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ABSTRACTS “INNOVATIVE TECHNOLOGY” 3 - 4 / 2008 
 

COMPARATIVE STUDY 
REGARDING THE TAMPING MACHINE 

 
 Sorin George Badea, Cristinel Beşleagă,  

Monica Stancu 
 

S.C. IMCF S.A. Bucureşti 
 
The modern technological process for building, 
maintenance and reparation of the railway, besides to 
other technical operations, must  include some of the 
most important technical operations like tamping, 
leveling and directing of a  railway. All these 
technical operation by tamping, leveling and 
directing of a railway are made in present by a single 
railway machine, which is known like tamping 
machine. In the world are many producers by 
tamping machine, some of the most important of them 
being in Romania through their types of tamping 
machines.      
 

COMPARATIVE STUDY 
REGARDING THE TAMPING TOOLS 

 
Sorin George Badea, Cristinel Beşleagă 

 
S.C. IMCF S.A. Bucureşti 

 
The exploitation of tamping tools is done so that each 
tamping tool can be mounted on a single tamping 
machine type, the interchangeability degree being 
limited mainly due to the size and different dimensions of 
the tamping tools grip, also due to the different way of 
grip, and fixing on the port tool. Managing different 
types of tamping tools, specific to each tamping 
machine, imply a lot of obstacles and costs. 
 

ABRASIVES RHEOPECTICS MATERIALS 
FOR NANOFINISHING  

BY STRENGTH ABRASIVES 
 

Valeriu Avramescu1, Maria Fiti2, Norvegia Elena 
Avramescu3, Nicolae Ionescu4, Aurelian Vişan4, 

Roxana Grejdanescu1, Gheorghe Orăsanu1, Nicolae 
Dumitru3, Marian Burcescu3, Ion Bădoi3, 

Loredana Theodora Păun1, Cătălin Horia Orăşanu1 

 

1 SC Institutul de Cercetare si Proiectare Tehnologica 
pentru Constructii Masini ICTCM SA Bucureşti, 
ROMANIA, 2 FITPOL SRL Bucureşti, ROMANIA,3 
SC Institutul de Cercetare Dezvoltare pentru Sectoare 
Calde INTEC SA Bucureşti, ROMANIA, 
4 Universitatea Politehnica Bucuresti – UPB-CAMIS 
Bucureşti, ROMANIA 
 

This paper presents an introduction to the field of 
nanofinishing with abrasives. This is an unconventional 
technology, a very effective method in terms of 
ecological process known as the Strength Abrasives 
Process (AFM). Equipment designed by ICTCM is an 
universal machine tool, which is composed by two 
cylinders, in order to extrude the abrasive environment 
through passages crossing (channels) and finishing 
areas and edges. Extrusion pressure is in the range 700 
- 22,000 kPa, with the flow rate of more than 380 l / 
min. There is also a system of control of process 
parameters, parameters such as temperature, viscosity, 
flow rate of abrasive environment, etc. 
The abrasive environment is a great importance 
reopectic medium, for the obtaining of an efficient 
nanofinishing technology. That one has two main 
components: a viscous fluid, which contains several 
components such as lubricants, anti-corrosive agents 
and emulsions, and an abrasive substance. The 
nature, the viscosity, particle sizes and concentration 
of abrasive material are essential for the final result 
of technology. The mixture of all these chemicals and 
materials allow a broader range of compositions of 
abrasive material. Many tests have already been 
prepared at the laboratory, using safe materials and 
ecological ones and preliminary results are very 
promising. 
 

SPECIFIC ISSUES ON EQUIPMENT AND 
PARAMETERS PROCESS OF TECHNOLOGY 

FOR FRICTION WELDING WITH SWIRL 
ELEMENT (FSW) 

 
Cristian Birtu, Valeriu Avramescu , Gheorghe Marin  

ICTCM Bucureşti 
 
This paper presents constructive and functional 
characteristics of specific equipment used in the newest 
technology of welding: Friction Welding with active 
rotating - element FSW ( "Friction Stir Welding"). In the 
first part of the paper is submitted the process of friction 
welding, the specific technological parameters and their 
usual values, which are published in the literature. 
There are detailed the constructive characteristics of 
specific equipments of FSW technology, for the series 
production and for tests prosecution, produced by 
international specialized companies. In the second part 
of the paper are presented the results obtained from the 
implementation and operational and technological 
testing, considering the cynematic and dynamic 
parameters of the process. The end of the paper presents 
the conclusions reffering on the construction and on the 
equipment working conditions, as well as on the process 
of welding FSW. 
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TECHNICAL PERFORMANCES  
AND ECOLOGICAL ASPECTS  

OF MACHINE TOOLS  
AND INTEGRATED SYSTEMS 

 
Constantin ISPAS 1, Ecaterina Camelia POCRIS 2 

 

1 POLITECHNICA University from Bucharest, 
Bucharest, ROMANIA, 

2 SC ICTCM SA, Bucharest, ROMANIA 
 
The paper presents current national and international 
trends in the development of machine tools and 
integrated systems of machining. It is a common 
place that ecological aspects related to machine tools 
operation have always been and will be an issue of 
great concern. Reaching higher speed limits has 
always been the general desideratum of specialists 
working in all industrial domains. The article gives 
detailed specifications in this domain, when applied 
to the particular cases or machine tools and 
integrated systems.   
 

FRAGMENTATION EQUIPMENT OF THE  
TIMBER IN ORDER TO OBTAIN VEGETAL 

ECOLOGICAL COMPOST  
 

Leonard Mihăescu 1, Octavian Gabriel Grigore 2, 
Corneliu Cristescu 3 

 
1 S.C. ICTCM-SA, Bucureşti, ROMÂNIA,  
2 S.C. ICTCM-SA, Bucureşti, ROMÂNIA,  

3 INCD-INOE 2000-IHP, Bucureşti, ROMÂNIA 
 
The paper presents the research-development 
activities in order to realize an equipment for 
breaking-up and crumbling which processes 
mechanized the wood scraps, resulted of the 
cleaning/cutting of trees and bushes from the forest 
areal and parks, in order to obtain the vegetal 
compost used to develop an ecological agriculture 
with good (positive) effects on environment, but also 
used to obtain biomass, which is necessary to 
produce regenerable fuel, as an unconventional 
energy resource. This equipment is a bio-shredder 
used in shredding organic and vegetable waste, with 
a single feed opening and a single chipping system 
with grid refining and centrifugal blower for 
evacuation the products. The fineness of the ground 
material can be adjusted through a riddle by request. 
This equipment is an absolute novelty for Romania 
and it responds to EU requirements concerning the 
environment protection. 
 
 
 

TESTING OF THE FRAGMENTATION 
EQUIPMENT OF THE  TIMBER  

 
Corneliu Cristescu1, Leonard Mihăescu2, Aurel 
Zapciu3, Constantin Călinoiu4, Adrian Mirea5 , 

Petrică Krevey6, Bogdan Lupu6, Alexandra Vişan6    

 

1INOE 2000-IHP Bucureşti, ROMÂNIA,  
2 S.C. ICTCM-SA  Bucureşti, ROMÂNIA,   

3 INCDMF Bucureşti, ROMÂNIA,  
4 S UPB-CCEPM Bucureşti, ROMÂNIA,  

5 S.C. ROMFLUID SA, Bucureşti, ROMÂNIA,  
6INOE 2000-IHP Bucureşti, ROMÂNIA 

 
The article presents the experimental research 
developed  after the physical realization of the 
equipment for breaking-up and crumbling which 
processes mechanized the wood scraps, in order to 
check the technical and technological performance to it. 
Testing equipment was made by using a modern 
instrumentation, with monitoring and the acquisition of 
main functional parameters. It shows the technical 
solutions for the implementation of sensors and 
transducers on equipment for taking the evolution of the 
mechanical and hydraulic parameters. It is presented a 
system for measuring and recording the main functional 
parameters of the equipment. Finally, it is showed some 
variation of graphics functional parameters of the 
equipment, produced in the testing phase of the 
equipment in the operation conditions. 
 

EQUIPMENT FOR MONITORING WATER 
QUALITY  

 
Constantin Nicolescu 1, Luminiţa Cruceanu 2,  

Carmen Marin 3, Codruţ Darie 4, Gheorghe Şovăială 1, 
Teodor- Costinel Popescu 1 

 
1 The National Research and Development Institute 
for Optoelectronics 2000  - Branch: The Hydraulics 

and Pneumatics Research Institute INOE 2000 – IHP, 
Bucharest, ROMÂNIA 

2 The Centre for Scientific Equipment (CAST) 
Bucharest, ROMÂNIA 

3 National Administration of Land Reclamation 
(ANIF), Bucharest, ROMÂNIA 

4 The National Research and Development Institute 
for  Fine Mechanics (INCDMF), Bucharest, 

ROMÂNIA 
 

In Romania the irrigated surface with high economic 
efficiency it is estimated at 3.5 mil. ha. On national 
scale there is no integrated approach of the quantity 
and quality values of the irrigation water, and 
resource, as well as an equipping of the pumping 
station. On international scale, in the developed 
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countries the pumping stations are provided with 
equipment for monitoring, on real time, the quality or 
the pumped water and  for warning about critical 
situations (emergencies). 
The technical solution consists of an equipment which 
monitors the following parametres: turbidity, pH, CE 
at 250C, Na+, Cl-. The lapse of time for monitoring is 
of 10 – 60 min. The main components are the 
following: the prelevation pump (submersible) the 
monitoring board, the repression pipe of the analysed 
water. There are made warnings about tue exceeding 
of the programmed level for each monitored 
parameter, about tue fact that the pump and agitator 
don’t work or about any other source of damage. 
The testing of the equipment in the ground was made 
at the base pumping station Manta, from the Danube 
Meadow, Giurgiu county. 
The water is from the Danube and it is in most of the 
cases mixed with the water originating from drainage 
mixed with the drainage water. 
 

RESEARCHES ON USE OF RENEWABLE 
ENERGY SOURCES IN THE MACHINE 

BUILDING INDUSTRY 
 

Florentina-Cristina Ivaşcu *, Alexandru Rădulescu** 

*Global Energy Services, Bucuresti, ROMANIA, 
**Universitatea “POLITEHNICA” Bucuresti, 

ROMANIA 
 

The purpose of analysis for this paper is to support 
renewable energy sources through the collection of 
industrial and municipal waste and biogas recovery 
of such product. Renewable energy sources are the 
oldest sources of energy used, in various ways. At 
present the use of renewable energy sources is 
realized through the application of modern 
technologies. In this context, the paper proposes a 
technical-economic analysis for the installation of a 
group of cogeneration operation with the biogas,  
needed for the production of electricity and heat. 
 

MODERN TECHNOLOGY OF  
RADIOACTIVE DECONTAMINATION OF 
METAL MATERIALS RESULTING FROM 

THE DECOMMISSIONING OR 
REPLACEMENT OF THE EQUIPMENT IN 

NUCLEAR FIELD 
 
Dumitru  Buca 1 ,Valentin Barbu,   Dumitru Mihaila2, 

Constantin Stan2 

1-SC ICTCM SA , Bucureşti, ROMANIA, 
 2- INCD-MRR  , Bucureşti, ROMANIA 

 
In the following article is presented a new technology 
for decontamination the metallic materials which 
come from used radioactive mining facilities. It is 

presented the main installation for decontamination, 
using the impact with abrasive and also, the 
advantages of this technology.  
 
NEW CONCEPT OF NET-SHAPE COVERING 

FOR REVOLUTION METALIC PARTS 
OBTAINED BY ROTATING FORGING  

 
V. Şchiopu1, D. Luca2, I. Asandei1, C.Gentoiu3 

 
1S.C. PRESUM PROIECT S.A. Iaşi, 

 2U.T. „Gh. Asachi“ Iaşi,  
3S.C. ICTCM S.A. Bucureşti. 

 
This new concept is related to the development of a 
modern technology for net-shape coating of the 
axisymmetrical metallic parts (spindle and bush type) 
by cold rotary swaging. The new technology have the 
purpose to realize parts with basic structure made 
from cheap materials with high fatigue strength, on 
which is applied, in that areas where different 
characteristics (low friction coefficient, high 
hardness etc.) are required, a layer of expensive 
materials which provides this characteristics. 

 
THE BIOMASS - A CLEAN AND RENEWABLE 

FUEL FOR THE ENERGY PRODUCTION 
IN THE MODERN GASES PLANTS 

 
*Elena Laslu, *Gabriel Laslu, **Gheorghe Badea, 

**Gheorghe Sarbu 
 

*AIM Bucuresti ,**S.C. ICTCM S.A. Bucuresti, 
ROMANIA 

 
Biomass gasification is a complete conversion of 
biomass in a gas fuell by heating in an optimum 
medium, air, oxsygen, or steam promise to become a 
basic sourse of electric energy.Gasification of 
biomass is a real process for obtine of electric energy 
in boilers steam turbine, heat engins, gas turbine and 
argumentatif of harmony for many fuell cells. 
 

MODULAR SYSTEMS  
FOR MACHINES BUILDINGS 

 
Marin Gheorghe, Raluca Magdalena Niţă 

 
 SC. ICTCM SA, Bucharest, ROMANIA   

 
The paper refers to the modular systems in the 
machine tools design in the purpose of modulisation 
improvement of the components and new 
characteristics development and new functions in 
order to adapt at new fabrication possibilities, taking 
in consideration the  productivity and quality 
production improvement. 
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ELECTRIC ARC THERMAL SPRAYING  
OF CuAl9Fe3 AND CuSn6P ALLOYS,  

AN EFFICIENT SOLUTION  
TO OBTAIN  REQUIRED COATINGS FOR 

SLIDER BEARINGS 
 

Valentin  Mihailescu, Gheorghe Badea, Leonard 
Teodoru 

Fundatia “Profesor Constantin Popovici”, Bucureşti, 
ROMANIA 

 
The article contains a synthesis of the results from 
tests on the  mentioned alloy. Performed tests are 
grouped into two categories, namely:  

a) tests that are specific to thermal spray 
deposition comprising optimal parameters for 
spraying depending on the pursued aim; 
b) tests that are specific  to the  deposition wear 
behaviour, respectively tribological tests.  

The synthesis of these tests defines the behavior during 
service of  mentioned alloy, therefore its fields of use.  
 

METHODS AND TOOLS  
FOR ENVIRONMENTAL TECHNOLOGIES 

AND ECO-DESIGN 
 

Alexandru Radulescu* , Mihaela Alina  Aron* 
*Universitatea “POLITEHNICA” Bucuresti, 

ROMANIA 
 
Innovation in the spirit of eco-efficiency may consist of 
incremental improvements in processes or products, but 
also a more radical leap to a new technology. Eco-
efficiency (EE), often superimposed the term eco-
innovation, is an integral part of the Strategy for 
Sustainable Development (SDD), targeting mainly the 
economy, the environment and highlight the inter-
relationships between them. But is directly related to the 
social component in the consumer demands of society. 
 

3D DIMENSIONAL CHAINS 
 
Ştefan Tudorel Crăciunoiu*, Cristian Nicolau*, Ana-
Maria Constantinescu*, Valeriu Avramescu*, Serban 

Petrescu**, Laurentiu Bucur**,  Paul Flondor**, 
Adrian Ghionea***, Irina Marcu**** 

 
* ICTCM , ROMANIA,  

** SCNeuron Group  SRL ROMANIA,  
*** University POLITEHNICA of Bucharest – 

CNCPST OPTIMUM, ROMANIA,  
**** ASRO, ROMANIA 

 
This project aims to elaborate a methodology to 
establish spatial dimension chains, with a vectorial 
and statistic approach. This methodology will be set 
in an algorithm in order to issue a software product. 

A calculation method for dimensional chains treated 
statistically as vectors, along with a software structure 
for calculation, will be developed, and the program will 
be experimented on well-known  modules in mechanical 
engineering-technical drawing and assembly parts – as 
well as on other technologies-tolerances and machine 
manufacturing.Regarding the application of the method 
in technology, the starting point is the well known fact 
that the processing on specific machine translates in the 
change of the reference system of the semi-fabricate 
from the functional–constructive reference system to the 
reference system of the processing automated tool.  
 

MATHEMATICAL SIMULATION  
FOR THE DEVELOPMENT  

OF THE EQUIPMENTS  
FOR PROCESSING MODULATION 

  
Gheorghe Marin1, Valeriu Avramescu2,  

Aurel Costea3, Nicoleta Rachieru4 
 

1,2S.C. ICTCM Mechanical Engineering and Research 
Institute S.A., Bucharest, ROMANIA,   

3,4S.C. AL PLAST CONF, Campulung, ROMANIA  
 
The modernization of the fabrication process of the 
machine construction domain enforce o 
reconsideration of the priorities regarding the 
evolution of the technological system. The 
elaboration and the utilization of some calculation 
methods, mathematical models and optimization 
algorithms have permitted us to develop new modular 
structures with characteristics and superior 
performances regarding the precision, productivity 
and the flexibility of the devices, equipments and 
other mechanical systems. 
 
SIMULATION AND EVALUATION METHODS 

FOR THE ACCIDENTS DONE  
BY THE IGNITION OF HYDRAULIC FLUIDS 

IN CONTACT WITH WARM SURFACES 
 

Buzoianu Dragos1), Stancu Rodica1), Deleanu 
Lorena2), Ripa Minodora2) 

 
1)  S.C. ICTCM S.A.,  Bucuresti, ROMANIA 
2) Universitatea DUNAREA DE JOS,  Galati, 

ROMANIA 
 
The paper presents a study on the causes of fires 
caused by accidental ignitions of various combustible 
materials, as well as measures taken to avoid such 
accidents. Are presented methods of simulation and 
evaluation of accidents caused by the ignition of 
hydraulic fluid in contact with hot surfaces and 
installation done to determine the fluids 
inflammability in contact with hot surfaces. 
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DETERMINATION  
OF THE PARAMETERS CORRELATION  

FOR THE PROCESS OF ROTATING FORGING 
OF TUBULAR PARTS,  

USING NUMERICAL MODELLING  
 

V. Schiopu1, D. Luca2, I. Asandei1, C.Gentoiu3 

 

1S.C. PRESUM PROIECT S.A. Iaşi,  
2U.T. „Gh. Asachi“ Iaşi;  

3S.C. ICTCM S.A. Bucureşti, ROMANIA 
 

Although rotary swaging process is used from some time, 
the correlation between its main parameters remain 
unknown, the development of applications being done 
mainly through experimental ways. Experimental 
researches have the disadvantage of not being able to 
provide information about significant parameters, such as 
stresses and strains. In contrast, numerical calculations, 
like finite element analysis (FEA), provide the opportunity 
to determine all relevant parameters at moderate cost. 
 

ASPECTS AND RESULTS  
OF THE NUMERICAL SIMULATION  

OF THE DEEP-DRAWING OF BUTT-WELDED 
PARTS 

  
M. Tera, O. Bologa , V. Oleksik 

  
 “Lucian Blaga” University of Sibiu, Sibiu, ROMANIA 

 
Butt-welded metal sheets have many advantages, such as 
decreasing the part’s weight, reducing the manufacturing 
costs and an increased dimensional precision. In order to 
benefit from these advantages, a detailed knowledge of 
this kind of sheet's behaviour during deep-drawing is 
necessary. The current paper aims to analyse the 
analytical model of deep-drawing a blank realized 
through the butt-welding of two metal sheets. A 
comparison between the deep-drawing of such kind of 
blank and the deep-drawing of a conventional blank is 
also discussed.  
 

STATIC BEHAVIOUR OF AN ADVANCED 
ULTRA-LIGHT SANDWICH COMPOSITE 

STRUCTURE FOR A WHEEL CHAIR 
 

Florin Teodorescu, Condurache Dumitru, Grigore  
Stanca, Valeriu Avramescu,  Raluca  Magdalena Nita 

 
Mechanical Engineering and Research Institute 

SC ICTCM SA Bucharest, ROMANIA 
 

A theoretical approach of an ultra lightweight sandwich 
composite structure with extreme rigidity is presented. 
The structure features two carbon/epoxy skins 

reinforced with twill weave fabric, and an expanded 
polystyrene (EPS) core. The structure is subjected to a 
biaxial field of normal loads combined with a shear 
load. An equivalent model of this structure is presented. 
It has been accomplished a comparison between this 
structure and a similar one with glass/epoxy skins 
reinforced with EWR-300 fabric. Sandwich structure’s 
strains, stresses, skins plies’ strains and a comparison 
between the rigidities of the structure’s components are 
presented. A theoretical approach regarding the 
bending of the structure is also shown. 
 

ON THE PRE-TENSIONING TECHNIQUE  
OF PMC-TUBES FOR A ULTRALIGHT 
WHEEL CHAIR WITH APPLICATIONS  

IN THE MEDICAL TECHNIQUE 
 

* Grigore Stanca, * Florin Teodorescu,  
* Dumitru Condurache, ** Horatiu Teodorescu,  

* Stefan Craciunoiu 
 

* Mechanical Engineering and Research Institute 
SC ICTCM SA Bucharest, ROMANIA 

** Transilvania University of Brasov, ROMANIA 
 
The paper presents an original method to increase the 
loading capability of PMC (polymer matrix composite) 
tubes used for ultralight wheel chair for persons with 
locomotors disabilities. The method involves the 
introduction of supplementary internal stresses in thin-
walls cylinders with only a few wound layers. An 
original device has been developed to attain this end. 
Various tube specimens with different disposal of 
reinforced material were carried out. The specimens 
have been heated at a proper temperature and then an 
elastic material was pressed at the inner of the tubes. 
While keeping the internal pressure, the specimens were 
cooled and then discharged. Then, the pre-tensioned 
specimens were subjected to internal pressure until 
weeping occurs. Using this method of pre-tension, the 
loading capability of PMC-tubes is increased up to 
43%. A theoretical approach regarding the cross-ply 
and balanced angle-ply composite tubes is presented. 



 
TEHNOLOGIA INOVATIVĂ – Revista „Construcţia de maşini” nr. 3 - 4 / 2008 

 

THE SIMULATION OF THE LOADINGS 
APPEARED IN THE TIME  

OF PROCESSING THROUGH  
THE FINITE ELEMENT METHOD  

FOR SOME OF THE COMPONENTS  
OF AN ADJUSTABLE MODULAR 
SYSTEM OF TOOLS GUIDANCE 

 
Gheorghe Marin, Valeriu Avramescu, Grigore 

Stanca, Raluca Magdalena Nita 
 

Mechanical Engineering and Research Institute, 
Bucharest, ROMANIA 

 
The modular elements devices are more and more 
used within flexible production. The use of simulation 
by the finite element method allows settling the 
processing accuracy of such equipments since the 
designing level. This paper presents the main stages 
in simulating the behaviour of an adjustable modular 
system of tools guidance in processing holes and the 
influence of the system configuration, of the 
processed material and of the diameter of the hole 
over the strain of the slip bushing. The limits of the 
processing accuracy are shown, ensured by two 
configuration of the guiding unit of the tool. 

 
MATHEMATICAL MODELLING  

AND ANALYSIS OF RESIDUAL STRESS  
IN  FILMS BONDED BY TERMICAL 

SPRAYING, USING THE FINITE ELEMENT 
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PACKAGE FACILITIES 
 

Leonard Teodoru1, Valentin  Mihailescu2, 
Gheorghe Badea3, Alexandru Ionescu4 

 
1Fundatia “Prof. Constantin Popovici”, Bucuresti, 

ROMANIA,  
2Fundatia “Prof. Constantin Popovici” Bucuresti, 

ROMANIA,  
3 SC ICTCM SA Bucuresti, ROMANIA,  

4Fundatia “Prof. Constantin Popovici” Bucuresti, 
ROMANIA 

 
The topic that the project aims to achieve is an 
original approach regarding the remanent tensions 
in the coatings obtained by thermal spraying, at the 
level of the sprayed particle, using the finite element 
method and the facilities of the program package 
ALGOR for mathematical modelling. 

ASSURANCE IN FINANCIAL REPORTING, 
 NEW INSTRUMENTS FOR A BETTER 

INFORMED MANAGER  
 

 Monica Buga, Sorin George Badea,  
Cristinel Beşleagă 

 
S.C. IMCF S.A. Bucureşti, ROMANIA 

 
This paper aims to improve the quality of managers’ 
decisions due to better financial reporting, to find 
tools to enhance financial reporting and assurance 
processes, in order to reduce skepticism of all range 
of financial data users. The paper describes some of 
the benefits and opportunities in relation to the use of 
XBRL, as it exists today and suggests extension under 
Romanian accounting low. 
 

TECHNOLOGICAL CHALLENGES  
IN ROMANIAN OIL MARKET 

 
Mihai Dimian, Gina Cristina Dimian (Bănică) 

 
Academy of Economic Studies, Bucharest, 

ROMANIA 
 
This paper aims to define the place of a bio-refinery 
into the Romanian economic system, presenting both 
the industrial crops considered by the authors to be 
the most recommended to obtain biofuels, and, 
synthetically the technology used in this area. 
Also, by estimating the potential market in this field 
there is pointed out the possibility to develop a new 
competitive advantage for certain regions of 
Romania, if the integration of the new products is 
undertaken according to marketing and quality 
concepts. 
 

MODERN APPROACHES  
ON THE RELATIONSHIP BETWEEN SIZE 

COMPANIES AND THE CONTENT 
OF HUMAN RESOURCE MANAGEMENT 

 
Ana-Maria Grigore*, Mitulescu Aurelia-Mihaela** 

  
* Universitatea Hyperion, Bucuresti, ROMANIA,   

** Fundaţia “Profesor Constantin Popovici”, 
Bucuresti, ROMANIA 

 
 
Thoroughful  and systemic approach upon MRU in 
SME’s it’s a relatively new phenomena. Research and 
studies carried in SME’s point to the fact that the firm 
size, the informality of the structure and of the 
processes  on one side, and the atitude and values of 
the owner-manager, have a significant impact upon 
the ways to adopt  RU  practices. 
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CLUSTERS - PROSPERITY GENERATOR 
UNITS IN ROMANIAN MANUFACTURING  
 

R. Stancu, G. Diacov 
 
S. C.  ICTCM  Institutul  de  Cercetare  si  Proiectare  

Tehnologica  pentru Constructii  Masini  S. A., 
Bucuresti, ROMANIA 

 
This article plans to offer a methodological and 
pragmatic base for those interested to establish clusters 
in all regions of Romania. It is addressed mainly: SMEs, 
local public administration, research community 
(research institutes, universities), financial institutions, 
institutions of cooperation (chambers of commerce, 
organizations of business, etc.). 
 

“INNOVATION ROMANIA”CENTERS 
NETWORK. NATIONAL NETWORK 

OF INFORMING CENTERS AND ASSISTANCE  
IN RESEARCH -DEVELOPMENT -

INNOVATION  AND TECHNICAL TRANSFER 
“INFOAS" PROJECT – PNCDI/Modul 1 

 
Catalin SFETCU 

 
Fundatia “Profesor Constantin Popovici”, Bucureşti, 

ROMANIA 
 
Since 1992 (PHARE Program for Restructuring the 
System Science and Technology in Romania-phase 1) 
and continuing 1996 (PHARE Program for 
Restructuring the System Science and Technology in 
Romania-phase 2) and the framework programs, the 
European Commission has made efforts to Romania in 
implementing a system for Research – Development - 
Innovation and TT consistent and compatible with the 
European system.  
 The European Commission has succeeded in co-
financed projects to support the construction of the 
system only to a certain level. Non-finality of this system 
has led a Romanian non- efficiency of the Romanian 
research, in particular and a low efficiency  of 
Romanian economic system, in general.  
 Efforts in recent years of the National Authority for 
Scientific Research Program, using 
INFRATECProgram, have not managed to solve the 
problem of the system definitization, only supplement it.  
 We believe that all the steps and achievements of the 
European Commission and the National Authority for 
Scientific Research have been correct and necessary, but 
something is missing – the interested parts of the system, 
which are directly interested in Romania’s achievement 
of a sustainable economy, based on knowledge, of an 
economy based on development. 
 
 

ECONOMICS CONCEPTS APPLIED  
IN THE COMPETITIVE PRODUCTS 

DEVELOPMENT   
 

Ioan Dan Filipoiu*,. Cristian Alionte*,  
 Stephan Műller**, Alexandra Műller ***  

 
*Universitatea “POLITEHNICA” Bucureşti, 

ROMÂNIA,  
**EMC2 Computer Systems AG Zűrich, ELVEŢIA, 

***Credit Suisse Zűrich, ELVEŢIA 
 
The goals of this paper are, on the one hand, 

supporting the operator in making a selection 
between various and on other hand for manufacturers 
provides a methodical framework for the development 
of innovative configurations of production equipment 
against the background of life cycle costs calculation. 
This paper is presents the costs basics regarding the 
technical decisions of products innovations. In the 
efficient selling of new innovative products, the main 
issue is marketing of innovation. The economical 
fundaments of the technical decisions must be a part 
of the product development cycle and represents the 
key of success when the product is promoted and sold 
on the market. Therefore, this is possible using the 
analysis of added value method applied on product 
development. This analysis aims for design and costs 
of product functions to be done with minimal effort 
but they must fulfil the client’s needs and must have a 
low ecological impact.  
 

LIFE CYCLE – BETWEEN PRODUCT  
AND ITS IMPACT OVER ENVIRONMENT 

AGENTS 
 

Ana Maria Onu, Ioan Piturescu, Emilia Stanescu 
 

Institutul National pentru Intreprinderi Mici si 
Mijlocii, Bucuresti, ROMANIA 

 
In the activity of a firm, the environment plays an 
essential role in defining its strategies, using the 
development opportunities, forming the realizing 
support objectives for economic increasement, 
profitability or only surviving. 
In the opinion of Phillip Kotler, the product, named 
“global” can be defined as being “the assembly of 
the external enterprise’s forces and factors that are 
able to affect the product’s development manner”.  
The PRODUCT is the material result within a system 
concept, addressed to satisfy a need and represents a 
sum of material and immaterial components and 
independent features that form a total unit. 
The product brought on the market has to be tackeled 
within a system concept, that englobes the good’s 
material substance and also an ourside component, it 



 
TEHNOLOGIA INOVATIVĂ – Revista „Construcţia de maşini” nr. 3 - 4 / 2008 

 

has to be tackled from different points of view, 
framing the following conceptions: 

1. The integrating conception towards the product 
concerns the product as a complex system of 
material and immaterial components. 

2. The valuable conception 
3. The functional conception 
4. The conception that regards the changing status 

on the market. 
 
RESEARCHES CONCERNING  APPLICATION 

OF LIFE CYCLE ASSESSMENT 
TO PROCESS INDUSTRY PRODUCTS 

 
Irina Rădulescu 

 
 S.C. ICTCM S.A., Bucharest, ROMANIA 

 
The paper presents the concept of  lifecycle product 
and considerations about Life Cycle Assesment.  
The author emphasizes some applications of life cycle 
assessment to process industry products.  
Today’s market prompts customers, decision makers 
and investors to become more and more interested in 
environment protection, in sustainability - to assure  
a good impact of the business on the environment. 

BIO-CHEM DECONTAMINANTS 
BASED ON THE OXIDANT COMPOUNDS  
AND AMMONIUM QUATERNARY SALTS 

 
 Stefan T.Craciunoiu1, Emilia Barbulescu1,.  

Carmen Raducanu1, Viorel Ordeanu2,  
 Marius Necsulescu2 

 

1  -  Institutul de Cercetare si Proiectare Tehnologica 
pentru Constructia de Masini – ICTCM 

2  -  Centrul De Cercetari Stiintifice  Medico-Militare 
– CCSMM 

 
A series of substances  recommended as biological 
and chemical decontamination agents and new 
synthetized substances were tested.  The substances 
are characterized by a high chemical stability.  
The products are soluble in water and in different 
organic solvents. It is a universal biocide with 
bactericide,  fungicide effects with multiple uses. 
These substances are characterized through a low 
toxicity for  mammals and human subjects. 
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 COMPARATIVE STUDY  
REGARDING THE TAMPING MACHINE  

 
 

 Sorin George Badea1, Cristinel Beşleagă1, Monica Stancu1 
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ABSTRACT 
The modern technological process for building, maintenance and reparation of 
the railway, besides to other technical operations, must  include some of the most 
important technical operations like tamping, leveling and directing of a  railway. 
All these technical operation by tamping, leveling and directing of a railway are 
made in present by a single railway machine, which is known like tamping 
machine. In the world are many producers by tamping machine, some of the most 
important of them being in Romania through their types of tamping machines.      

    
KEYWORDS: tamping, leveling, directing, railway, machines 

 
 

1. INTRODUCTION 
 
 The railway has in his structure/ making [1] 
the following important elements (Fig. 1): 
1 – rail which is made by steel; 2 – sleeper which is 
made by wood, reinforced concrete, steel, 
composite material; 3 – broken stone; 4 – ballast 
and sand; 5 – platform / soil/ ground of a railway.  
 
  

 
 

Fig.1. The structure of a railway 
 
For making the geometry of a railway in 

space (in the longitudinal, horizontal and 
transversal plane) are necessary technical 
operations by tamping, leveling and directing of a 
railway. All these technical operation by tamping, 
leveling and directing of a railway are made in 
present by a single railway machine, which is 
known like tamping machine. 
 

2. MECHANIZED TAMPING OF 
RAILWAY 

 
  The technical process for building and 
maintenance of the railways contain many 
technical operations, one of them being the 

tamping operation [2], which represent a very 
important operation, because the tamping have  that 
the main purpose to assure a specific geometry and 
resistance of the railway (Fig.2).  

  

 
 

Fig.2. Tamping operation 
 

 
 In generally, mechanized tamping is being 
executed with two tamping mechanism, which are 
disposed on the both sides of the railway (on the both 
rail), on a tamping machine. 
 Tamping is being executed [3] with the help of 
the tamping tools (Fig. 3). 
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          a                                            b 
 

Fig.3. The tamping tool  
P&T 09-32 CSM curved – a,  

P&T 08-275 UM – b, for the mechanized tamping. 
 

The constructive elements of a tamping tool 
are: 1-active part – tine; 2-body of the tool; 3-the 
part of the tamping tool which is attach to the port 
tool; 4-part of the tamping tool which prevent the 
rotate of the tamping tool into the port tool; 5- 
special part of tool for drawing out the tool from 
the port tool 

Mechanized tamping consists [4] in the 
vibration (oscillation) and squeeze of the ballast 
under the inferior part of the sleeper, at frequencies 
by 35 Hz, amplitude of the oscillation is 3÷5 mm 
and the force is 10 KN – Fig.2. 

In the world are known a few types of 
tamping: synchrony tamping, asynchrony tamping, 
elliptic tamping and combination of these. The 
different among these tamping types is done by the 
different movements of the tamping tool or the pair 
of tamping tools which work together. These 
tamping types are particular/specific to each 
producer/manufacturer [5, 6]. 

 
2.1. The syncrony mechanized tamping 

 
 The synchrony tamping (Fig. 4) is meeting in 
the case of tamping mechanism (Fig. 4, 5) from 
BNRI-85 tamping machine (Fig. 6) which is made 
by Marub Romania or a few types of Matisa 
Switzerland tamping machines. 
 Characteristic for this type of tamping 
mechanism is the fact that the squeeze movement – 
b is synchronic for all tamping tools, indifferent by 
the resistance of the ballast for each tool. This fact 
is a disadvantage for quality of the tamping 
operation, because it can happened that one 
tamping tool can meet a high resistance and lead to 
maximum squeezing force and stop the squeeze 
movement for all tamping tools, even if the others 
tamping tools don’t reach/ obtain the necessary  
squeezing force and movement, for the 
compression of the ballast.   
  

      

 
Fig.4. Schema of synchrony tamping operation 

 
1- axle with eccentric for vibration movement-c;  
2 – connecting rod for transmission of vibration 
movement-c;  
3- port tool;  
4 - screw mechanism for squeeze movement- b;  
5 - mechanism for basing and squeezing of tamping 
tool into port tool;  
6 - tamping tool; a – ascending and descending 
movement of tamping mechanism for penetrating of 
tamping tool into the ballast.  
 

 
 

Fig.5. Synchrony tamping mechanism BNRI-85 
  

 
 

Fig.6. BNRI-85 tamping machine 
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2.2. The asyncrony mechanized tamping 
 

The asynchrony tamping (Fig. 7) is meeting 
in the case of tamping mechanism (Fig. 7, 8, 9) 
from Plasser & Theurer - Austria, Matisa 
Switzerland new tamping machines. 

Characteristic for this type of tamping 
mechanism is the fact that the squeeze movement – 
b is asynchrony/ independent for each tamping 
tools, indifferent by the resistance of the ballast for 
each tool. This fact is a advantage for quality of the 
tamping operation, because if one tamping tool can 
meet a high resistance and lead to maximum 
squeezing force and stop the squeeze movement for 
this tool, the others tamping tools continues the 
independent squeeze movements for each tool, 
until to the maximum force and motion/ ride.  

 

 
 

Fig.7. Schema of asynchrony tamping operation 
 

1- axle with eccentric for vibration movement-c;  
2 – connecting rod for transmission of vibration 
movement-c;  
3 - port tool;  
4 - hydraulic cylinder for squeeze movement - b;  
5 - mechanism for basing and squeezing of tamping 
tool into port tool;  
6 - tamping tool; a – ascending and descending 
movement of tamping mechanism for penetrating 
of tamping tool into the ballast.  
 

 
 

Fig.8. Asynchrony tamping mechanism  
Plasser&Theurer 08-275 UM 

 

 
 

Fig.9. Plasser&Theurer 08-275 UM  
tamping machine 

  

 
 

Fig.10. Tamping mechanism: 
 

1 - tamping tool;  
2 - port tool;  
3 - hydraulic cylinder for squeeze movement;  
4 - mechanical limitation for squeeze movement;  
5 - pneumatic cylinder for mechanical limitation 
movement;  
6 - axle with eccentric for vibration movement;  
7 - guiding for vertical movement of the tamping 
mechanism;  
8,9 - joints; 
10 - chassis of the tamping mechanism. 
 

 
 

Fig.11. Asynchrony tamping mechanism  
Plasser&Theurer 09-32 CSM 
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Fig.12. Plasser&Theurer 09-32 CSM  
tamping machine 

 

 
 

Fig.13. Asynchrony tamping mechanism  
Plasser&Theurer 08-16 

 

 
 

Fig.14. Plasser&Theurer 08-16 tamping machine 
 
 
 
 
 
 
 
 

 
 

 
 

Fig.15. Asynchrony tamping mechanism  
Plasser&Theurer 08-475 UM – 4S 

 

 
 

Fig.16. Plasser&Theurer 08-475 UM – 4S  
tamping machine 

 

 
 

Fig.17. Asynchrony tamping mechanism  
Plasser&Theurer 07-275 
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Fig.18. Asynchrony tamping mechanism  
Plasser&Theurer 08-275 SP 

 

 
 

Fig.19. Plasser&Theurer 08- 275 SP tamping 
machine 

 
3. THE COSTS EVALUATION 

 
An important element in construction and 

maintenance of the railway cost analysis is the cost 
implied by the tamping operations. Increasing the 
productivity of the tamping operation leads to 
reduction of the unit costs of these operations.  

For comparison at SIMC Buzau, this is a 
subsidiary of SC IMCF SA Bucharest, which is 
specialized enterprise for mechanized maintenance 
of railway, we having in view tamping operation 
activities in 2002, 2006 and 2007. 

SIMC Buzau has following tamping machine: 
In 2002: 14 BNRI – 85 tamping machine, 1 

Plasser& Theurer 09-32 CSM tamping machine 
and 1 Plasser& Theurer 08-275 UM tamping 
machine; 

In 2006, 2007: 12 BNRI – 85 tamping 
machine, 1 Plasser& Theurer 09-32 CSM tamping 

machine and 1 Plasser& Theurer 08-275 UM tamping 
machine. 

 
For evaluation the cost of tamping machines we 

have in view three costs part: costs with reparation of 
machine, costs with exploitation of machine and the 
total costs. These costs were reported at the quantities 
of tamping operation for each year. 

For evaluation of costs we have in view the 
following elements of costs: auxiliary materials for 
exploitation, spare parts, materials, fuel, oil and cost 
with manual labor, indirect costs, utilities costs, taxes 
and duties.     
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Fig.20. The comparison cost for tamping machine  

in 2006 
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Fig.21. The comparison costs for tamping machines 

in 2007 
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Fig.22. The comparison costs for BNRI – 85 tamping 

machine for 2002, 2006, 2007 

The cost EUR/Km  2002, 2006, 2007

0.00

100.00

200.00

300.00

400.00

2002                     2006                      2007 

EUR/Km

P&T 09-
32 CSM

P&T 08-
275 UM

 
Fig.23. The comparison costs for P&T 09-32 CSM 
and P&T 08-275 UM tamping machine for 2002, 

2006, 2007 

The cost EUR/km for  2002, 2006, 2007
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Fig.24. The comparison costs for BNRI-85, P&T 09-
32 CSM and P&T 08-275 UM tamping machine for 

2002, 2006, 2007 

 
4.  CONCLUSIONS 

 
 The tamping machine BNRI-85, which were 
produced between years 1970 – 1990 are an olds 
tamping machine and these machine must to be changes 
in the following years, because theirs cost will increase. 
Even so are many cases when these machines are very 
utilizations (when these machines work after the 
cleaning machines or the quantity of tamping operation 
isn’t big). Also the quality of tamping operation which 
is made with this machine is less than Plasser & Theurer 
tamping machines. 
 The costs for all tamping machines are increasing 
year to year, owing to weariness of these. 
 The productivity of tamping machine BNRI-85 is 
155 ml/hour which is less than the productivity of 
Plasser & Theurer 09- 32 CSM which is 500 – 600 
ml/hour or & Theurer 08- 275 UM which is 200 – 300 
ml/hour. 
 Even if the costs of tamping machines Plasser & 
Theurer are to 2 – 3 times more than costs of tamping 
machines BNRI-85, the specific costs/ km of tamping 
machines Plasser & Theurer are to 2 – 3 times less than 
costs of tamping machines BNRI-85 because of the 
different productivities. 
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ABSTRACT 
The exploitation of tamping tools is done so that each tamping tool can be 
mounted on a single tamping machine type, the interchangeability degree being 
limited mainly due to the size and different dimensions of the tamping tools grip, 
also due to the different way of grip, and fixing on the port tool. Managing 
different types of tamping tools, specific to each tamping machine, imply a lot of 
obstacles and costs.  

    
KEYWORDS: tamping tools, lastingness, cost, wear. 

 
 

1. INTRODUCTION 
 

The technical process for building and 
maintenance of the railways contain many 
technical operations, one of them being the 
tamping operation [1], which represent a very 
important operation, because the tamping have  that 
the main purpose to assure a specific geometry and 
resistance of the railway (Fig.1).  

  

 
 

Fig.1. Tamping operation 
 

Tamping is being executed [2] with the help of the 
tamping tools (Fig.2). 
 

 
          a                                            b 
 

Fig.2. The tamping tool 
P&T 09-32 CSM curved – a, 

P&T 08-275 UM – b, 
for the mechanized tamping. 

 
The constructive elements of a tamping tool are: 

1-active part – tine; 2-body of the tool; 3-the part of 
the tamping tool which is attach to the port tool; 4-
part of the tamping tool which prevent the rotate of 
the tamping tool into the port tool; 5- special part of 
tool for drawing out the tool from the port tool 

Mechanized tamping consists [3] in the 
vibration (oscillation) and squeeze of the ballast 
under the inferior part of the sleeper, at frequencies 
by 35 Hz, amplitude of the oscillation is 3÷5 mm and 
the force is 10 KN – Fig.1. 

An important element in construction and 
maintenance of the railway cost analysis is the cost 
implied by the tamping operations. Increasing the 
productivity of the tamping operation leads to reduction 
of the unit costs (lei/ml) of these operations. For 
obtaining these improvements it is necessary to use the 
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tamping tools with high durability, which is permitted 
to increase the productivity and the costs of research, 
design, construction and use of such tools being 
quickly amortized and the profit being guaranteed. 
 

2. TAMPING TOOLS TYPE 
 

In the current stage, the tamping tools 
exploitation is done so that each tamping tool can 
be mounted on a single tamping machine type, the 
interchangeability degree being limited mainly due 
to the size and different dimensions   of the 
tamping tools grip, also due to the different way of 
grip, and fixing on the port tool. Even in the case of 
same manufacturer the tamping tools differ from 
one machine to another. Few are the cases when 
the interchangeability of tamping tools is allowed 
from one machine to another.    

Tamping tools users are obliged to manage 
different types of tools, specific to each type of 
tamping tool machine used.  A positive fact that 
simplifies the exploitation of tools is that the 
tamping tool remains the same no matter the type 
of tamping operation done with the same type of 
tamping machine.  This fact eliminates auxiliary 
operations-referring to the replacement and 
calibration of tools depending on the operation 
being executed, the transport, manipulation, storage 
and reconditioning, auxiliary operations which 
generally reduce the productivity and the utilization 
coefficient associated to the tamping machine. 
 Now in Romania it used many types of tamping 
tools which are presented in the following pictures:  
 

 
 

Fig.3. Tamping tool P&T 09-32 CSM straight  
form 1 

 

 
 

Fig.4. Tamping tool P&T 09-32 CSM straight 
 form 2 

 
 
Fig. 5. Tamping tool P&T 09-32 CSM straight form 3 
 

 
 

Fig. 6. Tamping tool P&T 09-32 CSM curved form 1 
 

 
 
Fig. 7. Tamping tool P&T 09-32 CSM curved form 4 

 

 
 

Fig. 8. Tamping tool P&T 08-275 UM 
 

 
 

Fig. 9. Tamping tool P&T 08-475-4S 
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Fig. 10. Tamping tools P&T 08-16 
 

 
 

Fig. 11. Tamping tool P&T 08 – 275 SP 
 

 
 

Fig. 12. Tamping tool P&T 07 – 275 PLM 
 

 
 

Fig. 13. Tamping tool BNRI -85 
 
3. TAMPING TOOLS EVALUATION 

 
 Having in view the different types of the 
tamping tools which are used, we made a 
quantitative research, for entire enterprise from 
Romania – SC IMCF SA, which is specialized in 
mechanized tamping with tamping machine. This 
enterprise has 8 point of work which is named 
SIMC (Bucharest, Buzau, Brasov, Craiova, 
Constanta, Cluj, Iasi, and Timisoara). 
 We have established that are 7 types of 
tamping machine, which have made in 
average/year (having in view the years 2005, 2006 
and 2007) the following quantities of tamping 
operation in equivalent km: 
 
 

Table nr.1 

Nr. 
Crt 

Type of 
Tamping 
machine 

Nr. 
Tamping 
machine/ 

Entire 
enterprise 

 

The average of 
Quantity of 

tamping 
operation / year 

[Equivalent km*] 

1 Plasser&Theurer 
09-32 CSM 8/8 1891,5 

2 Plasser&Theurer 
08-275 UM 1/1 166,8 

3 Plasser&Theurer 
08-475-4S 6/6 664,56 

4 Plasser&Theurer 
08-16 3/3 554,17 

5 Plasser&Theurer 
08-275 SP 2/2 283,42 

6 Plasser&Theurer 
07-275 1/1 28,11 

7 BNRI - 85 60/83 3711,66 
TOTAL = 7300,22 

     
* Equivalent km = 1 km of tamping operation of 
directly or current railways or 0.14 km of tamping 
operation for each switch rail.  
** This machine can make both tamping operation 
(railway tamping and switch rail tamping). 
In column 2 of table 1: in the first side the tamping 
machine which are in function; in the second side all 
tamping machine, inclusively those which are with 
defections and its can be fixed. 
 We have showed in Fig. 14 the quantity 
evaluation of tamping tools, for the entire tamping 
machines which are used at SC IMCF SA. 
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  Fig.14. The evaluation of tamping tools 
 
 In Fig. 14 are showed the followings:  
1- The quantity of the tamping tools for each type of 
tamping tools which is needed for a good exploitation 
of the tamping machine which are in function; 
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2- The quantity of the tamping tools for each type of 
tamping tools which is needed for a good exploitation 
for all tamping machine (tamping machine which are 
in function and tamping machine which have 
defections and its can be fixed); 
3- The quantity of tamping tools which are in 
function or for reserve.  
 

4. THE COSTS EVALUATION 
 

Managing (organizing the exploitation 
activity) different types of tamping tools, specific 
to each tamping machine, imply a lot of obstacles 
[4].  

Starting from the tamping tools exploitation 
cycle which includes: the supply and transportation 
of the tamping tools from the manufacturer or pre-
made parts in order to be put together; the storage 
of new tools or pre-made parts as required; 
introducing in manufacturing cycle and 
manufacturing of new tamping tools; the transport 
of new tools to place where tamping machine 
operates; the replacement of used and defected 
tamping tools; the assemblage and replacement of 
new tools; the commissioning  of new tamping tool 
on the machine; the exploitation of tamping tool 
under normal condition within the limits of 
admissible weariness; the disassembling of the 
defective tamping tools; the transportation of 
tamping tools from the work site to  the 
reconditioning.  

During this period accidental defections 
occur, that require the dismantling of defective 
tamping tools and their transportation to 
specialized workshops for reconditioning; the 
application of reconditioning technologies 
depending on the available materials and the 
technological capabilities; the transportation of 
reconditioned tamping tools to tamping machines, 
the assemblage and calibration of tools on the 
machine for a new exploitation cycle.  

The cycle is repeated until a serious 
malfunction occurs, which leads to the 
impossibility to use the tamping tool.  
These serious malfunctions refer only to the 
tamping tool’s body: to the grip part, the breakage 
of maximum strain zone; in body deforming zone - 
the breakage of the curves area; in other areas 
between the grip and the passage area from the 
body of the tool to its active part. 

During the life of tamping tool these suffer a 
number (n) of reconditioning operations but only 
related to the active part, as presented above.  

The reconditioning of tamping tools is 
presently done depending on weariness or defects 
of the active part as follows: 

 

• the reconstruction of dimensions, position and 
quality of the active part's  surfaces through 
welding operations using wear resistant materials 
and if needed mechanical finishing in order to 
correct dimensions, forms and finishing.  

• in the case of wear over the admissible limits or 
when material loses or malfunctions occur new 
material will be added to the active part; later 
wear resistant materials will be applied and 
mechanically finished in order to correct form, 
dimension and finishing.  

• the complete replacement of the active part, the 
assemblage with the body of the tamping tool 
being made using electric arc welding procedure 
with covered metallic electrode; later wear 
resistant materials will be applied and 
mechanically finished in order to correct form, 
dimension and finishing. 

 
Another element that should be taken into 

account is the tamping tools cost including the 
exploitation and the (n) times reconditioning of these, 
assembling and disassembling operations, calibration, 
transportation, port tools and tamping mechanisms 
weariness, etc, compared to high durability tamping 
tools. 

For an annual evaluation of tamping tools costs 
several elements will be taken into account:  
-the average quantity of tamping work annually 
executed is showed in table 1.    
This average quantity of tamping operations is 
executed using more types of tamping machines and 
include all categories of mechanized tamping 
operations (Bi,BI,BII,BIII,BG,Bî  etc.). 
 
For annual tamping operations the following are 
being used: 
-  8 pcs. type Plasser&Theurer 09-32 CSM tamping 
machines with 32 pcs. P&T 09-32CSM tamping tools 
for each machine 
-  1 pcs. type Plasser&Theurer 08-275 UM tamping 
machine with 8 pcs. P&T 08-275 UM tamping tools 
for each machine 
- 6 pcs. type Plasser&Theurer 08-475-4S tamping 
machines with 16 pcs. P&T 08-475-4S tamping tools 
for each machine 
- 3 pcs. type Plasser&Theurer 08-16 tamping 
machines with 16 pcs. P&T 08-16 tamping tools for 
each machine 
- 2 pcs. type Plasser&Theurer 08-275-SP tamping 
machines with 8 pcs. P&T 08-275-SP tamping tools 
for each machine 
- 1 pcs. type Plasser&Theurer 07-275 tamping 
machine with 8 pcs. P&T 07-275 tamping tools for 
each machine  
- 60 pcs. type BNRI-85 tamping machines each with 
8 pcs. BNRI-85 tamping tools for each machine. 
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 Having in view the amount of tamping tools 
that are required, for each type of tamping 
machines (see Fig. 14), it can be evaluated the costs 
for each type of tamping tools. 

1. The optimum amount of tamping tools type 
P&T 09-32 CSM is 896 pcs. The cost of these 
tools is 896 pcs. x 133 €/pcs. = 119.168 €         

2. The optimum amount of tamping tools type 
P&T 08-275 UM is 28 pcs. The cost of these 
tools is 28 pcs. x 240 €/pcs. = 6.720 €         

3. The optimum amount of tamping tools type 
P&T 08-475-4S is 336 pcs. The cost of these 
tools is 336 pcs. x 240 €/pcs. = 80.640 €         

4. The optimum amount of tamping tools type 
P&T 08 - 16 is 120 pcs. The cost of these tools 
is 120 pcs. x 240 €/pcs. = 28.800 €         

5. The optimum amount of tamping tools type 
P&T 08 – 275 - SP is 56 pcs. The cost of these 
tools is 56 pcs. x 240 €/pcs. = 13.440 € 

6. The optimum amount of tamping tools type 
P&T 07-275 is 28 pcs. The cost of these tools 
is 28 pcs. x 240 €/pcs. = 6.720 €         

7. The optimum amount of tamping tools type 
BNRI - 85 is 1220 pcs. The cost of these tools 
is 1220 pcs. x 140 €/pcs. = 170.800 €         
Total cost with all types of tamping tools is 

about 426.288 €.          
 

The service life of various tamping tines is 
estimated at 15 km for conventional materials 
which are used for reconditioning of tamping tools 
and for protection of the active part at the abrasive 
wear stress. This fact means that for each 15 km of 
tamping operation it must necessary to recondition 
1 set of each type of tamping tools.  

 
The average cost of reconditioning and for 
protection of the active part at the abrasive wear 
stress through welding operation for various 
tamping tool is about 15 %. 

1. The cost regarding to reconditioning 
through welding operation, for tamping 
tools type P&T 09-32 CSM is: 
1891,5 km/year : 15 km/1 recond.-1 set=  
126,1 ~ 126 reconditioning-1 set/year 
126 reconditioning-1 set/year x 32 pcs/set 
x 133 €/pcs x 15%/recond./pcs. =  80.438 
€/year 

2. The costs regarding to reconditioning 
through welding operation, for tamping 
tools type P&T 08-275 UM is: 
166,8 km/year : 15 km/1 recond.-1 set= 
11,12 ~ 11 reconditioning-1 set/year 
11 reconditioning-1 set/year x 8 pcs/set x 
240 €/pcs x 15%/recond./pcs. =  3.168 
€/year 

3. The costs regarding to reconditioning 
through welding operation, for tamping tools 
type P&T 08 -475-4S is: 
664,56 km/year : 15 km/1 recond.-1 set= 
44,3 ~ 44 reconditioning-1 set/year 
44 reconditioning-1 set/year x 16 pcs/set x 
240 €/pcs x 15%/recond./pcs. = 25.344 
€/year 

4.   The costs regarding to reconditioning through 
welding operation, for tamping tools type 
P&T 08 – 16 is: 
554,17 km/year : 15 km/1 recond.-1 set= 
36,9 ~ 40 reconditioning-1 set/year 
40 reconditioning-1 set/year x 16 pcs/set x 
240 €/pcs x 15%/recond./pcs. = 23.040 
€/year 

5.   The costs regarding to reconditioning through  
      welding operation, for tamping tools type  
      P&T 08 – 275 – SP is:  
    283,42 km/year : 15 km/1 recond.-1 set= 18,9  
    ~ 19 reconditioning-1 set/year 

      19 reconditioning-1 set/year x 8 pcs/set x 240  
       €/pcs x 15%/recond./pcs. =  5.472 €/year 
6. The costs regarding to reconditioning through  
    welding operation, for tamping tools type  
    P&T 07-275 is: 
    28,11 km/year : 15 km/1 recond.-1 set= 1,9 ~  
    2 reconditioning-1 set/year 

             2 reconditioning-1 set/year x 8 pcs/set x 240  
             €/pcs x 15%/recond./pcs. =  576 €/year 

7. The costs regarding to reconditioning through  
    welding operation, for tamping tools type  
    BNRI – 85 is: 
    3711,66 km/year : 15 km/1 recond.-1 set=  
    247,4 ~ 247 reconditioning-1 set/year 

             247 reconditioning-1 set/year x 8 pcs/set x  
             140 €/pcs x 15%/recond./pcs. =  41.496  
              €/year. 
 Total cost regarding to reconditioning through 
welding operation/year, for all types of tamping tools 
is about 179.534 €/year. 

 
The service life of various tamping tools is 

estimated at 100 km for conventional materials which 
are used for manufacturing of these. This fact means 
that for each 100 km of tamping operation it must 
necessary to change/replace 1 set of each type of 
tamping tools.  

1. The cost regarding to change/replace, for 
tamping tools type P&T 09-32 CSM is: 
1891,5 km/year : 200 km/1 set = 9,4 ~ 9  
set/year 
9 set/year x 32 pcs/set x 133 €/pcs =  
38.304 €/year 

2. The cost regarding to change/replace, for  
  tamping tools type P&T 08-275 UM is: 

166,8 km/year : 200 km/1 set = 0,83 ~ 1  
set/year 
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1 set/year x 8 pcs/set x 240 €/pcs =  
1.920 €/year 

3. The cost regarding to change/replace,  
  for tamping tools type P&T 08 -475-4S  
  is: 

664,56 km/year : 200 km/set= 3,32 ~ 3  
set/year 
3 set/year x 16 pcs/set x 240 €/pcs. =  
11.520 €/year 

4. The cost regarding to change/replace,  
 for tamping tools type P&T 08 – 16 is: 

554,17 km/year : 200 km/1 set= 2,8 ~ 3 
set/year 
3 set/year x 16 pcs/set x 240 €/pcs =  
11.520 €/year 

5. The cost regarding to change/replace,  
 for tamping tools type P&T 08 – 275 –  
 SP is:  

283,42 km/year : 200 km/1 set = 1,4 ~ 2  
set/year 
2 set/year x 8 pcs/set x 240 €/pcs =  
3.840 €/year 

6. The cost regarding to change/replace,  
 for tamping tools type P&T 07-275 is: 

28,11 km/year : 200 km/set= 0,14 ~ 0,2  
set/year 
0,2 set/year x 8 pcs/set x 240 €/pcs =   
384 €/year 

7. The cost regarding to change/replace,  
 for tamping tools type BNRI – 85 is: 

3711,66 km/year : 200 km/set= 18,6 ~ 
19 set/year 
19 set/year x 8 pcs/set x 140 €/pcs = 
21.280 €/year. 

 
Total cost regarding to change/replace, for all 

types of tamping tools/year is about 88.768 €/year. 
Total cost regarding to reconditioning 

through welding operation/year and to 
change/replace, for all types of tamping tools/year 
is about 268.302 €/year. 
 

5. CONCLUSIONS 
 
SC IMCF SA as the most important 

enterprise for mechanized maintenance of the 
railway in Romania has many types of tamping 
machine which use many types of tamping tools. 
These tamping tools can be grouping in two big 
categories: tamping tools for Plasser & Theurer 
tamping machines and tamping tools for BNRI – 
85 tamping machines.  

These two categories of tamping machine use 
14 different types of tamping tools, each type has 
some subtypes. Theoretical and experimental 
researches are need to make for to reduce/ 
decreasing the type’s number of tamping tools.   

 In the present stage of the tamping activity, 
BNRI-85 tamping machine are very important 
because they realize more than 50 % from quantity of 
tamping (see table 1), represent about 66 % tamping 
machine from all types tamping machine and the 
quantity of tamping tools type BNRI-85 represent 
45,5 % from entire quantity of the tamping tools 
which is needed for a good exploitation of all tamping 
machine which are in function.  

It is very important to know and evaluate the all 
costs which appear during the service life of the 
tamping tools. In this paper, we have showed the 
element/factors which influenced the cost of a 
tamping tool, during his service life and the value 
evaluation for the types of the tamping tools which 
are used at SC IMCF SA.  

Using high durability tamping tools (more than 
20 km for tamping tines and 200 km for the body of 
the tamping tools) justifies from an economic point of 
view the necessity to study and achieve high 
durability tamping tools. 

The world wide using of some materials and 
technologies to increase the lastingness of active part 
of the tamping tools is less known and wide spread, 
an example in this way is using metallic carbide like 
the tungsten carbide.  

Internal matter doesn’t are achievements in this 
area, this problem is ignored because the information 
is less and there are a lot of difficulties at technical 
level.  

 
We have achieved so, for the first time in 

Romania, the first tamping tools having the active 
part (tine) plated with plates of metallic carbide 
through brazing.   
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REZUMAT 
Această lucrare reprezintă o introducere în domeniul complex al nanofinisării cu materiale 
abrazive. Aceasta este o tehnologie neconvenţională, un procedeu foarte eficient din punct de 
vedere ecologic, procedeu cunoscut sub numele de Prelucrare prin Curgere Abrazivă (AFM). 
Echipamentul proiectat de ICTCM este o maşină unealtă universală ce constă în doi cilindrii opuşi, 
în vederea extrudării mediului abraziv prin pasajele de trecere (canale) şi a finisării de suprafeţe şi 
muchii. Presiunea de extrudere este cuprinsă în intervalul 700 - 22000 kPa cu rate de curgere mai 
mari de 380 l/min. De asemenea există un sistem de control al parametrilor procesului, parametrii 
precum temperatura, vâscozitatea, viteza de curgere a mediului abraziv etc.  
Mediul abraziv este un mediu reopectic de o mare importanţă în obţinerea unei tehnologii de nanofinisare 
eficientă.Acesta are două componente principale: un fluid vâcos care conţine câteva componente precum 
lubrifianţi, emulsii şi agenţi anticorozivi, şi un abraziv. 
Natura, vâscozitatea, dimensiunile particulelor şi concentraţia materialului abraziv sunt esenţiale pentru 
rezultatul final al tehnologiei. Amestecul tuturor acestor chimicale şi materiale permit o plajă largă de 
compoziţii ale materialului abraziv. Multe probe au fost pregătite deja la nivel de laborator, utilizând 
materiale sigure şi ecologige şi rezultatele preliminare sunt foarte promiţătoare.  

 
ABSTRACT 
This paper presents an introduction to the field of nanofinishing with abrasives. This is an 
unconventional technology, a very effective method in terms of ecological process known as the 
Strength Abrasives Process (AFM). Equipment designed by ICTCM is an universal machine tool, 
which is composed by two cylinders, in order to extrude the abrasive environment through passages 
crossing (channels) and finishing areas and edges. Extrusion pressure is in the range 700 - 22,000 
kPa, with the flow rate of more than 380 l / min. There is also a system of control of process 
parameters, parameters such as temperature, viscosity, flow rate of abrasive environment, etc..  
The abrasive environment is a great importance reopectic medium, for the obtaining of an efficient 
nanofinishing technology. That one has two main components: a viscous fluid, which contains 
several components such as lubricants, anti-corrosive agents and emulsions, and an abrasive 
substance. The nature, the viscosity, particle sizes and concentration of abrasive material are 
essential for the final result of technology. The mixture of all these chemicals and materials allow a 
broader range of compositions of abrasive material. Many tests have already been prepared at the 
laboratory, using safe materials and ecological ones and preliminary results are very promising. 

 
CUVINTE CHEIE: abraziv, mediu reopectic, proces de nanofinisare  
 
KEYWORDS: abrasive, reopectic environment, nanofinishing process  
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1. INTRODUCERE 
Printre preocupările din prezent în vederea 

dezvoltării tehnologiilor neconvenţionale, un 
procedeu ecologic de o mare eficienţă este 
Prelucarea prin Curgere Abrazivă (AFM).  

AFM finisează suprafeţe şi muchii prin 
extrudarea unui mediu abraziv vâscos prin, sau pe 
piesa de lucru. Abraziunea are loc numai acolo unde 
curgerea este restricţionată, celelalte suprafeţe 
rămânând neafectate.  

Studiile privind prelucrarea prin curgere 
abrazivă, au arătat că prin aceast procedeu este 
posibil să se realizeze operaţii precum polizarea, 
tăierea şi rotunjirea muchiilor pentru piese dintr-o 
gamă largă de dimensiuni şi pot fi realizate prelucrări 
în locuri greu de accesat.  

Utilizând aceast procedeu se pot finisa orificii 
de peste 0.15 mm diametru, cavităţi şi suprafeţe 
complexe cu variate dimensiuni.  

Rezultatele finisării pot fi atinse prin 
modificarea parametrilor procesului şi de asemenea 
prin alegerea unui fluid abraziv potrivit, acest lucru 
fiind important. 

 
2. EXPERIMENTĂRI 

2.1 Elementele tehnologice ale sistemului AFM 
Procedeul AFM utilizează doi cilindrii opuşi 

pentru a extrude mediul abraziv semisolid prin 
pasajele formate de piesă şi de unealtă.  

 

 
 

Fig. 1. Maşina AFM 
1 – batiu, 2-cilindru, 3-masa mobilă, 4- bac de lucru, 

5- cilindru superior, 6- montant, 7- cap de lucru,  
8- dispozitiv de lucru, 9- suport 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Maşina AFM - vedere 
Prin extruderi repetate, mediul dintr-un cilindru 

trece în celălalt cilindru şi acţiunea abrazivă se produce 
când mediul abraziv intră în pasajul restrictiv şi circulă 
prin, sau pe piesa de lucru. 

 Acţiunea de prelucrare este similară cu 
operaţia de grunduire sau de lepuire întrucât mediul 
abraziv finisează usor suprafeţele sau muchiile.  

Când este forţat să curgă prin pasajul restrictiv, 
polimerul purtător din mediu îşi creşte temporar 
vâscozitatea.  

Acest lucru ţine rigid şi în suspensie particulele 
de abraziv şi rectifică suprafaţa dorită numai când 
fluidul abraziv are o vâscozitate ridicată. 

 
2.2 Materialele fluidelor abrazive 
În această lucrare, unul dintre scopurile principale este 
obţinerea unor fluide convenabile utilizând materiale 
eficiente, sigure şi ecologice. Utilizând acest criteriu, s-
au folosit următoarele chimicale şi materiale.  

a) Componentele fluidului:  

O – oleină, conţine în principal acid oleic cu  

formula: CH3(CH2)7CH=CH(CH2)COOH; 

ODT – diethanolamida de acid oleic, conţinând 
aproximativ 20% TEA – 
triethanolamina N(C2H5OH)3 cu 
OD – amidă, rezultând din reacţia de 
condensare a  

D - dietanholaminei HN(C2H5)2 cu acidul 
oleic, cu eliminare de apă: 

(C2H5OH)2NH + HOOC(CH2)7CH=CH(CH2)7CH3 → 

→ (C2H5OH)2NCO(CH2)7CH=CH(CH2)7CH3 + H2O 

Produsul ODT atribuie multe proprietăţi 
folositoare pentru fluidele abrazive precum: creşterea 
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vâscozităţii, impiedicarea coroziunii emulsiei şi 
lubrifierea. 

O-PPG şi O-MPG sunt doi esteri ai acidului 
oleic cu glicol polipropilen - PPG, un scurt lanţ 
polimeric al monopropilenei MPG cu formula:  

CH3-CHOH-CH2OH. 
H20 – apă, în anumite circumstanţe este 

folosită pentru creşterea vâscozităţii şi a 
proprietăţiilor reopectice ale fluidului.  

În afară de aceste componente principale pot 
fi folosiţi şi alţi aditivi secundari.  

Materialele abrazive utilizate în 
eşantioanele preliminare ale curgerii 
abrazive sunt pentru început numai trei:  

 Alumina, oxidul de aluminiu Al2O3, cu   
particulele de 3 - 70µm; 

 Carbura de siliciu SiC, cu particulele 
de 6 - 63µm; 

 Silica, dioxidul de siliciu SiO2, cu 
particulele de 48µm; 

Duritatea pulberilor abrazive utilizate este foarte 
mare pe scara Mosh: Al2O3 – 9, SiC – 9 si SiO2 – 7. 
Cea mai mare valoare pe această scară este de 10, cea 
a diamantului.  

În următoarele cercetări intenţionăm să 
utilizăm şi alte materiale abrazive pentru a îmbunătăţi 
valoarea nanofinisării.  

3. REZULTATE ŞI COMENTARII 
 

3.1 Compoziţia eşantioanelor curgerii 
abrazive 

Utilizând substanţele chimice de bază, aditivii 
şi materialele abrazive prezentate mai sus, am încercat să 
obţinem câteva fluide abrazive pentru metoda de 
prelucrare prin curgere abrazivă.  

 

Tabelul 1 – Fluid Abraziv (FA), pe bază de ODT 
Componeta/ 

eşantion 
ODT 
(%) 

O 
(%) 

Abraziv 
 (%) 

H2O 
(%) 

PPG 
(%) 

 ηi 
 (poise) 

Natura  
abrazivului 

1a 25 25 10 40 - ~ 16 1:1 
SiC / Silice 

1a’ 40 10 10 40 - ~ 25 1:1 
 SiC / Silice 

1b 20 22 8 46 4 ~ 14 1:1 
 Silice / Al2O3 

1b’ 20 24 8 46 2 ~ 20 1:1 
 Silice / Al2O3 

1c 40 30 10 - 20 ~ 12 Al2O3 
1c’ 40 40 10 - 10 ~ 16 Al2O3 

 
                     Tabelul 2 - Fluid abraziv (FA), pe bază de O-PPG 

Componeta/ 
eşantion 

O- PPG 
(%) 

O 
(%) 

 Abraziv 
 (%) 

 H2O 
(%) 

TEA 
(%) 

 ηi   
(poise) 

Natura  
abrazivului 

2a 35 20 10 25 10 ~ 12 1:1 
 SiC/ Silice 

2a’ 35 30 10 15 10 ~ 20 1:1 
 SiC/ Silice 

2b 30 20 10 30 10 ~ 10 1:1 
Silice / Al2O3 

2b’ 40 25 10 10 15 ~ 25 1:1 
 Silice / Al2O3 

2c 25 35 10 20 10 ~ 10 Al2O3 
2c’ 30 35 10 15 10 ~ 15 Al2O3 



TEHNOLOGIA INOVATIVA – Revista „Construcţia de maşini” nr. 3-4 / 2008 
 

24 

Mixtura acestor componente, în raţii diferite, 
este obţinută agitând bine. 

Cel mai important efect este proprietatea de 
reopecticitate a fluidului rezultat.  

Această proprietate este crucială pentru 
nanofinisare, pentru că presupune creşterea 
vâscozităţii fluidului când asupra lui acţionează forţe 
mecanice; particulele abrazive acţionează numai în 
stare vâscoasă, când sunt ţinute rigid şi în suspensie.  

Vâscozitatea fluidului revine la starea 
iniţială la ieşirea din pasajul restrictiv.  

Fluidele abrazive obţinute, considerând 
principiile expuse mai sus, sunt prezentate în 
următoarele două tabele. 

În tabelul 1 a fost folosită ca principală 
componenta carboxyamida OD cu TEA – 
triethanolamina ODT şi în tabelul 2 a fost folosită, ca 
principală componentă, esterul O-PPG. 

Următoarele eşantioane ale fluidelor abrazive 
prezintă o compoziţie diferită pentru că ambele 
componente de bază, ODT şi O-PPG au fost folosite în 
toate eşantioanele cu un singur abraziv; alumina 
calcinată cu particule fine de 2.9 - 3.1 µm. 

Aceste eşantioane sunt prezentate în tabelul 3.  
Trebuie observat că esterul O-MPG (glicol 

monopropilenă este foarte similar cu O-PPG-ul anterior 
(glicolul polipropilena) utilizat în eşantioanele din 
tabelele 1 si 2 şi este mai uşor de obţinut o structură 
chimică reproductibilă. 

 
 
 
 

3.2 Caracteristica fluidelor abrazive (FA) 
Datorită complexităţii eşantioanelor de fluid 

abraziv, caracterizarea lor este foarte dificilă, la fel şi 
corelarea compoziţiei cu eficienţa de nanofinisare.  

În acest stadiu preliminar, caracteristicile de 
bază ale eşantioanelor au fost determinate ca fiind: 

• Stabilitatea şi omogenitatea 
Stabilitatea este bună în timp, de la câteva 

săptămâni până la câteva luni, când eşantionul nu 
prezintă separarea fazelor. După separare, eşantionul 
revine la starea iniţială. Omogenitatea este bună la 
observarea vizuală, dar în viitor, o mai bună analiză 
microscopică a structurilor va fi corelată cu procesul 
de nanofinisare. 

• Vâscozitatea 
Vâscozitatea este de asemenea un parametru 

dificil de determinat pentru că, aşa cum a fost 
explicat mai înainte, este variabilă în timpul 
omogenizării datorită proprietăţii de reopecticitate. 
Valorile date în tabelele 1 - 3 pentru vâscozitatea 
iniţiala sunt aproximative.  

• Dependenţa vâscozităţii de   
          temperatură  

Dependenţa vâscozităţii de temperatură este 
de asemenea importantă. Majoritatea eşantioanelor 
sunt stabile la creşterea temperaturii până la 700C - 
când acestea devin mai fluide, dar revin la valorile 
iniţiale odată cu micşorarea temperaturii.  

 

• Reopecticitatea 
Reopecticitatea presupune creşterea vâscozităţii 

fluidului la acţiunea unor presiuni mecanice şi depinde 
în principal de parametrii mecanici ai maşinii AFM, în 
acest fel, putând fi făcută o evaluare cantitativă a 
procesului de nanofinisare.  

 
4. CONCLUZII 

În ciuda caracterului preliminar al acestor 
rezultate, acestea oferă multe posibilităţi de 
formulare ale compoziţiilor de fluid abraziv.  

Aceasta va permite alegerea celui mai potrivit 
fluid în funcţie de fiecare aplicaţie în parte. 

Baza pentru dezvoltarea viitoare a metodei 
nonconvenţionale de nanofinisare este asigurată de 
aceste fluide abrazive obţinute.  
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Tabelul 3 - Fluid abraziv (FA), pe bază de ODT Şi MPG  
Componeta/ 

eşantion 
ODT 
(%) 

O 
(%) 

Alumina 
 (%) 

PPG 
(%) 

O-MPG  
(%) 

ηi   
(poise) 

F1 30 30 5 10 25 15 
F2 25 35 10 5 25 12 
F3 25 45 5 - 25 10 
F4 25 35 10 - 30 14 
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REZUMAT 
Lucrarea prezinta caracteristicile constructive şi funcţionale specifice echipamentelor 
utilizate in cadrul celei mai noi tehnologii de sudare: sudarea prin frecare cu element 
activ rotitor –FSW (“Friction Stir Welding”). In prima parte a lucrării este prezentat 
procedeul de sudare prin frecare, parametrii tehnologici specifici acestuia precum şi 
valori uzuale ale acestora publicate in literatura de specialitate. Sunt detaliate, apoi, 
caracteristicile constructive ale echipamentelor specifice tehnologiei FSW, atât pentru 
producţia de serie cât şi pentru efectuarea de teste, produse de companii specializate la 
nivel mondial. In cea de-a doua parte a lucrării sunt prezentate rezultatele obţinute în 
urma execuţiei şi a testelor funcţionale şi tehnologice efectuate, atât în ceea ce priveşte 
parametrii dinamici cât şi cei cinematici ai procesului. In final sunt prezentate 
concluziile referitoare la caracteristicile constructive şi funcţionale ale unui astfel de 
echipament cât şi asupra procesului de sudare FSW. 
 
ABSTRACT 
This paper presents constructive and functional characteristics of specific equipment 
used in the newest technology of welding: Friction Welding with active rotating - element 
FSW ( "Friction Stir Welding"). In the first part of the paper is submitted the process of 
friction welding, the specific technological parameters and their usual values, which are 
published in the literature. There are detailed the constructive characteristics of specific 
equipments of FSW technology, for the series production and for tests prosecution, 
produced by international specialized companies. In the second part of the paper are 
presented the results obtained from the implementation and operational and 
technological testing, considering the cynematic and dynamic parameters of the process. 
The end of the paper presents the conclusions reffering on the construction and on the 
equipment working conditions, as well as on the process of welding FSW. 

 
CUVINTE CHEIE: sudare prin frecare cu element activ rotitor, echipament, proces 

 
KEYWORDS: Friction Stir Welding, equipment, process 

 
 

1. INTRODUCERE.  
DESPRE TEHNOLOGIA ŞI 
ECHIPAMENTELE SPECIFICE  
SUDĂRII CU ELEMENT ACTIV 
ROTITOR (FSW) 

  
1.1. Procedeul de sudare prin frecare 

cu element rotitor 
Procedeul de sudare prin frecare cu 

element rotitor (Friction Stir Welding) a fost pentru 
prima dată decoperit şi brevetat de Institutul de 
cercetare pentru tehnologii de sudare TWI          
(The Welding Institute) din Anglia, în anul 1991. 

Principiul de lucru este următorul (The Welding 
Institute – TWI, Anglia -v. fig.1): scula de sudare având 
o formă cilimdrică cu un umăr în partea superioară, 
este introdusă între două plăci de material fixate 
împreună. Datorită fricţiunii care ia naştere în timpul 
rotirii şi avansului de pătrundere a sculei, apare o 
încălzire a materialelor la o temperatură mai mică decât 
cea de topire, acestea înmuindu-se şi permiţând 
deplasarea ulterioara a sculei. Scula avansează 
avansează apoi, cu o viteză constantă, printre cele două 
plăci de material, materialul plastificat datorită 
încălzirii fiind transferat, de-a lungul liniei de contact, 
din faţa în spatele sculei, formându-se în spatele 
acesteia o zonă de amestec în stare solidă, legând astfel 
printr-o sudură „la rece” cele două bucăţi de material. 
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Fig.1. Procedeul FSW – principiul de lucru [TWI] 

 
Etapele tehnologice de sudare prin acest 

procedeu sunt următoarele:  
1. Pătrunderea/plonjarea sculei, în mişcare de 

rotaţie, în interstiţiul dintre cele două 
bucăţi de material până ce umărul ia 
contact cu materialul - amorsarea (se 
formează aşa numita „gaură de cheie”); 

2. Avansul sculei, în mişcare de rotaţie, 
printre cele două bucăţi de material – 
sudarea propriu-zisă; 

3. Retragerea sculei – rămâne în material 
„gaura de cheie”. 

 
1.2. Materiale sudate prin procedeul 
FSW [TWI] 
 
Cele mai multe utilizări industriale sunt, în 

special, pentru aluminiu şi aliajele acestuia.  

Grosimea de sudare a acestuia, într-o singură trecere, 
depinde de puterea utilajului, dar au fost sudate şi 
grosimi de până la 50 mm (uzual 1,5 ... 25 mm). 

Alte materiale pentru care se aplică procedeul 
sunt: cuprul şi aliajele acestuia (până la 50 mm, 
uzual 0,8 ... 20 mm), plumb, titaniu şi aliajele sale, 
magneziu şi aliajele acestuia, zinc, materiale 
plastice, oţel moale, oţel inoxidabil (austenitic, 
martensitic), aliaje de nichel. 

 
1.3. Parametrii tehnologici specifci 

procedeului FSW 
 
Parametrii tehnologici specifci procedeului FSW se 

pot clasifica în mărimi cinematice şi mărimi dinamice.  
În figura 2 sunt prezentaţi parametrii principali, 

studiaţi în prezenta lucrare. 
 

 

Forta verticala de 
presiune si creare a 
temperaturii de 
sudare 

Umar de frecare pentru 
crearea temperaturii si 
presiunii de sudare 

Directia 
avansului / 
de sudare 

Umar

Pin de frictiune

Scula de 
sudare 

Umar de 
frictiune 

Pin  

Fv

Fs 

Ms, nS 

SL  

SV

Scula de sudare 

Fig.2. Parametrii tehnologici principali ai procedeului FSW
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Parametrii cinematici sunt următorii: 
- turaţia pinului de sudare:  ns [rot/min]; 
- viteza de sudare:   sL [mm/min]; 
- viteza de avans vertical:   sv [mm/min]; 
- adâncimea de pătrundere în material (dependentă   
  de grosimea materialului); 
- timpul de oprire a avansului vertical (de încălzire  
  a materialului); 

Parametrii dinamici sunt urmatorii: 
- forţa verticală (de pătrundere):   Fv [kN]; 
- forţa axială (de avans longitudinal):          Fs [ kN]; 
- momentul de torsiune a pinului la sudarea  
  longitudinală:              Mt [N ·m]. 
 
1.4. Valorile uzuale ale parametrilor  
       tehnologici 
 

Valorile uzuale ale parametrilor 
tehnologici, utilizate în cazul sudării diferitelor 
tipuri de materiale sunt: [TWI]:  
    - turaţia pinului:  ns = 300 ... 1450 rot/min; 
    - momentul necesar sudării:   Mt = 14 ... 16 N ·m. 
    - viteza de sudare:  sL = 60 .... 480 mm/min;     
    - forţa longitudinală de sudare:  Fs = 9 ... 12 kN; 
    - avansul vertical:            sv = 40 ... 290 mm/min ;     
    - forţa verticală:               Fv = 6 ... 200 kN;  
 
1.5. Echipamentele specifice acestei  
      tehnologii 
 

Echipamentele specifice acestei tehnologii 
sunt dezvoltate de firme licenţiate de către TWI 
pentru utilizarea acestei tehnologii.  

Dintre cei mai importanţi producători la 
nivel mondial fac parte: ESAB AB – Suedia, 
CRAWFORD – SWIFT – Anglia, FRICTION 
STIR LINK, GENERAL TOOL CO, MTS 
SYSTEMS, CORPORATION, NOVA-TECH 
ENGINEERING – SUA; HITACHI – Japonia; 
CRIQ – Canada. Gama de puteri instalate este de 
3kW-100kW. 

După domeniul de aplicare, au fost 
construite următoarele tipuri de echipamente: 

 echipamente modulate pentru aplicatii 
universale (ex. sistemul LEGIO produs de 
ESAB); 

 echipamente dedicate laboratoarelor de 
incercare si dezvoltare tehnologica (ex 
sistemul SUPER STIR produs de ESAB); 

 echipamente dedicate unor aplicatii 
industriale specifice, cerute de client. 

Soluţiile constructive utilizate la nivel 
mondial au comune următoarele caracteristici de 
bază (incluse în construcţia utilajelor şi în funcţie 
de domeniul de aplicare): 

 în peste 80% din cazuri este deplasată 
unealta de sudare; 

 atenţia deosebită pentru tehnica de 
poziţionare/fixare a componentelor. 

  strângerea pieselor în vederea sudării se 
realizează mecanic, pneumatic sau hidraulic; 

 mişcarea verticală a capului de sudare se 
realizează în general hidraulic 

 mişcările longitudinală şi transversală sunt 
realizate cu motoare electrice ce antrenează o 
transmisie pinion-cremalieră 

 ghidajele longitudinale, sunt, de preferinţă, 
de rostogolire, utilizând ghidaje cu role/bile 

 conducerea/monitorizarea procesului de 
sudare, urmărirea liniei de îmbinare se 
realizează cu CNC, camere video, software 
de prelucrare şi stocare date; 

 sistem de răcire cu apă a sculei. 
 

2. ECHIPAMENT DE SUDARE FSW.  
CARACTERISTICI, REZULTATE, 
TESTE TEHNOLOGICE 

 
2.1. Echipament de sudare prin 

frecare „FSW-4-10” 
 

In cadrul unui program de Cercetare-
Dezvoltare, la solicitarea Institutului de Sudură – 
ISIM Timişoara, a fost proiectat şi executat un 
echipament de sudare prin frecare destinat testelor 
de laborator şi microproducţie, cu următoarele 
caracteristici tehnice:  

 puterea motorului sculei:    4 kW;  
 forta maxima verticala:   10 kN; 
 cursa verticală maximă:             190 mm; 
 cursa longitudinală maximă:      1000 mm; 
 turatia sculei:        300 ... 1450 rot/min; 
 viteza de avans longitudinal:  

                                          60 ... 500 mm/min; 
 viteza de avans vertical:   

                           30...190 mm/min; 
 dimensiunile mesei (LxB):  

                   1000x510 mm. 
Caracteristicile functionale ale echipamentului sunt: 

 turatia sculei reglabila continuu in limitele 
domeniului, cu mentinerea constanta a 
puterii; 

 vitezele de avans longitudinal si vertical 
reglabile continuu in limitele domeniului, cu 
mentinerea constanta a puterii; 

 avansul vertical continuu si/sau in 
impulsuri cu limita de timp; 

 doua regimuri de comanda: manual (pentru 
reglaje) si automat (de lucru) pentru avansul 
longitudinal si vertical; 

 capetele de cursa asigurate cu limitatori de 
decuplare a miscarii; 

 avansul vertical prevazut cu limitare la 
pozitie (pentru patrunderea in material). 

Echipamentul de sudare prin frecare cu cap 
rotitor FSW-4-10, se compune din următoarele 
subansambluri (figura 3): 
 1.  Capul de sudare prin fricţiune; 
 2.  Montant; 
 3.  Batiu; 
 4.  Masa longitudinală 

5.  Instalaţia electrică de comandă. 
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                         Fig.3. Echipament de sudare prin frecare cuelement activ rotitor (FSW-4-10)  
 

2.2 Sudarea FSW a aluminiului  
şi cuprului. Rezultate. 
 
Au fost executate suduri prin procedeul 

FSW, utilizând utilajul mai sus şi montajul 
prezentat în figura 4. Scula de sudare utilizată 
prezintă în partea inferioară un schimbător de 
căldură pentru răcire cu aer pentru a proteja axul 
principal de căldura degajată în timpul procesului. 

 
 
 
 
 

Au fost făcute teste pe următoarele tipuri 
de materiale (sub formă de placă): 

 aluminiu Al 99,9, cu grosimi de 4, 5 şi 10 mm; 
 aliaj de cupru (CuCr1) cu grosimea de 5mm. 

Regimurile tehnologice utilizate, precum şi 
rezultatele obţinute din punct de vedere al 
stabilităţii dinamice a regimului în timpul sudării 
sunt prezentate în tabelul 1. 

 
 

 
 
 
 
 
 
 
 
 

 
Fig.4. Montaj pentru sudarea FSW a Al 99,9, # 5mm (1 – ax principal, 2-radiator, 3-sculă)  
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 Tabelul 1 – Rezultate obţinute la sudarea FSW 
Parametri regim tehnologic Nr. 

Crt 
Material Grosime 

Turaţie sculă Avans 
vertical 

Viteza sudare 
Observaţii 

asupra regimului 

- - [mm] [rot/min] [mm/min] [mm/min] - 
1 Al 99, 9 4 1100 19 150  - regim stabil ;  
2 Al 99, 9 5 1100 19 150  - regim stabil ;  
3 Al 99, 9 5 1100 19 220  - regim stabil ;      
4 Al 99, 9 5 1200 19 220 - regim instabil; 
5 Al 99, 9 10 1450 19 60  - regim stabil  
6 Cu Cr1 5 1000 19 50  - regim stabil 

 
Regimul stabil se manifestă printr-un avans fără 
vibraţii a sculei în timpul sudării, în timp ce 
regimul instabil se manifestă prin vibraţii cu 
amplitudine mare în timpul sudării. 
 Din punct de vedere al calităţii sudurii 
obţinute, în funcţie de stabilitatea regimului de 
sudare, în figurile 5 şi 6 se observă diferenţele pe 
faţa pe care scula a intrat în material (aflată în 
contact cu gulerul în timpul procesului). 
 

 
Fig.5. Al 99,9, grosime 5 mm, sudat FSW 

 în regim stabil 

 

 
 

Fig.6. Al 99,9, grosime 5 mm, sudat FSW 
 în regim instabil 

 
2.3 Parametrii dinamici  
            ai procedeului de sudare FSW  
 

Parametrii dinamici care au fost măsuraţi (indirect) 
în timpul procesului de sudare FSW sunt următorii: 

 puterea consumată la axul sculei în timpul 
sudării (Ps );  

 momentul de torsiune la axul sculei în 
timpul sudării (Mt ); 

 forţa longitudinală de sudare (Fs ). 

Puterea consumata la axul sculei la sudarea FSW a aluminiului
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Mărimile prezentate sunt rezultatul 
măsurătorilor indirecte, mărimea măsurată în timp real 
fiind curectul consumat în timpul prelucrării pentru 
motorul de acţionare al fiecărei mişcări (în A). 

În diagrama din figura 7 se observă 
variaţia puterii consummate la sudarea aluminiului 
în funcţie de grosimea acestuia. Se observă că, 
pentru aceeaşi grosime de material (5 mm), dacă 
regimul devine instabil puterea consumată creşte cu 
până la 60 %. 

Se observă, de asemenea, că valoarea puterii 
nu diferă în cazul măririi grosimii materialului de la 4 
mm la 5 mm în cazul regimului stabil. 

La grosimi mari de material, puterea 
consumată are valori sensibil mai mari. 

Aceeaşi tendinţă se manifestă şi în cazul 
momentului prezentată în figura 8.  
 

 

Momentul la axul sculei la sudarea FSW a aluminiului
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Fig.8. Momentul la axul sculei la sudarea FSW a Al 99,9  
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Fig.9. Forţa de avans longitudinal în funcţie de grosime şi viteza de avans la sudarea FSW a Al 99,9  
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In figura 9 este prezentată variaţia forţei 
măsurată la sudarea FSW. 

Spre deosebire de momentul la axul sculei, 
valoarea forţei de avans este mult mai sensibiliă la 
variaţia grosimii materialului, după cum se observă 
în figura de mai sus. 

Se observă, de asemenea şi variaţia uzuală 
a vitezei în funcţie de grosimea materialului. 
Regimul instabil nu influenţează semnificativ 
valoarea forţei de avans. 

 

O altă caracteristică importantă a 
tehnologiei de sudare FSW este faptul că avansul 
vertical, de pătrundere a pinului în material, nu 
este constant, până la atingerea adâncimii maxime, 
ci este variabil.  

Variaţia acestuia, pentru valoarea medie 
utilizată în tabelul 1, este dată în figura 10.  

Motivul pentru care acesta are o asemenea 
variaţie este ca materialul să acumuleze cantitatea 
necesară de căldură care să-l înmoaie, permiţând 
astfel amorsarea unei suduri de calitate şi continue. 

 

 
Fig.10. Variaţia avansului vertical cu adâncimea de pătrundere în material  

 
3. CONCLUZII 

 
Din cele prezentate se pot desprinde 

concluzii referitoare la echipamentele şi tehnologia 
de sudare FSW . Dintre cele mai importante sunt 
următoarele: 

 Procedeul de sudare prin frecare FSW 
prezintă avantaje importante, precum: 
eliminarea totală a noxelor din zona 
de prelucrare, viteze tehnologice mari, 
calitate bună a îmbinării; 

 Procedeul FSW are o aplicabilitate 
deosebită, în special pentru aluminiu, 
cupru şi aliajele acestora; 

 Echipamentele FSW sunt dotate cu 
funcţii specializate, care să poată 
îndeplini sarcini precum: variaţia 
continuă a parametrilor de lucru, 
disiparea căldurii rezultate în timpul 
procesului, poziţionarea corectă a 
semifabricatelor, asigurarea unor 
strângeri mari ale acestora împreună etc; 

 
 
 
 
 
 

 Procesul de sudare FSW are un optim 
(regim stabil), pentru care solicitările 
dinamice şi calitatea prelucrării sunt 
optime; 

 Valorile parametrilor dinamici sunt 
direct proporţionale cu propriectăţile 
fizice ale materialelor (ex. pentru 
cupru valorile sunt de 2 ori mai mari 
decât în cazul aluminiului) 

 Avansul vertical, care este o mărime 
variabilă în timp, în scopul 
transferului de căldură la material în 
vederea “înmuierii” acestuia. 
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Quick Info 

IPACK-IMA 2009 Brokerage event on 
packaging technologies 
Event 
Type: 

Brokerage Events 

Start Date: 24-Mar-2009 
End Date: 28-Mar-2009  
City: Milano 
Country: Italy  
Description:  

Since 1961 IPACK-IMA has been focussing on 
the INTEGRATION of different industrial 
processes, presenting solutions for products 
management, working and packaging.  

 
The event rests on 3 Main Pillars:  
- Rocessing  
- Packaging and  
- Material Handling  

 
Facts and figures about the fair:  
- 1.527 exhibitors of which 27% international at 
IPACK-IMA 2006  
- 50.000 visitors, 56% entrepreneurs  
- 62% 2006 exhibitors have signed commercial 
agreements thanks to their participation to the fair. 
Italy is world n° 2 producer and exporter of 
packaging machinery!  

 
   IPACK-IMA is world n°1 event for agrofood 
technologies dedicated to grain based food!  

Following a successful cooperation during last 
edition, IPACK-IMA will be arranged 
simultaneously with PLAST, the international 
exhibition for plastic and rubber industry.  

Enterprise Europe Network consortium 
SIMPLER will oganise a Brokerage Event 
dedicated to key sectors related to the packaging 
industry.  

EC 
Programmes: 

     

Industrial 
Sectors: 

• Industrial manufacture  
• Materials technology  
• Chemical industry  
• Pharmaceutical/Cosmetics 
• Food - Agro Industry  

 
(http://www.enterprise-europe-
network.ec.europa.eu/publicwebsite/bemt/home.cfm
?EventID=1850) 
 
 
 
 
 
 
 

 
Brokerage event addressing Hydrogen 
Technology and fuel cells 
Event 
Type: 

Brokerage Events 

Start Date: 25-Mar-2009 
End Date: 25-Mar-2009  
City: Birmingham 
Country: United Kingdom  
Description:  

Midlands Enterprise Europe in cooperation with 
UK Trade and Industry invite you to take part in a 
half day brokerage event addressing Hydrogen 
Technology and fuel cells. The partnering 
platform will run in parallel to "Building the 
Hydrogen and Fuel Cells Future International 
Conference" hosted by the University of 
Birmingham and Advantage West Midlands.  
 
This is the first brokerage event of its kind since 
2005 offering European organisations the unique 
opportunity to focus on Hydrogen and fuel cells.  
 
The brokerage event has been designed to 
complement the conference enabling industrial 
and research organisations at the conference to 
benefit from a series of focused pre-arranged 
meetings with potential collaborators from across 
the continent. It is envisaged that the conference 
and brokerage event will facilitate technical and 
commercial cooperation as well as partnerships for 
Framework and the Joint Technology Initiative 
(JTI).  
 
Due to high efficiencies, zero emissions and easy 
conversions, Hydrogen and Fuel Cells are 
increasingly perceived as important components in 
a low carbon economy. The East and West 
Midlands regions of the UK have emerged as 
strong players in the Hydrogen and Fuel Cells 
sector. The Midlands is home the UK's Energy 
Technologies Institute (ETI), as well as key 
innovators such as Rolls Royce Fuel Cells, 
Intelligent Energy Ltd, the Universities of 
Birmingham, Warwick and Loughborough. The 
University of Birmingham currently operates the 
country's only Hydrogen filling station.  
 
This occasion on March 25th 2009 is exceptional 
as it offers attendees from outside the UK free 
participation at both the conference and brokerage 
event. The conference will address both national 
and European policy and perspectives as well as 
developments in the following areas: hydrogen 
production, storage and distribution , fuel cells for 
static and transportation applications.  
(http://www.enterprise-europe-
network.ec.europa.eu/publicwebsite/bemt/home.cfm
?EventID=1846) 
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TECHNICAL PERFORMANCES  
AND ECOLOGICAL ASPECTS OF MACHINE TOOLS  

AND INTEGRATED SYSTEMS 
 
 

Constantin ISPAS 1, Ecaterina Camelia POCRIS 2 

 

1 POLITECHNICA University from Bucharest, Bucharest, ROMANIA, 
e-mail:ispas@leo_optimum.pub.ro 

2 SC ICTCM SA, Bucharest, ROMANIA, cpocris@ictcm.ro 
 
 
REZUMAT: Articolul prezinta tendintele actuale nationale si internationale  în dezvoltarea de maşini unelte şi 
sisteme integrate de prelucrare. Este comun  faptul că aspectele ecologice legate de exploatarea de maşini 
unelte au fost întotdeauna şi vor fi o problemă de mare îngrijorare. Atingerea limitelor de viteză mai mare a fost 
întotdeauna, în general deziderat de specialişti care lucrează în toate domeniile si mai ales in particular in 
cazul masinilor unelte si sistemelor integrate. 
 
ABSTRACT: The paper presents current national and international trends in the development of machine tools 
and integrated systems of machining. It is a common place that ecological aspects related to machine tools 
operation have always been and will be an issue of great concern. Reaching higher speed limits has always 
been the general desideratum of specialists working in all industrial domains. The article gives detailed 
specifications in this domain, when applied to the particular cases or machine tools and integrated systems.   
 
CUVINTE CHEIE: performante, masini-unelte, viteza, prelucrare, ecologic 
 
KEYWORDS: performances, machine-tools, speed, machining, ecological 
 
 

1. INTRODUCTION 
 
Machine tools are the most important industrial 

production equipment, because they are constantly 
used in the manufacturing of TV sets, computers, 
cars, planes, etc.  

Japanese speak of machine-tools as the “mother-
machines” that generate other machines and equipment.  

Production of machine-tools must be regarded as a 
strategic industry, a leader among other industrial 
branches.  

The machine tools industry, the permanent buyer 
of new technologies, plays an important part in the 
industrial productivity.  

That is why, its continuous development depends 
on the variety of tools, machines and manufacturing 
technologies. The machine building industry plays a 
double part: 
1.  to develop and improve the latest result of 

scientific and technologic research 
2.  it is the main centre of new performance transfer 

from the machine-tools sector to other economic 
sectors.  
Machine-tools have a special importance in 

industrial production; that is why industrial 

production development is based on both the 
development and up-grading of machine-tools, and 
up-grading of production technologies. 

 At present, the machining sector has at its 
disposal: machine-tools, cutting tools and 
microelectronics  

Computer technologies, microprocessors and 
minicomputers have become the first agents of the 
spectacular changes in the machine-tools industry.  

The  main objective of engineers today is 
computerised control of machine-tools and 
machining. Machine-tools industry combines 
mechanical engineering and electronics and therefore 
it has been placed with mecatronics lately.  

Besides, the impact of new materials will lead to 
the replacement of steel in mechanical engineering.  

The result will be the emergence of “new actors” 
in industries. From the traditional point of view, the 
machine-tools industry was a small-scale industry but 
with s long life history.  

Producers gained their reputation through a 
certain model product and maintained their position 
on the market through its continuous improvement. 

In the last decade this market segment was 
characterised by: the highest rhythm of machine-tools 
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production increase registered  in Japan; 
consolidation of international market positions held 
by Western European countries, Germany in 
particular (European countries hold the highest 
market share of machine-tools); continuous 
weakening of American contractors’ position in this 
domain. It has become evident in the last years that 
ecological aspects of machine-tools must be also 
taken into account . 

To render machines and equipment more ecological 
means to set up harmless manufacturing methods, dry 
cutting (elimination and reduction of lubricants).  

Expenses on cooling agents and lubricants used in 
cutting are several times higher than those for tools. 

Users are facing problems concerning the 
requirements of environmental protection legislation 
and high expenses for discharge of dry emulsions.  

In order to avoid these problems, dry cutting has 
been adopted as a solution lately. 

This cannot be achieved by simply cutting down 
the supply of cooling and greasing agents, even 
though a positive effect is obtained in some cases.  

Rational and efficient dry machining requires first 
an analysis of limit conditions, as well as the 
appraisal of complex interdependencies between 
process, cutting edge material, part and machine-tool.  

Fig. 1 shows the distribution of heat in the part, 
chip and tool at steel cutting.  

 

 

 
 
Fig. 1.   Distribution of heat in the part, chip and tool 

at steel cutting.   1. part; 2. chip; 3. tool. 

The primary functions of these agents are 
annulled: greasing, cooling and rinsing.  

As far as the cutting process is concerned, the 
results are: higher friction and adhesion between tool 
and material; some of the heat accumulated in the 
points of energy conversion and discharge through 
chips, tool and part is no longer undertaken by the 
greasing and cooling agent.  

 

Fig. 2. Conditions of dry cutting 
 
The social effect of machine -tools changes 

resides in lower total manufacturing expenses, more 
efficient utilisation of the capital through higher rank 
machines used, in order to make the best of the 
enterprises and companies’ capacity.  

Beneficent effects are thus brought about by rapid 
development of production and high quality of 
products. Automation flexibility is now the best rule 
that must be applied in industry. 

It was marked down that there is not a specific 
market of machine-tools, but several sectors 
organised according to the following criteria: 

- degree of specialisation of the machine (e. g. 
a conventional lathe has universal 
applications but there are also machines for 
one application only) 



TEHNOLOGIA INOVATIVĂ – Revista „Construcţia de maşini” nr. 3-4 / 2008 
 

35

- production volume (e. g. a machining centre 
is better adapted to the small-series 
production of different products; transfer 
machines are used for a large volume of 
products) 

- down market potential. 
The table below presents the main competitivity 

factors for the principal segments of the machine-
tools industry, as well as the main sales markets. 

 
Table 1. The main sales markets 

 Conventional 
machine-tools 

NC machine-
tools, 
machining 
centres 

Specialised 
machine-
tools 

Main 
competitivit
y  factor 

cost Cost/ 
technology 

Technology 

Main 
suppliers 

Countries in 
Eastern Asia 
and Eastern 
Europe 

Japan Germany 

% of the 
world 
market 

16% 36% 48% 

Growth on 
medium 
term 

Lower Higher Higher 

 
The main deciding factors for the machine user 

are the absolute investment costs for the machine and 
the costs per manufactured workpiece which can be 
achieved.  

The purchase  price   of  the machine is of special  
importance, because it represents a direct criterion  
for the customer to evaluate different offers and 
because purchase decision often take place within 
narrow budgetary constrains.  

The buyer simultaneously assumes high reliability 
and process flexibility of the machine. 

|On the other hand, the German manufacturer is in 
direct world-wide competition with foreign machine 
tool manufacturers.  

Owing to unfavourable exchange rates, high wage 
and wage-related costs and shorter effective working 
hours, he suffers local financial disadvantages which 
he cannot recoup through high market prices.  

It is also impossible to compensate for these local 
disadvantages solely by reducing costs in the 
production and organisation of the company.  

German manufacturer will be able to ensure their 
long-term market presence only if they can develop 
new, effective machine concepts which also match 
the customers’price expectations and are technically 
superior to competing machines. 

 Development potentials for product innovation 
are to be found both in the realm of new machine 
concepts for conventional machining and in the 
application and implementation of innovative 
technologies like high-speed and dry cutting or hard 
machining. Increasing miniatuzation of components 

will also create a significantly increased demand for 
microengineering machines.  

The most recent developments in the USA also 
indicate that altered machine kinematics, based, for 
example, on Stewart platforms, make it possible to 
realise machine tools without the usual rectangular 
configuration on the machine axes.  

The yields a number of advantages for machine 
design, and solutions of this type should be taken into 
consideration in future new developments.   
 
2.  INCREASING COST EFFECTIVENESS 
 

The cost pressure on machine tool manufacture 
referred to above is compelling machine 
manufacturers to reduce the manufacturing costs for 
their products.  

Apart from cost reductions through optimisation 
of company organisation and production and of 
design processes, together with reduction of 
production depth, substantial cost savings can be 
made by redesigning of the products themselves. 

Modular construction has already proved its value 
as an effective instrument for reducing production 
costs. The RatioLine modular lathe concept presented 
by the Index  Co. is a good example for the 
systematic application of a modular philosophy.  

 The modular machine concept is based on the 
machine bed, which is produced in three different 
lengths, from 400 mm to 1145 mm, providing a 
corresponding number of different machine lengths.  

Depending on his requirements, the customer can 
equip the machine with a main and counter-spindle or 
tailstock, and with up to three turrets.  

A milling unit with y-axis and swivel head is also 
available. In combination with the NC-controlled B-
axis of the main spindle, this allows complex 5-axis 
milling operations, turning the machine into a turning 
and milling centre for complete machining processes.  

A tool magazine with 6 tool positions for 
automatic tool-changing is also available for 
complete machining. Finally, it is also possible to use 
NC-controlled steadies, to ensure a stable process 
with projecting workpieces.  

Both the main spindle and the counterspindle are 
designed as hollow shaft asynchronous motor 
spindles, equally suitable for chucking and bar work.  

The spindles are identical and are offered in a 
range of diameters and drive powers. 

A systematic modular philosophy offers the 
customer the advantage of putting together his own 
solution from the variants available.  

He can adapt a machine for a specific 
manufacturing task while retaining the same user 
interface, greatly reducing the training effort for 
operators and maintenance staff.   

The modular principle also has the great 
advantage of large batch sizes for production and 
assembly of the modules by the machines 
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manufacturer, leading to significant reductions in 
manufacturing costs.  

A further potential for savings exists in 
engineering design and outsourced parts.  

These advantage also benefit the purchaser, since 
the machine manufacturer can market the machine 
belonging to this series on most favourable terms, 
while the costs for spare part inventories are reduced 
when a number of machines are used.   

Alongside the market price of a machine, the 
manufacturing costs per workpiece are of interest to 
the user.  

These piece costs are, however, dependent not 
only on the depreciation of the machine, which is 
determined by its purchase price, but to a great extent 
on the productive and non-productive times, set-up 
times, availability and operating effort of the 
machine. 

 These cost components can be influenced 
significantly by the design and concept of the 
machines. 

 

Fig. 3 shows the machine concept for a vertical 
lathe with two working spindles.  

Due to the vertical configuration of de spindle on 
the left, Spindle 1, chips fall directly on to the chip 

conveyor by force of gravity and are transported out 
of machine immediately.  

This reduces negative effects on the machine structure 
through heat transferred from the hot chips and 
diminishes the risk of machine down times due to chip 
jams. 

Loading and unloading workpieces for the machine 
is an important criterion for series production. 
Additional handling units in the form of robots or 
gantry loaders are frequently used to transport the 
workpiece to or from a work station or between work 
stations. These additional handling system greatly 
increase the cost of the manufacturing plant.  

They also significantly reduce plant availability, 
since disturbances frequently occur in the workpiece 
handling area [4]. On the machine shown in Fig. 3, part 
handling is integrated in the machine concept. The 
chuck of the suspended spindle (Spindle 1) grips the 
workpiece on a simple, horizontal transfer belt or roller 
conveyor, and then traverses to the working position.  

Once the front of the workpiece has been 
machined, it is transferred from the suspended 
spindle to the standing spindle (Spindle 2) and the 
rear side is machined.  

After this operation has been completed, a simple 
part gripper fitted to the tool slide of Turret 2 picks 
up the workpiece and again places it on a conveyor 
belt or roller. Spindle 1 can be machining the next 
workpiece while Spindle 2 is still working or 
unloading the previous job. 

The advantages of this machine concept will be 
apparent. The complete front and rear side machining 
of large chucked parts can take place on a single 
machine, while the vertical spindle arrangement 
ensures optimum chip removal.   

Because the working units Spindle 1 and Tool 
Slide take on the job of part handling, non-productive 
times for part changing are greatly reduced.  

Availability of the plant is increased by 
elimination of complicated handling devices, and the 
risk of collision between handling units and the 
machine axes is virtually excluded.  
Integrated manufacturing systems for part machining 
are frequently used in series production.  

Rigid integration in the form of transfer lines 
involves a high planning risk for the user due to ever 
shorter product life-cycles, but investment and 
manufacturing costs for flexibly-integrated machining 
centres are higher than those for the transfer line 
solution.  

This is due to the increased effort for the 
integrating systems, longer non-productive times for 
part changing and lower plant availability because 
integrating systems are susceptible to disturbances. 
 Especially with synchronous motors, permanent 
magnetisation of the secondary element adds to the 
difficulties of assembly and chip removal.  
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These typical properties of direct linear drives 
result in a series of requirements for a machine tool 
fitted with linear motors (Fig. 4).  
 
 

 
 
 Slide weights and other moving masses must be 
kept small but stiff, making lightweight construction 
advisable.  

The resonant mechanical frequencies of the 
structure must be above the bandwidth of the drive, 
to stop the drive exciting vibrations in the machine 
structure. The bandwidth of the drive still amounts to 
70% of the desired response. 

 Because the bandwidth of a linear motor is higher 
than that of a conventional electro-mechanical drive, 
much tougher demands are imposed on the structural 
design. Cooling and insulation, brakes and-for 
vertical axes-counterweight have to be provided.  

Guides are usually antifriction slideways. A high-
resolution position sensor and digital control system 
are necessary to enhance control performance. 
 Like rotating motors, linear motors can be 
constructed as synchronous or asynchronous types. In 
asynchronous linear motors, short-circuit bars are 
fitted in the secondary winding; in synchronous 
types, the secondary is fitted with permanent 
magnets.  

The forces of magnetic attraction present in 
synchronous motors even when the currant is 
switched off make assembly and chip removal 
difficult. Chips stick to the secondary and penetrate 
the air gap between the secondary and the primary.  

This is difficult to prevent by using covers. 
 A knowledge of the polarity of the secondary 
element is necessary to control the synchronous 
motor. This can be done with a Hall probe or by 
using absolute displacement measuring systems.  

The main advantages of synchronous as compared 
to asynchronous motors are the much higher 
sustained feed forces which can be achieved and the 
absence of electrical losses in the secondary winding.  

Synchronous motors appear more interesting for 
use as feed drives in machine-tools (Fig. 5) 

 

 
Fig. 5.   Comparison between synchronous and 

asynchronous linear motors 

 Together with reliable chip protection, effective 
cooling is the primary factor for linear motor 
application in machine tools. Cooling should firstly 
dissipate heat from the motor windings themselves, 
permitting higher sustained feed forces. 

 Fig. 6 shows a FlexiLine flexibly-integrated 
multi-machine system (Chiron Co.) used to machine 
small parts. The machine system uses a new form of 
workpiece fixture and an innovative method of 
integrating the individual units. The production 
system consists of standard machines in the FZ 12S 
series, configured in-line. 

 

 
 

Fig. 6.  FlexLine flexible interlinked multi-machine 
system (Source: Chiron) 

 
 The workpieces are clamped on part-specific 
carriers. Clamping is carried out on a 
loading/unloading station next to the production line. 
In this station, the parts are placed on the pallets 
manually (by a machine operator) or automatically 
(by a loading unit) and then tightened in position by a 
pneumatic screwdriver with controlled torque. 

 The part pallets are picked up by the double 
gripper, which resembles a conventional tool-
changer, and either conveyed directly to one of the 
work stations or stored in an interim buffer station.  
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All part pallets have a standardised version B 
HSK interface, with which they can be clamped 
either in the machining centres or in the loading and 
unloading station.  

Using the HSK interface to connect the part pallet 
to the machine ensures a very rigid part fixture with 
the greatest possible accuracy of changing. 
 The part pallets are changed by a newly-
developed, completely enclosed transport system 
placed beneath the machining space.  

When the part is changed, a hatch opens in the 
machine workspace, allowing the part-changing 
gripper to enter, remove the finished part and insert 
the new part.  

 
3.  CONCLUSIONS 
 
As compared to conventional integrating 

equipment, this form of part handling has the 
advantage of keeping the affected machine accessible 
when there are disturbances in the workspace.  

This means that the remaining machines can 
continue to process their full work-load while the 
necessary repairs are carried out, with no danger to 
the maintenance staff. 
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Quick Info 
 
AVANMAT: Material Technologies on 
the Horizon Seminar, 19 November, 2008, 
Cambridge, UK.  
This one day symposium will look at some of the 
current leading-edge research which has transformed 
civilisation and both advanced and limited our 
technical reach. From transport, defence, security, 
information and communications technology, to 
advanced manufacturing, this event will look at 
materials which are fundamental to a host of cutting-
edge and basic technologies used in our daily lives 
now and in the future. 
 
AVANMAT: Report: Nanotechnology in 
Europe 2008.  
It is a report on who’s doing what in nanotechnology 
from all EU. Billions of euros are now being invested 
across the EU, privately, scores of products, 
processes are impacting the market. This 295 page 
provides an analysis of companies, researchers, 
government bodies, networks, funding initiatives.  
Contents Include:  

- Funding to 2010 and beyond  
- Key technologies and markets  
- Market structure and business models  
- Main manufacturers and suppliers  
- Market size for last 3 years, forecasted to 2013  
- Market trends and drivers; National initiatives  
- Key research groups and centres  
- Nanotechnology SMEs, large companies. 
 
Nanotechnology in Eastern Europe 2007 
 
Nanotechnology in Eastern Europe describes latest 
research in activity in Russia, Poland, Czech 
Republic, Hungary, Estonia, Romania, Latvia, 
LIithuania, Slovakia, Slovenia and Bulgaria. 
 
Nanotechnology in Europe 2008 
 
Nanotechnology in Europe 2008 is a new report on 
who’s doing what in nanotechnology from the 
Netherlands to Norway, the United Kingdom to the 
Ukraine. Billions of euros are euros are now being 
invested across the continent, publicly and privately, 
and scores of products and processes are impacting 
the market. This 295 page provides an in-depth 
analysis of companies, researchers, government 
bodies, networks and funding initiatives. 
 
Contents Include: 
 
- Funding to 2010 and beyond  
- Key technologies and markets  
- Market structure and business models  
- Main manufacturers and suppliers  
- Market size for last 3 years and forecasted to 2013  
- Market trends and drivers  
- National initiatives  
- Key research groups and centres  
- Nanotechnology SMEs and large companies with  
  nano activities. 
 
(http://www.researchandmarkets.com/reportinfo.asp?
report_id=662369) 
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REZUMAT: Lucrarea prezintă activităţile de cercetare-dezvoltare care se 
desfăşoară pentru realizarea unui echipament mobil de fragmentare-mărunţire care 
să proceseze mecanizat deşeurile vegetale, lemnoase, rezultate în urma activităţilor 
de toaletare/tundere a arborilor şi arbuştilor din arealele agricole, pomicole şi 
silvice, în scopul obţinerii compostului ecologic vegetal, utilizat pentru dezvoltarea 
unei agriculturi ecologice, cu efecte favorabile asupra mediului, dar şi pentru 
realizarea biomasei, necesare pentru producerea de combustibil regenerabil, ca 
sursă neconvenţională de energie. Echipamentul mobil realizat este de tipul bio-
shredder utilizând pentru fragmentarea şi mărunţirea dşeurilor vegetale/lemnoase 
un buncar de alimentare, o moară cu ciocane şi grătar precum şi un mecanism de 
evacuare cu ventilator centrifugal. Acest echipament constituie noutate pentru 
România şi răspunde cerinţelor UE privind protecţia mediului. 

 
ABSTRACT: The paper presents the research-development activities in order to 
realize an equipment for breaking-up and crumbling which processes mechanized 
the wood scraps, resulted of the cleaning/cutting of trees and bushes from the forest 
areal and parks, in order to obtain the vegetal compost used to develop an 
ecological agriculture with good (positive) effects on environment, but also used to 
obtain biomass, which is necessary to produce regenerable fuel, as an 
unconventional energy resource. This equipment is a bio-shredder used in 
shredding organic and vegetable waste, with a single feed opening and a single 
chipping system with grid refining and centrifugal blower for evacuation the 
products. The fineness of the ground material can be adjusted through a riddle by 
request. This equipment is an absolute novelty for Romania and it responds to EU 
requirements concerning the environment protection. 
 
CUVINTE CHEIE: echipament mecanizat, fragmentare/mărunţire, deşeu lemnos, 
compost ecologic 
 
KEY WORDS: mechanized equipment, breaking-up and crumbling, wood scraps, 
ecological compost 

 
 
1. INTRODUCERE 
 
În ultimii ani, s-a dezvoltat o agricultură ecologică 
prin eliminarea utilizării, pe cât posibil, a 
îngrăşămintelor chimice, sintetice. În scopul 
creşterii fertilităţii solului, se utilizează, din ce în ce 
mai mult, îngrăşăminte naturale, biodegradabile. 
Utilizarea unui compost obţinut din deşeuri 
provenite din arealele agricole, silvice şi din 
industria de prelucrare a lemnului conduce la 

fertilizarea solului, conservarea, protecţia şi 
ameliorarea acestuia. Utilizarea unui compost pe 
bază de material lemnos, are rolul de a asigura 
protecţia şi reabilitarea terenurilor degradate, în 
concordanţă cu principiile dezvoltării unei 
agriculturi durabile. Numai în acest fel, producerea 
de bunuri alimentare se va realiza conform 
cerinţelor stipulate în standardele române CEE nr. 
2092/91, aliniate deja la cerinţele Uniunii 
Europene. 
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Pentru atingerea acestui obiectiv complex 
colectivul elaborator şi-a propus proiectarea şi 
realizarea unui echipament de fragmentare şi 
mărunţire a deşeurilor de material lemnos, rezultate 
la toaletarea/tunderea arborilor din parcuri, alei şi 
areale silvice. Acest echipament reprezintă o 
necesitate pentru economia românească, care va 
trebui, în timp scurt, să se alinieze la cerinţele 
europene în materie şi să producă întreaga sistemă 
de maşini necesară pentru utilizarea tehnologiilor 
de mediu moderne. 
 
 
2. DESCRIEREA MODELULUI 
FUNCŢIONAL DE ECHIPAMENT  
DE FRAGMENTARE-MĂRUNŢIRE 
 
Pe baza unei documentări ample asupra realizărilor 
din domeniu, partenerii din consorţiu au analizat 
diferite soluţii de realizare a unor echipamente de 
fragmentare şi mărunţire a deşeurilor de material 
lemnos, prezentate în literatura de specialitate. 
Ca urmare a analizei efectuate, partenerii din 
consorţiu au proiectat un model funcţional de 
echipament de fragmentare/mărunţire material 
lemnos, soluţia constructivă adoptată având în 
vedere un echipament tractat, montat pe şasiul unei 
remorci cu o singură punte; puterea instalată a 
echipamentului este de circa 20 kW şi utilizează ca 
sursă de energie mecanică un motor termic propriu 
– tip Diesel Euro 4, care oferă, în principiu, 
posibilitatea unei autonomii de utilizare, indiferent 
de existenţa sau nu a unui tractor pentru tractarea 
echipamentului. 
Echipamentul (a se vedea schema cinematică din 
figura 1) se compune dintr-un şasiu/platformă 
amplasat pe o punte cu două roţi, prevăzută cu un 
proţap pentru tractarea de către un tractor. De 
asemenea, pe şasiu este amplasat batiul în care sunt 
montate mecanismele de lucru ale echipamentului: 

• mecanismul de avans al materialului 
lemnos; 

• mecanismul de fragmentare-mărunţire 
a materialului lemnos; 

• mecanismul de evacuare în exterior a 
produsului mărunţit. 

Mecanismele de mărunţire şi de evacuare sunt 
acţionate direct de la motorul termic propriu prin 
intermediul unei transmisii comune cu curele 
trapezoidale, cu rapoarte de transmitere subunitare 
care permit scăderea uşoară a turaţiei şi o creştere 
corespunzătoare de moment.  

 

 
Fig. 1. Schema cinematică a echipamentului de 

fragmentare-mărunţire 
 

BATIUL este un subansamblu complex în 
construcţie sudată alcătuit din table de oţel şi care 
permite montarea celorlalte subansamble ale 
echipamentului de fragmentare-mărunţire material 
lemnos. În principal el este alcătuit din doi pereţi 
laterali sudaţi pe o placa de bază şi închis la partea 
superioară cu mai multe panouri şi placa de 
suţinere a motorului termic de acţionare a 
mecanismelor de fragmentare-mărunţire şi de 
evacuare a materialului lemnos fragmentat. De 
asemenea, batiul susţine buncărul de alimentare cu 
materialul lemnos supus fragmentării, hornul de 
evacuare a materialului fragmentat, mecanismul 
inversor precum şi instalaţia hidraulică de acţionare 
a mecanismului de avans. 
Pereţii laterali ai batiului sunt prevăzuţi cu găuri de 
trecere în care sunt sudate corpuri de lagăr pentru 
suţinerea arborilor mecanismelor de lucru ai 
echipamentului. În figurile 2 ... 4 sunt prezentate 
aspecte din diferite stadii de prelucrare ale 
subansamblului batiu. 
 

 
Fig. 2 . Subansamblu batiu sudat pe placa de bază 

(vedere frontală) 
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Fig. 3 . Subansamblu batiu sudat pe placa de bază 

(vedere laterală) 
 

 
 

Fig. 4.  Subansamblu batiu (sudat plăci superioare 
+ placă susţinere motor termic) 

 
MECANISMUL DE AVANS (figura 5) este de 
tipul cilindru, care antrenează materialul lemnos 
prin intermediul unor platbande dinţate sudate pe 
mantaua cilindrului. Mecanismul este acţionat 
hidrostatic de la un motor hidraulic de turaţie 
redusă tip MHD 160 (30–50 rot/min) şi moment 
mare, energia hidraulică fiind furnizată de o pompă 
montată direct pe motorul termic. 
Mecanismul realizează funcţiunea de avans a 
materialului lemnos către mecanismul de 
fragmentare-mărunţire, cu posibilitatea de variaţie 
a vitezei de avans şi de schimbare a sensului de 
rotaţie, pentru evitarea blocării cu material lemnos 
a mecanismului de mărunţire. 
Cilindrul este lăgăruit pe rulmenţi radiali cu bile, 
cele două lagăre fiind montate în doua pârghii 
articulate pe o tijă fixată axial şi lagăruită pe două 
lagăre de alunecare tip bucşă, fixate de batiu. 
Funcţie de grosimea materialului lemnos supus 
mărunţirii pârghiile de sprijin ale cilindrului pot 
efectua o mişcare de rotaţie oscilantă (circa 600) 
controlată prin intermediul unui arc elicoidal fixat 
de pârghie respectiv de batiu.  
Motorul hidraulic de acţionare este fixat pe una din 
pârghii, mişcarea de rotaţie fiind transmisă de la 
arborele motorului la arborele condus prin 
intermediul unui cuplaj manşon.  

 
 

Fig. 5. Mecanism de avans  
(vedere dinspre gura de alimentare) 

 

 
 

Fig. 6. Acţionarea cu motor hidraulic a 
mecanismului de avans şi amenajarea tensometrică 

pentru măsurarea turaţiei şi momentului 
 
MECANISMUL DE MĂRUNŢIRE (figura 7) 
este de tipul moară cu ciocane fiind acţionat de la 
motorul termic propriu prin intermediul unei 
transmisii cu curele trapezoidale înguste, la turaţia 
de2000–2500 rot/min. 
Mecanismul realizează funcţia de fragmentare/ 
mărunţire a materialului lemnos, cu posibilitatea 
variaţiei turaţiei de lucru, dar şi cu posibilitatea 
menţinerii constantă a acesteia. 
Mecanismul este alcătuit dintr-un arbore lăgăruit pe 
doi rulmenţi radiali cu bile amplasaţi în casete 
sudate fiecare pe câte un capac. Fiecare capac este 
de tip flanşă cu umăr de centrare şi se fixeză de 
batiu prin şuruburi. Pe arborele morii sunt sudate 4 
discuri de rigidizare care susţin 4 tije pe care sunt 
montate ciocanele (constituite din eclise de lanţ) 
decalate, prin intermediul unor inele distanţiere, 
astfel încât arborele morii să fie echilibrat static. 
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Tijele sunt fixate axial la ambele capete cu piuliţe 
crenelate joase asigurate cu şplinturi.  
 

 
 

Fig. 7. Subansamblu mecanism de mărunţire 
 

MECANISMUL DE EVACUARE este de tipul 
ventilator centrifugal cu palete dispuse tangenţial 
pe un arbore tubular antrenat direct de la motorul 
termic propriu, prin intermediu unei transmisii cu 
curele trapezoidale, la turaţia de 2000 – 3000 
rot/min . Sub acţiunea forţei centrifuge materialul 
mărunţit este antrenat în mişcare iar prin 
intermediul unui burlan cu cap orientabil, este 
aruncat direct în remorca de recoltare. 
Subansamblul rotor este constituit dintr-un arbore 
tubular pe care sunt sudate tangenţial patru palete, 
rotorul fiind rigidizat la capete prin intermediul a 
doi pereţi membrană sudaţi, de asemenea pe 
arborele tubular. Prin interiorul arborelui tubular 
trece arborele de antrenare de tip arbore lis, lagăruit 
pe doi rulmenţi radiali cu bile montaţi în casete 
sudate pe cei doi pereţi laterali ai batiului. 
Momentul de torsiune este transmis prin două pene 
paralele care asigură legătura între arborele lis şi 
arborele tubular prin intermediul unor bucşe sudate 
pe acesta. 
 

 
 

Fig. 8–  Echipamentul de 
fragmentare/mărunţire în timpul experimentărilor 

de laborator 
 

PARAMETRI TEHNICO-FUNCŢIONALI 
PRINCIPALI 
 
Pe baza datelor şi rezultatelor obţinute în etapele de 
experimentări partenerii implicaţi în realizarea 
proiectului au stabilit valorile principalilor 
parametri tehnico–funcţionali ai echipamentului de 
fragmentare-mărunţire, prezentate în tabelul 1: 
 

Tabelul 1 
- Puterea instalată a 
echipamentului:  cca. 20 kW 

- Productivitate, exprimată în 
cantitate de materie 
prelucrată pe kWh: 

50 – 60 
kg / kWh; 

- Cantitatea de materie 
prelucrată/oră:  

1100 - 1300 
kg/h; 

- Greutatea specifică a 
utilajului:  

cca. 30 - 35 
kg/kw; 

- Dimensiuni de gabarit, 
inclusiv remorca (L x l x h): 

cca. 2500 x 
1400 x 1800 

mm 
- Secţiunea de lucru a 
camerei de tăiere:  

cca. 250 x400 
mm 

- Diametrul de tăiere material 
lemnos:  max. 60 mm 

 
 

4...10 mm 

- Gradul de mărunţire al 
materialului: 
         - pentru material uscat:  
…… - pentru material verde:  8...16 mm 
Mecanismul de avans: 

- Turaţia de acţionare: 30 – 50 rot/min; 

- Momentul de acţionare: 5,6 – 9,5 daNm; 

- Presiunea maximă: 100 bar; 
- Debitul maxim de 
alimentare: 60 l/min; 

Mecanismul de mărunţire: 
- Turaţia de acţionare: 2000 – 2500 

rot/min; 
- Moment de acţionare: 5,6 – 8,5 daNm; 

- Dimensiuni de gabarit: 350 x 490 mm; 

Mecanismul de evacuare: 

- Turaţia de acţionare: 2000 – 3000 
rot/min; 

- Moment de actionare: 5,6 – 9,5 daNm; 

- Dimensiuni de gabarit: 490 x 250 mm; 

- Disponibilitatea zilnică 
a utilajului:  10...16 ore 
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3. CONCLUZII 
 
3.1. Respectarea normelor ecologice şi de 
procesare a deşeurilor (Directiva europeană 
nr.2001-95 CE), realizarea de produse ecologice 
pentru o alimentaţie sănătoasă a populaţiei, în 
conformitate cu cerinţele stipulate în standardele 
române CEE nr. 2092/91, aliniate deja la cerinţele 
Uniunii Europene, devin deziderate deosebit de 
stringente şi pentru ţara noastră şi, deci, se 
întrevede o dezvoltare vertiginoasă a producţiei de 
compost, pentru care, la noi în ţară, utilajele 
necesare lipsesc. 
3.2. Realizarea unor asemenea echipamente pentru 
procesarea composturilor ecologice rezolvă o 
problemă cheie, de mare complexitate, în aria 
tematică 2 - Alimentaţie, Agricultură, 
Biotehnologii, în mod deosebit producţia şi 
managementul durabil al resurselor biologice ale 
solului şi pădurilor (2.1), aria tematică 6- Mediul 
ambiant, managementul durabil al resurselor (6.2) 
şi tehnologii de mediu (6.3). Proiectul se aliniază la 
Platforma tehnologică europeană PT 13 - 
MANUFUTURE, platformă deja lansată şi în 
România. 
3.3.  Echipamentul specializat pentru fragmentarea-
mărunţirea materialului lemnos, în scopul obţinerii 
compostului ecologic vegetal, care face obiectul 
proiectului, este o noutate absolută pentru 
ROMÂNIA şi răspunde orientărilor din Uniunea 
Europeană privind protecţia mediului. 
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Quick Info 
 
ICT Call 4 now open, Deadline:  
1 April 2009  
 
The ICT theme was launched focusing on seven 
strategic Challenges for the seven years of this FP7. 
This Fourth call seeks proposals in nineteen areas 
that are part of the following challenges :  
 
• Challenge 1 : Pervasive and trustworthy network 
and service infrastructures  
 
• Challenge 2 : Cognitive systems, interaction, 
robotics  
 

• Challenge 3 : Components, systems, engineering  
 
• Challenge 5 : Towards sustainable and 
personalised healthcare  
 
• Challenge 6 : ICT for mobility, environmental 
stability and energy efficiency  
 
• Challenge 7 : ICT for independent living , 
inclusion and governance  
 
The call promotes research in 3 areas of Future & 
Emerging Technologies:  
1.Concurrent tera-device computing;  
2.Quantum information foundations&technologies; 
3.Biochemistry-based information technology.  
 
The call also includes a number of Coordination & 
Support actions, with emphasis on international 
cooperation in ICT with partner countries overseas. 
The ICT theme has committed a budget of €801m 
for this call. It is expected that the first projects 
funded from this action will be launched in autumn 
2009. The ICT theme has also on 19th November 
launched a call jointly with the ENERGY theme, 
covering Novel ICT solutions for smart electricity 
distribution networks. This call, budgeted with 
€10m from ICT and €10m from ENERGY, will 
close on 31st March 2009 with project launches 
also in the late autumn of 2009.  
Both of these calls will be featured strongly at the 
ICT 2008 Event, Lyon, 25-27 November. 
 

ICT 2008: EUROPE'S BIGGEST 
RESEARCH EVENT FOR 

INFORMATION AND 
COMMUNICATION 

TECHNOLOGIES  

Health-e-Child wins best exhibit at ICT 2008 
 
Health-e-Child has won the ICT 2008 Exhibit 
Grand Prize worth €10,000. This project uses grid 
‘supercomputing’ technology to connect and 
inform paediatrics healthcare professionals. The 
HoloVizio exhibit was the runner-up and u-2010 
came in third place. Congratulations to all the 
winners! 
FIRST PRIZE:  
Health-e-Child won the ICT 2008 Exhibit Grand 
Prize worth €10,000, donated by sponsors HP. This 
project uses grid ‘supercomputing’ technology to 
connect and inform paediatrics healthcare 
professionals.  
SECOND PRIZE: HoloVizio, by Holografika, 
won €3,000, donated by sponsors Nokia for their 
pioneering 3-D display system. 
THIRD PRIZE: u-2010, a system for 
providingcrucial data to emergency services at 
disaster sites.  
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COMPETITION RESULTS: TOP 10 
PROJECTS (in no ranking order) 
C.03 Holograpfika HoloVizio - the next 

generation in 3D 
display (2nd Prize) 

F 19 APOSDLE Advanced Process-
Oriented Self-Directed 
Learning Environment 
(one of top 10 
projects) 

G.03 RobotCub A child-like 
Humanoid  Robot 
equipped with Vision, 
Hearing and Touch 
(one of "Top 10 
projects") 

H.02 wearIT@work Empowering the 
Mobile Worker by 
Wearable Computer 
(one of "Top 10 
projects") 

H.06 HYDRA Hydra Middleware for 
embedded Systems 
(one of top 10 
projects) 

H.20 IPHOBAC Photonic Technologies 
for Broadband 
Wireless (one of top 
10 projects) 

I.05 CHORIST Integrating 
communications for 
enhanced 
environmental risk 
management and 
citizens safety(one of 
top 10 projects) 

J.04 u-2010 ECD u-2010 Emergency 
Communication 
Demonstration (3rd 
Prize) 

J21 DORII Deployment of 
Remote 
Instrumentation 
Infrastructure (one of 
top 10 projects) 

L.11 Health-e-
Child 

Connecting and 
informing paediatrics 
professionals with grid 
technology (First 
Prize) 

 
 
 
 
 

CONFERENCE THEMES: 

Inventing the Future: ICT technologies for the 
future, featuring:  
Major current research trends in information and 
communication technologies (ICT) such as ICT-bio 
and nano, photonics, cognition robotics and ICTs 
for general science.  
 
The 2009-2010 Work Programme for ICT 
research in the EU's Seventh Framework 
Programme (FP7) will be presented in detail. Other 
sources of EU research funding for ICT will also be 
examined, including the new Joint Technology 
Initiatives (JTIs) and the Competitiveness and 
Innovation Programme (CIP). These initiatives 
together represent more than €2 billion in EU 
support for ICT research over the next two years.  
 
Innovative Europe: new markets, new sectors, 
new players 
The Conference will seek to involve new actors in 
the development of next generation ICT and to 
ensure the expansion of existing businesses. In the 
spotlight: SMEs, new business sectors and creative 
industries. The relationship between research and 
successful innovation will be critically examined. 
Mobilising and inspiring today's young people as 
potential researchers and innovators of the future 
will also receive special attention.  
 
Impact through Policy: 
Focus on effective public policies to stimulate ICT 
research and innovation for growth and sustainable 
development. This will include issues such as 
Community and public research spending, the 
creation of conditions favourable to innovation and 
better coordination of the European research effort 
in ICT. 
 
(http://ec.europa.eu/information_society/events/ict/
2008/conference/index_en.htm) 


