT) fixed and mobile sensors
networks is presented, that is used for acquiring environmental data from the welding areas. The proposed
solution represents a dynamic and viable way of communication, both for monitoring of the operating conditions
and for the safety of workers found in hazardous environments. The interoperability of IIoT sensors and the
complex real-time event monitoring, for the recognition and generation of digital industrial services, should be a
prerequisite in the real-time processing and prediction of the acquired data. For achieving this goal, a data-driven
decision model based on ML algorithms is proposed, that will provide prediction for the industrial environmental
parameters, allowing the identification of risky situations, setting-up alarms of the personnel in case of imminent
threats, and leading to a proper occupational health and safety management in welding field
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manufacturing. Application of methods to cover the costs as an
important factor in increasing the competitiveness of firms
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Abstract. The target parameters in a manufacturing company are turnover, reduce costs and profits from
the activity. Depending on the evolution of costs it can contribute to better financial results or lead to a
loss so the costs cover in manufacturing is an important factor for increasing the competitiveness of firms
The article presents the Technological preparation of production (TPP) method and the simplex algorithm
for obtaining the optimal results. Based on this method four examples for selecting the product and
optimum capacity utilization in the production with various production costs are presented. In view of the
expected profit, the most profitable deployment of the third example, second and fourth have the same
potential, and the first of no interest to production based on available capacity in the company.
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