ERNOIOGIA
INGUAIZ|

REVISTA CONSTRUCTIA DE MASINI
Anul 62, Nr.2/2010

Din sumar
ISSN 0573 — 7419
EDITOR: ICTCM — CITAf
. MECANISME
041303 Bucuresti MECHANISMS

Sos. Oltenitei nr. 103, sector 4, O.P. 8
Tel: 021 332.37.70/234

Fax: 021 332.07.75 / 021 332.31.95
E-mail: ictcm@ictcm.ro

TEHNOLOGIE INOVATIVA
INNOVATIVE TECHNOLOGY

Responsabil editor: Irina Radulescu

Responsabil difuzare: Ionut Dimache

INGINERIE BIOMEDICALA

INFORMATIL, ABONAMENTE: BIOMEDICAL ENGINEERING

Revista este evaluatd CNCSIS la categoria B+,
apare trimestrial.

TRIBOLOGIE
TRIBOLOGY

Abonamentele se fac direct, prin dispozitie de
platd sau mandat postal, trimis pe adresa
revistei.

ECOLOGIE INDUSTRIALA
INDUSTRIAL ECOLOGY

CONT - ICTCM:

nr. RO58 RNCB 0075 0352 1240 0001;
BCR sector 4

TIPAR: ICTCM - CITAf

COPYRIGHT 2003

Toate drepturile asupra acestei editii
sunt rezervate ICTCM - CITAf. Nu este
permisd reproducerea integrald sau partiald a
articolelor din revista ,Tehnologia Inovativa”
fard consimtamantul scris al editorului.

Opinile  exprimate in revista apartin
semnatarilor articolelor, fara sa reflecte
obligatoriu si punctul de vedere al editorului.




ANUL 62/2010 - NR. 2

TEHNOLOGIA INOVATIVA
REVISTA CONSTRUCTIA DE MASINI

COLEGIUL DE REDACTIE
Octavian BOLOGA - Universitatea ,,Lucian Blaga” din Sibiu
Olivier BONNEAU — Universitatea din Poitiers, Franta
Ion BOSTAN — Universitatea Tehnicd a Moldovei
K.D. BOUZAKIS — Aristoteles University of Thessaloniki, Grecia
Doug BRANHAM - Lubrication Systems Company, Houston, Texas, USA
Dan BRiNDASU - Universitatea ,,Lucian Blaga” din Sibiu b |
Mircea CIOBANU - Universitatea ,,Stefan cel Mare” din Suceava
Valeriu DULGHERU — Universitatea Tehnica a Moldovei
Dan FILIPOIU - Universitatea POLITEHNICA din Bucuresti
Michel FILLON - Universitatea din Poitiers, Franta
Mohamed HAJJAM — Universitatea din Poitiers, Franta
Tudor ICLANZAN - Universitatea ,,Politehnica” din Timisoara
Nicolae Valentin IVAN - Universitatea ,, TRANSILVANIA” din Brasov
Gheorghe MOGAN — Universitatea ,, TRANSILVANIA” din Bragov
Ilie MUSCA - Universitatea ,,Stefan cel Mare” din Suceava
Nicolae OANCEA - Universitatea ,,Dunarea de Jos” din Galati
Dumitru OLARU - Universitatea Tehnica ,,Gheorghe Asachi” din lasi
Juozas PADGURSKAS — Lithuanian University of Agriculture, Lithuania
Radu POPESCU — Academia Romana - INCE — CEIS, Bucuresti
Tudor PRISACARU - Universitatea POLITEHNICA din Bucuresti
Vasile PUIU - Universitatea din Bacau

Stanistaw PYTKO - University of Science and Technology, Krakéw, Poland
Alexandru RADULESCU - Universitatea POLITEHNICA din Bucuresti
Minodora RIPA - Universitatea ,,Dunirea de Jos” din Galati

Lucian TUDOSE - Universitatea din Clyj

Thami ZEGHLOUL — Universitatea din Poitiers, Franta

TEHNOLOGIA INOVATIVA — Revista ,, Constructia de masini” nr. 2 /2010



&

COMITET ONORIFIC

Gheorghe AMZA - Universitatea POLITEHNICA din Bucuresti
Niculae Napoleon ANTONESCU — Universitatea ,,Petrol si Gaze” din Ploiesti
Traian AURITE - Universitatea POLITEHNICA din Bucuresti

Gavrila CALEFARIU - Universitatea ,, TRANSILVANIA” din Brasov
Mircea COZMINCA - Universitatea Tehnica ,,Gheorghe Asachi” din Iasi
Emanuel DIACONESCU — Universitatea ,,Stefan cel Mare” din Suceava
Marian GHEORGHE - Universitatea POLITEHNICA din Bucuresti
Constantin ISPAS - Universitatea POLITEHNICA din Bucuresti

Valeriu JINESCU - Universitatea POLITEHNICA din Bucuresti

Aurel JULA - Universitatea ,, TRANSILVANIA” din Brasov

Constantin MINCIU - Universitatea POLITEHNICA din Bucuresti
Eugen PAY - Universitatea de Nord din Baia Mare

Tulian POPESCU - Universitatea din Craiova

Aurelian VLASE - Universitatea POLITEHNICA din Bucuresti

Ioan VOICA - Universitatea POLITEHNICA din Bucuresti

EDITOR
Oficiul de Informare Documentara pentru Industrie, Cercetare, Management
din cadrul

Centrului Incubator Tehnologic de Afaceri
S.C. ICTCM S.A. BUCURESTI

RESPONSABIL EDITOR
Irina Radulescu

REDACTOR
Irina Radulescu

WEBMASTER
Ramona loanid

TEHNOLOGIA INOVATIVA — Revista ,, Constructia de masini” nr. 2 /2010
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GOVERNMENT STANDARDS RELATED TO
MECHANISMS OF DOOR LOCKS AND
LATCHING SYSTEMS
USED ON AUTOMOTIVE

Ovidiu Antonescu', Daniel Udristez,
Daniela Mihalache®

' Mechanism and Robot Theory Dept.,

University “Politehnica“ of Bucharest, ROMANIA
’Engineering and Product Div. B/E Aerospace,
Inc.-Miami, USA

* “Juliu Maniu” High School of Bucharest,
ROMANIA

The industry steady improved automotive door lock
designs starting around 1960s, in order to reduce
death and injuries during automobile crash or rollover
conditions. Developments were mainly aimed at
reducing the likelihood of occupant ejection in
crashes. Government agencies throughout the world
have undertaken comprehensive research and
rulemaking programs to find ways to reduce the
number of fatalities during crushes and to protect
occupants in those crashes or other type of car
accidents. This paper summarizes most common used
government standards related to automotive door
latches and latching systems.

MECHANISMS USED AS AUTOMOTIVE
DOOR LATCHES

Ovidiu Antonescu', Daniel Udristez,
Piun Antonescu’

'Mechanism and Robot Theory Dept., University
“Politehnica” of Bucharest, ROMANIA

? Engineering and Product Div. B/E Aerospace,
Inc.-Miami, USA

Side doors have the locking/unlocking feature
integrated within the latch which can be manually
actuated from the outside of the vehicle through a key
lock cylinder or from the inside via a rod or via a
cable attached to the door inside handle lock knob.
All in all speaking, the number of latch component
parts is dictated by the design requirement, packaging
environment and engineering specifications.

ARTIFICIAL NEURAL NETWORKS IN
NON-CONVENTIONAL MACHINING
PROCESSES

Milos Madic', Miroslav Radovanovic?,
Dragoljub Lazarevic®

University of Nis, Faculty of Mechanical
Engineering, Nis, SERBIA

With many unique characteristics and possibilities
artificial neural networks have founded remarkable
role in almost every field of manufacturing. The
wide usage of artificial neural networks is
particularly popular in modelling complex nonlinear
machining processes. This paper deals with the
applications of the artificial neural networks in the
non-conventional —machining processes. The
applications of artificial neural networks, founded
in the referenced papers, refer to monitoring,
modelling, prediction, classification and
optimization. The results obtained by the authors
are briefly described with the scope of input and
output parameters of the network as well as network
type. Finally, the findings are summarized and
presented in tables.

PROCESSING AND CHARACTERISTICS
OF WATER JET MACHINE

Jelena Eri¢ Obuéina’, Predrag Jankovié?,
Miroslav Radovanovié®

'High Technical Mechanical School Of Applied
Studies, R. Krsti¢a 19 Trstenik, SERBIA

*3 Faculty of Mechanical Engineering, 18000 Nis,
SERBIA

Water jet machining is a relatively new machining
technique in that the use of water jet under pressure
become much more common in recent years for an
increasing variety of tasks. This paper gives a basic
characteristics of water (and abrasive water) jet
machining and its applications.

CHARACTERISTICS OF MATERIAL
IN ZONE OF CUT BY LASER CUTTING

Miroslav Radovanovic

University of Nis, Faculty of Mechanical
Engineering, Nis, SERBIA

Laser cutting is cost effective technology. This
process is based on melting and evaporating material
in very small, well-defined area and blown out of the
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cut by the assist gas. Laser cutting processes make
heat action fully effective that is those that are
produced by the laser beam affecting a work piece
material. Laser cutting is high-temperature process
which characterize small heat affected zone. The
paper gives a part of experimental investigations of
laser cutting process which analyses cut quality by
laser cutting.

EXPERIMENTAL RESEARCH CONCERNING
THE VASCULAR MODIFICATION
FROM THE HUMAN ORAL CAVITY
USING A DOPPLER ULTRASOUND DEVICE

"Roxana Ionela Vasluianu',
Andreea Daniela Ioanid’, Norina Consuela Forna'

'Faculty of Dental Medicine,
,,Gr.T.Popa”University of Medicine and
Pharmacy, lasi, ROMANIA

*Medical Dentist, lasi, ROMANIA

The used model of Doppler is a bi-directional
analyzer, with FFT analysis and it is intended to
obtain wave forms of the power spectrum of the
sanguine rate through the continuous ultrasound
wave. The purpose of this study is to asses the
vascular modifications on the level of the oral
mucosa at diabetes patients and to make a correlation
between the obtained values and the affecting degree
of the general status. This study is carried out on 10
diabetes patients, ages between 55-75 years old. In
order to establish the vascular parameters on the level
of the oral mucosa is done with the help of a Doppler
ultrasound device. Following the performed
determinations, we have obtained different values, of
the measurement of the speed of blood, depending on
the general status of the patient and his/her age.
Because of its accuracy, low cost, absence of risk,
and nearly universal availability, ultrasound is the
initial test of choice for suspeted disease.

QUALITY ASSESSMENT
OF THE USED CERAMIC SURFACES
THROUGH X DIFRACTION

Adina Oana Armencia’,
Roxana Ionela Vasluianu'

'Faculty of Dental Medicine,
,»Gr.T.Popa”University of Medicine and
Pharmacy, lasi, ROMANIA

The physical-chemical properties of ceramic
materials are closely related to its crystalline phases
and the X-ray diffraction can be used in order to
investigate the crystalline structure of the ceramic
material. Moreover, the diffractogram can give
information about the structural and crystalline

parameters, as well as the amorphous fraction of each
type of ceramic material.

@GLOBAL CONTEXT OF ROMANIAN
ECOLOGICAL FOOTPRINT,
IN TERMS OF CONSUMPTION
OF GOODS AND SERVICES (1)

Sirbu Silvia Roxana

Institutul National de CercetariA Economice -
Academia Romana, Bucuresti, ROMANIA

This paper presents key elements of environmental
sphere: the Living Planet Index, the Ecological Footprint
of Humanity, the Welfare Planet Index. The first one is
the average dynamics of Earth biodiversity, it shows that
mankind has started to degrade the overall ecosystem at a
unprecedent rate.The environment quality of a living
human community shows the real civilization degree and
it measures the chances for survivors. The Ecological
Footprint measures the solicitation degree that the human
resources demand exerts on the environment. Basically,
the Environmental Footprint makes a report on human
consumption over the natural resources, related to the
Earth ability to regenerate them. The Welfare Planet
Index was established to measure the environmental
effectiveness of the distribution of wealth and human
welfare on the planet.

GLOBAL CONTEXT OF ROMANIAN
ECOLOGICAL FOOTPRINT,
IN TERMS OF CONSUMPTION
OF GOODS AND SERVICES (I 1)

Sirbu Silvia Roxana

Institutul National de CercetariA Economice -
Academia Romana, Bucuresti, ROMANIA

Consumer model of Romanian population is still
heavily focused on the representation of need
satisfaction /obligations, and it is less focused on
cultural need and human development in the area of
culture, education, foreign travel or other leisure
activities. There are presented and analyzed the
growth rates of prices in different sectors, with
emphasis on the property and services area. The
paper presents an analysis of earnings and
consumption of employees families; it is focused on
social and economic policies, the impact on the
consumption of employees households.
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GOVERNMENT STANDARDS RELATED TO MECHANISMS
OF DOOR LOCKS AND LATCHING SYSTEMS
USED ON AUTOMOTIVE

Ovidiu Antonescu', Daniel Udriste’, Daniela Mihalache®

! Mechanism and Robot Theory Dept., University “Politehnica of Bucharest, ROMANIA
2Engineering and Product Div. B/E Aerospace, Inc.-Miami, USA
3 “Iuliu Maniu” High School of Bucharest, ROMANIA

ABSTRACT

The industry steady improved automotive door lock designs starting around 1960s,
in order to reduce death and injuries during automobile crash or rollover conditions.
Developments were mainly aimed at reducing the likelihood of occupant ejection in
crashes. Government agencies throughout the world have undertaken comprehensive
research and rulemaking programs to find ways to reduce the number of fatalities
during crushes and to protect occupants in those crashes or other type of car
accidents. This paper summarizes most common used government standards related
to automotive door latches and latching systems.

KEYWORDS: Vehicle door, hood, trunk lid, latch, striker.

1. OVERVIEW OF BASIC
LATCH OF DOOR OR GATE

Typically a vehicle door, hood, trunk lid (lift /
swing gate) is hinged to the vehicle body at one end
for pivoting motion and latched to the vehicle body
at the other end through a latch and striker system.

The latch is usually mounted in the door and
striker on the body mating side [3, 4, 7].
Automotive door / gate latches are usually installed
to the inside door sheet metal, unless dictated

otherwise by the OEM (Original Equipment
Manufacturer).

The sheet metal is locally reinforced through the
addition of a reinforcement plate. The number of
attaching fasteners can vary from 2 to 4. Majority of
latches use 3 fasteners. Latches are usually net fit
through either a fixture or through the use of
countersunk fasteners.

Overall there are about four ways of installing a
latch [1, 2, 5] into a door or a gate, depending on
location of a latch frame plate in respect to the sheet
metal mounting surface of a door or gate (fig. 1).

Lift gate
sheet metal Fastener

nside/

/ = Outside
Fastener
a) Lift gate b)
sheet metal

Fastener

Fastener

c)

Outside 9

d)

Fig. 1. Ways of installing a latch into a door or a gate

If the latch is installed in the inside of the door (fig.

The latch can be located completely on the outside

la), fasteners are driven from outside into the latch of the sheet metal (fig. 1b), fasteners can be driven
frame plate thread attachment holes. from the inside into a latch or from outside into a weld
Inner sheet metal of the door / gate protects the nut or tapping plate on a reinforced plate.

latch completely except for fish mouth opening where a
slot is provided to accept the striker post.
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Latch is installed from inside but protrudes through
the opening in the sheet metal so that the fish mouth is
exposed to accept the striker (fig. 1c).

Usually there is an angle between mounting surface
of the latch and plane of pawl and ratchet.

Fasteners are driven from outside.

Latch is installed from outside but only base plate
is exposed (fig. 1d), the whole mechanism of the latch
is inside and a slot in the sheet metal is provided for
striker. Fasteners are driven from outside.

2. STRUCTURAL COMPONENTS OF

THE LATCH OR GATE
Overall speaking, the number of latch
component parts is dictated by the design
requirement, packaging environment and

engineering specifications. The final design is
established based on latching system requirements.

Next, we shall try to explain functions of all
basic components for a typical mechanism of latch,
as side door latch (fig. 2), lift gate latch (fig. 3), hood
latch (fig. 4) and deck lid latch (fig. 5).

Inside
Release
Lever

Lock | Unlock
Lever

Outside
Release
Lever

Fig. 2. Typical Side Door Latch (Keyert USA, Inc. NGL2)

The purpose of a pawl (fig. 2, fig. 3) is to retain the
catch in a certain closed position, preventing the latch
from releasing the striker and allowing the door to open.

There are two typical designs of pawls,
compression and tension depending on direction of
force applied to the catch, at the catch pawl interface.

Cold heading produces more compact, com-

pression type pawl. If progressive stamping is chosen,
the contact areas on the pawl (ratchet and pivot pin)

should be shaved or broached to a least 65% to ensure
maximum engagement and a minimum friction factor.
Fine blanking is used in all latches. It is more expensive
than stamping but ensures good surface finish and
dimensional accuracy.

The catch (figures 2 — 5) is the latch component
that entraps the striker in two positions (primary and
secondary). It has two areas of engagement with the pawl
and a folk type engagement with the striker.

,,-{ Qutside Release Le\re;mi

Striker |

Fig. 3. Typical Lift Gate Latch (2002 Ford Escape).

Two manufacturing methods are widely available
for making catches: fine blanking and progressive die
stamping. Fine blanking is used for most of the latches.
If progressive stamping is chosen, the contact areas of
the catch (striker, pawl and pivot pin) must be rectified

shaven to at least 65%. The catch should be designed to
fit the striker post with about a max. 0.7 mm clearance.

As the catch rotates to accept the striker post, the
transition from contact to final position should be
smooth and without pulse.
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Plastic encapsulation is sometimes employed to
reduce impact noise — then an extra slot or hole is
required in the catch for securing the encapsulation
material to the catch. In most of the cases the
encapsulation material is 0.5...0.8 mm thick. Sections
of catch should be calculated for strength in all load
cases. Some catches incorporate in their design a cam
profile for actuating ajar switches. Usually a latch is
being designed with one catch; however there are latch
designs with two catches.

Release levers (figures 2—-5) are being used to
mechanically transfer latch forces within the latch and
onto the pawl. Stamped levers are used with clip or
cable hook up. They may or may not be equipped with
a spring. Design of release lever has to ensure proper
release travel and efforts through selection of ratio
between the length of an arm actuating pawl and arm
actuated by handle.

Back plate (fig. 4) provides structure to the latch
and protection for the latch components. In some
latches it only covers the plastic housing and provides
holes for rivets, in others it extends to mounting points
reinforcing the whole structure of the latch structure.

Pawl/ Qutside
Release Lever

I Back-plate |

Fig. 4. Typical Hood Latch (2002 Ford Lincoln LS)

Inside

Relsase

i Power Release Mechanism I

Handle

| Pawl ! Qutside Releage Lever I

Fig. 5. Typical Deck Lid Latch (2002 Ford Lincoln LS)

Moving latch components are returned to rest
position by springs. Three types of springs are mainly

used in latches: torsion, compression and tension.

Over center spring applications used to toggle
locking levers can be made using either of the
above types.
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Torsion springs are usually most relatively easy to
package around a pivot of a rotating lever in a latch
application.

Compression springs have to be entrapped into a
channel to work in a desired direction. In a latch life
environment they can be sensitive to contamination and
lose some of their force to overcome friction
particularly if the channel is curved with a small radius.

Springs with constant pitch may be difficult to
handle in production because of tangling and difficult
installation. Extension springs normally require more
space for packaging. The weakest point of an extension
spring is usually its hook.

Closed coil extension springs are difficult to coat
and unless they are made out of pre-plated wire they
may corrode between coils.

Typical disadvantage of a tension spring in latch
application is a fact that after extending and contracting
it makes noise that can resonate through metal parts of
latch and door or lift gate. Flexible dampeners are often
used to avoid this issue.

The typical materials chosen are music wire or
stainless steel. Latch springs are being designed for
heavy duty life cycle requirements.

Switches are used in a latch to indicate the
position of the pawl or the catch. Switches used to
indicate a locked condition can be part of latch
assembly, control assembly or power actuator.

3. LATCHING SYSTEM
REQUIREMENTS

The latch system is a component of the door
system providing functions of holding the door
closed, releasing for ingress / egress, and preventing
unauthorized entry / exit. Each latch system must
provide these basic functions, under various environ-
mental conditions and above all shall meet specified
safety requirements. A typical side door latch and its
main components are shown on figure 2.

The functions, performance, reliability and
validation requirements of these components or
assemblies are defined in OEM’s documents [6]. A
latching mechanism usually interfaces with the
striker, anchor plate, rod / cable, wiring harness
connector, spacers, door inner panel, and door
reinforcements and door pillar hole patterns, and
these additional requirements and specifications are
usually mentioned under appendices or stipulated in
the statement of requirements (SOR).

As the catch, the fork bolt is a component
inside a door latch that rotates about a pivot and
traps the striker post. The catch is mechanically held
in place by a detent lever called the pawl.

The catch has usually three distinct positions:
full open, secondary closed position and primary
closed position. The degrees of mobility for the
entire mechanism, including the release chain, can
be calculated using advance kinematics analysis [7].

As a general practice, one or two micro
switches are travel of the catch is 30 to 40 degrees.

Table 1
Continent North America Europe Asia
Firm Ford | GM | DCX PSA Isuzu Mazda
Strength Primary Longitudinal | 20.0 | 21.5 | 22.25 20.0 16.5 16.66
Requirement Transverse 17.8 | 16.5 | 16.9 18.0 13.35 13.33
[kN] Secondary | Longitudinal | 13.7 | 11.0 | 5.34 6.6 6.66
Transverse 13.7 | 89 5.34 6.6 6.66
Seal Load Nominal 312 | 300 | 380 300 294 245
at Test [N] Maximum 330 667
Striker Diameter [mm] 10 10 7 7 7.5
Inertia Load Requirement 35g | 30g 60g 30g 30g
(2=9.81 m/s?)
Table 2
Requirements North America Asia
Ford DCX Isuzu Mazda
Strength / MVSS FMVSS206 FMVSS206 FMVSS206 FMVSS206
Inertial Load 30g 30g 30g
Life Cycle [cycles] 40,000 7,000 25,000 33,110
Salt Spray [hours] 144 96 24 96
Strength —Tensile [N] 5,000 3,340 11,000 13,750
Strength — Lateral [N] 1,125 8,930 11.190
Seal Load [N] 445 445 343 294
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Table 3

Requirements North America Europe Asia
Ford DCX MCC VW Mazda
Strength / MVSS FMVSS113
Inertial Load 50g
Life Cycle [cycles] 3,000 5,000 30,000 10,000 8,400
Salt Spray [hours] 120 240 2 552
Structure Strength Primary N] 8,896 3,336 5,000 5,600 4,410
Struct. Strength Secondary [N] 4,448 2,668 2.940
Seal Load [N] 845 444 275 236
Table 4
Requirements North America Europe Asia
Ford DCX BMW Audi Mazda
Strength / MVSS FMVSS206 | FMVSS206
Inertial Load 30g 30g
Life Cycle [cycles[ 10,000 7,000 15,000 25,000 15,000
Salt Spray [hours] 24 96 96 24
Structural-Tensile [N] 5,000 3,336 3,500 11,000
Strength—Lateral [N] 1,125 4,450
Seal Load [N] 445 445 800 500-800 294
Comparing various car OEM internal
specifications we developed in the next tables 1 — 4 REFERENCES

a short comparison to provide the reader with a
brief understanding about various requirements for
each type of latch (figures 2 to 5).

4. CONCLUSIONS

The above short summaries can be further
expanded and if combined with proper benchmark
data using actual samples provide the latch engineer
a good understanding about OEM requirements and
/ or competition capabilities.

Most of the latch manufacturers develop
databases with such information in order to provide
potential customers with most cost efficient and
best in class design.
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Quick Info

Tech of the Week
NDIR CO2 gas sensor features low cost and low
energy requirements

Low-energy, low-cost, durable, stable and
accurate NDIR CO, sensor for lower ranges e.g. 0—
5000 ppm. Suitable for air quality control in domestic
and utility building, agriculture, transportation,
education etc. Fully developed and tested concept,
ready for production modeling. Patents (partly
pending) in Europe, USA, and Canada. The device
may lead the way to developing NDIR sensors for
other measureable gases.

The patented construction compensates for
drift and instabilities in its components. As a result,
the sensor is characterized by high accuracy, low drift
with temperature, and low long-term drift. It has no
need for periodic maintenance or calibration. The
device is easily powered by a battery or small solar
panel, integrates a programmable microcontroller, and
could be produced for under 15 Euros.

The technology includes a reference light
path that compensates for the influences of
temperature changes in the short term. It also
compensates for slow changes in the light transfer
from lamp to detector and changes in sensitivity of
the pyro-electric detector (longer term). The
combination of focusing and non-focusing light
paths fully suppresses the small differences in the
two light paths of the lamps, which may be cause
by, for example, thermally induced changes in
alignment. The faceted mirror images the light
symmetrically into the tapered cavity. These
identical light paths diminish the influence of
possible (but unlikely) asymmetrical contamination.

After years of development several
functional prototypes of the sensor has been fully
tested in the laboratory of the involved engineering
company. The sensor is ready for production
modeling. The sensor also has been successfully
tested in the laboratories of a multinational
company specialised in gas sensoring.

Applications include monitoring CO, for
air quality in homes and offices, green houses,
breeding pens on farms, for quality control in trucks
and containers.

Innovative aluminium flat solar collector

A Hungarian SME has developed an
innovative new flat solar collector. Key features:
Heat-absorbing surface equals heat transferring
surface resulting in the highest heat-performance
and efficiency. There’s no mediatory unit between
the heat-transferring surface of the absorber and the
heating agent. This means no galvanic corrosion,
which would work as insulation. There’s no bad
pressing or assembling, which are all factors
contributing to inefficiency. The main unit of this
system is a hot pressed and uniquely alloyed
aluminium plate. The plate has shallow channels
for liquid that run parallel that are connected to
each other. The tips of the plate lead into the
distributing or collecting pipes supplying them with
an ideal capacity of 1.7 litres and the two necessary
inputs and outputs. This design is made from
homogenous alloyed aluminium. It has really good
heat conductivity (235 W/m°C) and is also
weatherproof, non-corrosive, light (density not
more than 2.8 kg/dm3), easy to work with and
assemble and is one of the cheapest materials on the
market. Surface treatment used on the alloyed
aluminium plate is unglazed black elox coating,
which has a high specific heat-absorbing rate of the
solar radiation (near to 90%) while at the wave-
length given by its own temperature the specific
heat-emission rate is relatively low (about 10%).

The collector house is a really important
part of this solar collector and for this purpose
special alloyed aluminium frame profiles are used.
This makes solar collector aesthetically attractive
while reducing the mass. The bottom of the
collector-house is made of cold-rolled, alloyed
aluminium panel.

Another important part of this solar
collector is glazing. It helps to absorb more sun
radiation on the free surface (that is 1.94 x 0.94m),
while reducing the convective heat-loss of the
absorber panel with its heat-insulating power. High
purity, low iron, tempered antireflective solar glass
is used. The design is very solid, can be easily
transported, and is snow— and hail-proof.

To increase the efficiency of this solar
collector heat insulation is used.

This solar collector is designed to be
dismountable if needed, the parts are replaceable
and also the insides can be cleared of humidity.

o

ﬁﬂg'vf e

e

(hitp://www.yet2.com/app/insight/techofweek)
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MECHANISMS USED AS AUTOMOTIVE DOOR LATCHES
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ABSTRACT

Side doors have the locking/unlocking feature integrated within the latch which can
be manually actuated from the outside of the vehicle through a key lock cylinder or
from the inside via a rod or via a cable attached to the door inside handle lock
knob. All in all speaking, the number of latch component parts is dictated by the
design requirement, packaging environment and engineering specifications.

KEYWORDS: Latch, automotive door, locking, unlocking.

1. GENERAL ASPECTS

Construction of mechanisms utilized as latching
systems of the automotive door, vary from one manu-
facturer to another [1]. These systems are designed as planar
or spatial (mono mobile or multiple mobile) mechanisms
[2]. These mechanisms can be grouped in three major
categories [3-7]: a) Hood latches (engine hood), b) Deck lid
latches (luggage compartment hood), c¢) Side door latches
(front and rear side doors).

Usually, hood latches are manually actuated. Once the
hood is released under its own weight, the latching occurs
while a striker assembly attached to the hood is entrapped
by a latch component named fork bolt (commonly named as
catch) [1]. A ratchet (commonly named pawl) is designed to
block the catch in its latched position. The unlatching takes
place when the pawl is being released via a cable-handle
system from the inside of the vehicle.

Deck lids have rather similar latching systems that can
be locked or unlocked and unlatched via a key lock cylinder
attached to the latch via a rod or a cable [1, 7].

Side doors have the locking/unlocking feature
integrated within the latch which can be manually actuated
from the outside of the vehicle through a key lock cylinder
or from the inside via a rod or via a cable attached to the
door inside handle lock knob.

Optionally, the lock unlock function can be electrically
achieved via a power actuator. Rear doors have latches
equipped with child lock features and in most of the cases
they can be locked and unlocked only from the inside of the
car.

2. HOOD LATCH MECHANISM

During latching, the striker bolt 7 attached to the hood
performs a rotation in a vertical plane until it contacts the
catch 3 (fig. 1).

Fig. 1. Kinematical representation of a hood
latch mechanism

Through a rotation motion, clock wise, the
catch captures the striker bolt blocking the hood.
The pawl follows the catch exterior profile while
actuated via the spring 6 until is blocking the
catch in the fully latched condition.

The hood latch mechanism catch 3 and pawl
4 interface can be further described by using a
kine-matical representation of the release chain
(fig. 1).

In the right hand side of the figure 1 we show
the catch at the beginning of the latching stage,
when the inertia force G, (percentage of hood
weight) transferred through striker bolt 7 into the
latch is rotating the catch 3 counterclockwise.

Once the catch rotates towards latched
position, the catch spring 5 is in tension applying
to the catch a tension moment M;. The catch 3 is
blocked in latched condition through the pawl 4
on which a tension moment M, is being applied
through the catch spring 6.

To unlatch the system we must apply a force
F¢ through the cable system.

If the cable breaks we can unlatch the system by
actuating the lever 2 through a rod, the access of
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the lever being made through the engine compartment engaged within the catch until the pawl 2 achieves the
from the bottom side of the vehicle. blocking position against the catch (latching is

In the stage when the striker bolt 7 is in direct contact ~ achieved) (fig 4b).
with the planar surface of the catch 3, the kinematical .
representation becomes spatial with 2 mobile elements 7
and 3 (fig. 1).

The fixed rotation axes D; and D; are random
positions while the con-tact (7, 3) is a point. Hood latches
are mono-mobile type mechanisms and their kinematical
release chain (fig. 2) can be represented as following [4].

1 4

Fig. 2. The spatial hood latch mechanism.

3. LUGGAGE COMPARTMENT
DOOR (DECKLID)
LATCH MECHANISM

We consider the mechanical scheme (fig. 3) of a
planar mechanism having two kinematical components 1
(catch) and 2 (pawl) articulated on the base 0 (represented
by an open frame plate attached to the vehicle body or to
the decklid).

b) closed (latched) position

Fig. 4. Typical components of a decklid latch.

Once the catch is being rotated the spring 3
is in extension applying a closing force between
the pawl and against the catch

To unlatch the catch 1 (fig. 4b) of such
system one must rotate clock wise the lever 5 via a
special key or a key lock system. Lever 5 will
transfer a force to the pawl 2. The pawl under this
load rotates clockwise until it releases the catch 1.
After unlatching is achieved, the tension within
the extension spring 3 moves the catch in fully
open position, releasing the striker bolt 4 (fig. 4a).

Fig. 3. Hood latch kinematical scheme 4. SIDE DOOR LATCH

In the open position (fig. 4a), the striker bolt 4 (assu-med MECHANISM

to be attached to the decklid in this case) is resting against the
catch interior rectilinear profile. In this case the contact
between the catch 1 and the pawl 2 is maintained through the
extension spring 3.

Element 2 is, in fact, a ratchet in a neutral position as
regarding to the fork bolt (catch) 1. The system latches when
applying pressure on the decklid and the striker bolt is getting

The mechanisms involved in automotive
side door latches are rather complicated in
comparison to the ones used for hoods or
decklids.
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Fig. 5. Isometric view of the catch release
chain (Ford-NGL2).

Fig. 6. Catch release chain —
side door latch (Ford-NGL2).

Their complexity is due to the additional operating
requirements imposed by the customer usage of a side
door (inside release, outside release, lock/unlock and child
lock features for rear doors).

Let’s consider a typical Ford corporate side door
latch (fig. 5, 6), next generation latch — NGL2, with the
basic components shown on figures 7 and 8, and its
locking system shown on fig. 10. The isometric view of
the catch release chain (fig. 5) indicated the main
components and an optional electrical actuator [5].

To achieve the closed condition (latched position), the
catch 1 rotates clockwise around pivot O; under a tension
M, generated by the torsion catch spring 3 until the pawl 2
blocks the arm b, of the catch.

Because of the torsion moment A, the arm b; (in
blocked position) pushes with the force F;, against the
pawl contact point A. The moment achieved through the
force F;, around the pawl pivot point O,, is less than the
moment M, achieved by pawl spring 4.

Without taking in to consideration the door seal loads
transferred to the latch catch when the striker bold is

engaged, the catch is in static equilibrium
condition under the torsion moment M; and the
reaction force F,,=-F;, on contact point A. To
release the catch 1, a load on rivet pin B, attached
to the pawl 2, can be applied moving the pawl in
position 2’ (dotted line).

The catch spring 3 rotates the catch 1
counterclockwise (trigonometric) moving into
location 1’ (dotted line). Applying a force F's on
point C we rotate lever 5 (fig. 8a) around pivot
point Os until the rivet pin B, on the pawl 2, is
actuated (fig. 6, 7) for unlatching.

Fig. 7. Kinematical schema of a catch/pawl
interface — closed and open (dotted line).

Fig. 8. Outside latch release: lever inside the
latch (a) and outside (b).

Fig. 9. Inside latch release and
lock/unlock levers.
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Similar unlatching effect of pawl can be achieved
when a force Fy is applied on point E of the inside release
lever 6 (fig. 8b). In this example we must mention the fact
that when actuating the outside release lever 5, in order to
achieve pawl 2 unlatching, we actuate together with lever 6
through the rivet pin B. Actuating release lever 6 in order to
achieve pawl unlatching does not actuate the release lever 5
due to the clearance offered by its specifically designed
internal profile.

The second pin, shown on D (fig. 8b), belongs to the
coupling lever 8 (fig. 9) that is articulated to the transfer
lever 9 in point F. The coupling lever 8 moves inside a slot
in the lever 9 under a spring load offered by torsion spring
10. The transfer lever 9 can rotate anti-clockwise around
O, under a force Fy, blocking (locking) the latch. Lever 9 is
toggled between lock and unlock positions, via toggle
spring 11 (fig. 9).

The kinematical scheme (fig. 10) of this mechanism
shows five fix articulations [4]. Two are common: O, and
O;s. The mechanism of a side door latch is shown in latched
condition, with the catch 1 blocked by pawl 2. The pawl 2
can rotate only counterclockwise and is against the resistant
torsion moment A,

Fig. 10. Kinematical scheme of a side door latch.

If we consider the mechanism made out of components
2, 5,6, 8 and 9 (fig. 10) we can identify 5 rotation
kinematical couples and 3 planar rotation-translation
kinematical couples (simple type in B and double in D). The
degree of mobility of this mechanism can be calculated
using the planar mechanisms formula (Griibler):

M=3n-2-C5-C, €))]
Or using the general formula [2, 3],
5 6
M=% m-Cy,->r-N, 2)
m=1 r=2

N, representing the number of closed contours independent
of rank r of the space associated with the kinematical
contour, and C,, is the number of kinematical couples of
functional class m.
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The topological matrix of mechanism (fig.

10) is:

C Cs 53000

N, Ng 03000
3

Using the above information the equation (2)
becomes:

G
N3

G
Ny

Cy
Ns

M=(1-5+2-3)-3-3=2 )

The two degrees of mobility are represented
by the position of element 9 combined with either
one of the elements 5 or 6.

5. LIFT GATE/SWING GATE DOOR
LATCHES

Similar with hood latches, lift/swing gate
latches have usually only one release lever for
unlatching function [4]. The release can be made
either manual via rods attached to a gate door
handle or have optional electrical (power) release
via a motorized system in most of the cases.

For the purpose of this study we shall
concentrate on lift gate door latches. The catch
release chain for unlatching is shown (fig. 11).

For manual unlatching one condition we must
consider includes the following elements: catch,
pawl, and the memory lever contact with the pawl,
while the active contacts are in points A and C.

The kinematical scheme is represented by two
contours of the elements: 0120, 0240; elements
(n=3): 1, 2, 4; rotation couples (Cs=3): O;, O,, Oy;
rotation-translation couples (C,=2): A, C.

Applying equation (1), for n=3, Cs=3, C,=2
(fig. 11) we obtain:

M =3-3-2-3-2=1 Q)

unlach manual

0,

2

Fig. 11. Constructive and kinematical
scheme of lift mechanism.
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For the optional power unlatching the only condition
we must consider refer to the following elements:
e catch, pawl, and the memory lever contact with the
pawl.
The active contacts are in points A, B and C (fig. 11).

All in all speaking, the number of latch component
parts is dictated by the design requirement, packaging
environment and engineering specifications.

The final design is established based on latching
system requirements.
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Quick Info
Tech of the Week

Efficient and dust-free aerogel insulation tape, roll,
and putty works in tight spaces and extreme conditions

W. L. Gore & Associates

Most insulating applications block additional
heat transfer by adding more insulation. But what happens
when space is tight and equipment location does not allow
for additional layers of insulation?

5.0V x10DD0 Tum —

This thin, flexible, acrogel-based thermal

insulation 1is available in thicknesses from
0.25mm to 1mm, and achieves a thermal
conductivity in  the range of 15—

20milliWatts/meter-Kelvin (about 20% to 40%
less than that of still air).

When vacuum-encapsulated, its thermal
conductivity can be lowered to 8—10 mW/m-K.
The material is light, of low density, flexible,
strong, and hydrophobic.

The technology uses aerogel in a PTFE
binder to achieve its high-tech insulating
capabilities. Aerogels are notoriously difficult to
handle in a processing environment, but
insulation made using this technology suitable for
die cutting or other automated processes, and
generates no appreciable dust or fines.

It is particularly well suited to insulating
small, light, high-tech heat-producing equipment.
It helps prevent burns in cryogenic applications,
and has additional applications wherever tight
tolerances, light weight, and demanding
insulation requirements combine.

To date, the insulators have been used in
spot applications where other insulators simply
will not fit — in small areas of tight clearance in
high-tech electronics gear.

However, the developer is actively
seeking new application areas where the
insulator’s light weight, extremely thin profile,
and flexibility can best solve the problem:
possible areas include pressure suits and gloves,
cryogenics, avionics, medical environment suits,
and places where contact points would otherwise
create an unwanted thermal bridge between a
protected environment and the outside.
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Aerogels offer exceptional insulation from a thin
layer, but they have the reputation of being extremely
difficult to handle because of their fines production —
almost impossible in a production environment.

Embedding aerogels in adhesive, however,
compromises their insulating properties.

This technology provides an aerogel-based
insulator in an easy-to-process form. The tapes and sheets
produced by this technology are 0.25mm to Imm thick.
The insulator is light, flexible, strong, hydrophobic, and
thin, and weighs about 0.15-0.25g/cc.

Size-controlled fabrication of microparticles
incorporating active ingredients

Philips

A uniquely
flexible, robust
and scaleable
technique
fabricates polymer
microparticles

with best-in-class
size distribution.

The technique is based on ink-jet technology. It is suitable
for a variety of particle morphologies such as solid,
porous, and microcapsules filled with gases, liquids, or a
combination. Drugs or active ingredients for other
applications can be incorporated in solid or liquid form.
The monodispersity of the particles ensures excellent
control of both the dose and the site/nature of delivery of
the active ingredient.

The technique uses an ink-jet head submerged in an
aqueous phase to form the micron-sized polymer droplets
drop-by-drop from a polymer emulsion feedstock. Solid
particles are then extracted from the solution. The particle
size can be accurately predicted from the initial polymer
drop size (controlled by the ink-jet head) and the polymer
concentration. The size distribution control comes from
the well-defined ink-jet nozzle and accurate control of the
frequency of the piezo head.

By feeding in different types of feedstock to the ink-jet
head, particles with different morphologies have been
formed such as solid particles, core-shell particles, porous
or hollow particles (through inclusion of a non-solvent
which is then removed by freeze-drying).

In a similar way, active ingredients such as drugs can be
incorporated with extremely high precision regarding the
dose per particle and the form of the drug (e.g. in solid
solution with the polymer or as a liquid within a polymer
shell).

The containers for receiving the particles during
fabrication are also modified to reduce the
breakage of fragile particles and hence ensure
maximum yield.

The technology has been proven in a lab setup
using a single inkjet nozzle. Size homogenity in
all particle morphologies has been shown to be
excellent (below the sensitivity of Coulter
counters to measure variation) and in advance of
anything seen in the literature.

All of the morphologies mentioned above have
been fabricated and analysed. High yields and
excellent monodispersity have been found.
Placebo drugs have been loaded into bio-
degradeable polymer particles. In vitro and in-
vivo (pig) trials have been carried out.

The particles degrade and release the active
ingredient as expected and no adverse effects on
the host animal were seen. The single ink-jet head
has been shown to work continuously for many
hours and at high speed (up to 10,000 particles
per second) — giving sufficient throughput to
manufacture batches that can be wused (for
example) for a large number of patient doses. If
larger batches are needed, then scaling up with
multiple nozzles is very feasible.

The flexibility of the ink-jet technique also
enables rapid turn-around of experiments in the
development phase. Different sizes,
morphologies, or doses can all be achieved by
simple re-programming of the printer rather than
(for example) re-designing a new micro-fluidic
system.

(http://www.yet2.com/app/insight/techofweek)
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ABSTRACT

With many unique characteristics and possibilities artificial neural networks have
founded remarkable role in almost every field of manufacturing. The wide usage of
artificial neural networks is particularly popular in modelling complex nonlinear
machining processes. This paper deals with the applications of the artificial neural
networks in the non-conventional machining processes. The applications of
artificial neural networks, founded in the referenced papers, refer to monitoring,
modelling, prediction, classification and optimization. The results obtained by the
authors are briefly described with the scope of input and output parameters of the
network as well as network type. Finally, the findings are summarized and

presented in tables.

KEYWORDS: Atrtificial neural networks, non-conventional machining processes

1. INTRODUCTION

Conventional machining processes such as
turning, milling, drilling and grinding are among the
most common metal cutting operations in the
manufacturing industry. These processes are mostly
applied in modern manufacturing industry. But, some
of the alternate non-conventional machining
techniques such as laser machining, electric discharge
machining, electro chemical machining, ultrasonic
machining, abrasive water jet machining and others
are often employed to overcome the limitations of
traditional machining processes. On the other hand,
these methods offer many advantages in machining of
materials (machining of complex contours, high
accuracy, difficult-to-cut materials, high-quality
surfaces, etc.) or simply are the only way of
machining. Also, in order to fulfill above mentioned
through technological improvement of machining
processes, hybrid processes often play an important
role. The complexity and non-linear nature of metal
cutting processes from one side, and occurrence of
various phenomenons due to the different input
setting up parameters especially in non-conventional
machining on the other side, make the modeling of
such processes impossible with conventional
methods. Furthermore, process optimization i.e.
optimal selection of process parameters involves
usage and combining of various techniques such as
design of experiments, regression methods, Taguchi

method and methods based on artificial intelligence:
artificial neural networks, genetic algorithms etc.
According to many researchers in this field artificial
neural networks are the best choice to model the
physical processes in the black box format.

The paper focuses on possibilities of using
artificial neural networks in non-conventional
machining processes whether modeling, optimization
or some other purpose of neural networks is applied.
This paper presents artificial neural network
applications organized according to the type of non-
conventional machining process. The  brief
descriptions of experimental researches by many
investigators are given with identified input/output
parameters of machining process. Furthermore, the
analysis summarizes used artificial neural network
architectures and theirs main goals.

2. APPLICATIONS OF ARTIFICIAL
NEURAL NETWORKS

Following many successful neural network
applications, many researchers implemented neural

computing in machining processes. Numerous
referred papers with different analytical and
experimental approaches for modeling non-

conventional machining processes and for optimal
machining parameter selection were summarized.
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Electrical discharge machining — EDM:

Kao and Tarng [3] used feedforward neural
network with backpropagation learning algorithm for
on-line monitoring of EDM process. Based on a gap
voltage and gap current, as network inputs, the
developed neural network was able to accurately
classify various EDM pulses (short, off, open,
discharge and transient). It has been founded that
proposed monitoring system is useful for monitoring
and control of EDM process.

Mandal et al. [4] in their study of modeling and
optimizing complex EDM process used multilayer
perceptron (MLP) with backpropgation learning
algorithm for modeling purpose. Neural network
architecture with two hidden layers, three inputs
(current, pulse on time and pulse off time) and two
outputs (material removal rate and tool wear) have
been used to model the process. Also in order to find
suitable network architecture, different architectures
have been studied. Testing results showed that the
neural network model was suitable for predicting the
output parameters.

Markopoulos et al. [5] proposed artificial neural
network models for prediction of surface roughness in
EDM. For the formulation of the networks and the
modeling of EDM they used two discrete software
programs: MATLAB and NETLAB. Feed-forward
neural network models trained by backpropagation
algorithm were designed and tested in order to
determine the optimal architecture, the most suitable
activation functions and the best training algorithm
suitable for the prediction of surface roughness. The
network input pattern consisted of three parameters:
workpiece material, pulse current and pulse duration.
The results obtained indicated that the proposed
artificial neural network could successfully predict the
surface roughness, within the limits of the input
values by which it was trained.

Panda and Bhoi [7] developed feedforward
neural network models in order to predict material
removal rate in EDM. The neural network was
implemented in the MATLAB environment and input
parameters were selected through design of
experiment. Following input parameters were
considered: gap-voltage, pulse duration and pulse
interval. The validity of the neural network model was
checked with the experimental data and authors noted
the artificial neural network model for EDM process
provided accurate results.

Saha et al. [9] used feed forward neural
networks with backpropagation learning algorithm for
the prediction of cutting speed and surface roughness
in wire EDM of tungsten carbide cobalt composite.
Four important input machining parameters such as
pulse on-time, pulse off-time, peak current and
capacitance have been selected as input parameters to
neural network. Neural network prediction results
from selected neural network were compared with
experimental ones and results from multivariable
regression model.

It has been shown that although the proposed
regression model is adequate and accepted optimal
neural network yields better prediction.

Yang et al. [11] in optimization purposes of
EDM processes used neural network approach. Using
MATLAB environment counter-propagation neural
network (CPNN) and backpropagation neural network
were developed. Developed neural network model is
used for obtaining optimization results with simulated
annealing (SA) algorithm (maximization of material
removal rate and minimization of surface roughness).
Discharge current, source voltage, pulse-on time and
pulse-off time constituted input layer. Corresponding
material removal rate and average surface roughness
presented neural output layer. When network models
were compared, CPNN showed better generalization
ability in most cases.

Tsai and Wang [13] in theirs study showed
comparisons of neural network models for prediction
of material removal rate in EDM. The comparison
included six neural networks: the logistic sigmoid
multi-layered perceptron (LOGMLP), the hyperbolic
tangent sigmoid multi-layered perceptron
(TANMLP), the fast error backpropagation
hyperbolic tangent multi-layered perceptron (error
TANMLP), the radial basis function networks
(RBFNs), the adaptive TANMLP and the adaptive
RBFN. Also the neuro-fuzzy network i.e. adaptive-
network-based fuzzy interference system (ANFIS)
was included in analysis. Examination of architecture
and the topology of the networks have also been
considered. All seven networks have been trained on
the same data previously collected using design of
experiments (DOE) method. Analysis of developed
models showed that ANFIS is the model that gives the
best predictions. In their further investigations [22]
the authors applied the same method to predict the
surface finish and again shown great possibility of
accurate modeling of EDM process by artificial neural
network approach.

Tarng et al. [14] utilized a feedforward neural
network to associate the cutting parameters with the
cutting performance in wire EDM. Moreover they
applied a SA algorithm to the neural network for
solving the optimal cutting parameters based on a
performance index within the allowable working
conditions. Input layer included: pulse on time, pulse
off time, peak current, no-lead voltage, servo
reference voltage, capacitor setting, servo speed
setting and workpiece thickness. On the basis of the
input parameters, neural network was used to output
machining speed and surface roughness. Experimental
results showed that the use of the approach can
systematically search the cutting parameters for
obtaining an optimum production rate in wire EDM.

Spedding and Wang [17] used artificial neural
network technology among the response surface
methodology (RSM) for modeling the wire EDM
process. The backpropagation neural network had
pulse-width, time between two pulses, wire
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mechanical tension and wire feed speed on input side
while output had three estimations: cutting speed,
surface roughness and the surface waviness. The
neural network model was developed and tested on
experimental data. It has been found that the neural
network model fitted the data better and had higher
predictive capability to surface roughness and cutting
speed over RSM. But it was concluded that both
models provided accurate results for the process.

Assarzadeh and Ghoreshi [20] applied neural
network approach for the prediction and optimal
parameters selection. Two-layered backpropagation
neural network was developed where current, period
of pulses, and source voltage were selected as
network inputs while material removal rate and
surface roughness were the output parameters of
neural network model. In order to find best network
topology, various network models were developed
and analyzed using MATLAB’s Neural Network
Toolbox (NNET). Training and testing of the network
were performed using experimental data. The second
neural network, augmented Lagrange multiplier
(ALM) neural network, was used for finding optimal
input machining parameters. It was concluded that the
integrated BP-ALM neural network system is fairly
general and could be used as a powerful paradigm for
the modeling and optimization of EDM process. Also
the authors concluded that process optimization could
be implemented in the absence of an analytical
process model and purely by observations of
experimental information.

Wang et al. [23] used hybrid methodology that
combined artificial neural networks and genetic
algorithms (GA) for modeling and optimization of
EDM  process. They developed multilayer
feedforward neural network which was used in
modeling phase while GA was used for optimization
purpose. Neural network input pattern consisted of:
on time, off time, peak current, voltage, compression
and gain. On the other side, material removal rate and
surface roughness were selected as network outputs.
Based on an experimental data, the model was tested
and showed satisfactory results. The authors showed
great potential of such hybrid approach which could
be extended to other processes.

Abrasive water jet machining — AWJM:

Parikh and Lam [8] used neural networks for
parameter estimation in AWJ machining. The authors
used the backpropagation network and the radial basis
function network (RBFN). Input layer considered:
orifice diameter, depth of cut and workpiece-abrasive
material combination factor as input parameters, and
following parameters constituted the output layer:
abrasive mass flow-rate, focus diameter, traverse rate
and pump pressure. The results showed that the
RBFN trained with focused training can model the
AWIM relationship more accurately than the
backpropagation neural network and the regression
models. The research showed great potential of neural

networks in modeling of AWJM processes. The
authors also concluded that the estimation error could
be even smaller when using a larger set of input-
output data values.

Caydas and Hascalik [18] developed artificial
neural network and regression model in order to
predict surface roughness in AWJ process. Using
Taguchi’s design of experiments, the data were
randomly selected for training and testing of neural
network model. Feedforward backpropagation neural
network model was developed on selected machining
parameters such as: traverse speed, jet pressure, stand
off distance, abrasive grit size and abrasive flow rate.
When results from both models were compared with
experimental ones, it has been evident that regression
model showed a slightly better performance compared
to the neural network model. The authors concluded
that the performance of neural model could be
enhanced with large experimental data from full
factorial experimentation and by considering the
additional performance characteristics.

Lu et al [19] used artificial neural networks for
prediction purposes in AWIJ cutting processes of
various materials. Feedforward backpropagation
neural network, developed in MATLAB, had three
input parameters: workpiece material type, waterjet
pressure and desired cutting quality index while
cutting speed is set as prediction goal. The authors
concluded that the neural network prediction models
for certain AWJ system can be used for parameter
optimization and numerical simulation of AWJ
cutting process.

Abrasive flow machining — AFM:

Jain and Jain [15] presented the usage of two
neural networks for modeling and optimal selection of
input parameters of AFM process. First, a generalized
back-propagation neural network with four inputs
(media flow speed, percentage concentration of the
abrasives, abrasive mesh size and number of cycles)
and two outputs (material removal rate and surface
roughness) was used to establish the process model. A
second network, which parallelizes ALM algorithm,
was used to determine the corresponding optimal
machining parameters by minimizing a performance
index subject to appropriate operating constraints. The
so obtained results ere also compared with results
obtained with the usage of GA. Simulation results
confirmed the feasibility of this approach and showed
a good agreement with experimental results for a wide
range of machining conditions.

Jain et al. [16] used neural network approach for
modeling of AFM process. The authors presented
architecture of backpropagation neural network for
prediction of material removal rate and surface
roughness using media flow speed, percentage
abrasive concentration by weight, abrasive mesh size
and number of cycles as input parameters. The results
from neural network model were compared with
experimental results and from multivariable
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regression analysis (MRVA). Based on the results, the
authors noted the possibility of using the neural
network model for machining surface quality and
material removal rate prediction for AFM process.
Also it was observed that learning of neural network
could remarkably be enhanced by training the
network with noise injected inputs.

Electrochemical machining - ECM:

Ungureanu [1] used artificial neural networks
for modeling and simulation of electrochemical
machining process i.e. electrochemical grinding. The
author attemped to determine the influence of voltage,
contact pressure, relative speed between electrode and
workpiece, feed rate and height of the contact surface
on stock removal and diamond consumption. Various
network structures were designed and trained with
experimental data, and then tested in order to predict
stock removal and diamond consumption.

Laser machining — LM:

Dhupal et al. [2] used artificial neural network
and RSM based mathematical modeling and
optimization analysis of the machining characteristics
of the pulsed Nd:YAG laser during the microgrooving
operation on Al,TiOs. Using the MATLAB’s NNET
they developed feedforward backpropagation neural
network for the prediction of upper width, lower
width and depth of the microgroove. The selected
neural network input parameters were the following
machining parameters: lamp current, pulse frequency,
pulse width, assist air pressure and cutting speed. The
predicted values were compared with experimental
ones and it was found that developed artificial neural
network model has good interpolation capability and
could be used as an efficient predictive tool for laser
microgrooving parameters.

Yousef et al. [12] used multilayer neural network
for modeling the nonlinear laser micro-machining
process in an effort to predict the level of pulse energy
needed to create a dent or crater with the desired depth
and diameter. Two interconnected backpropagation
neural networks were used to model the relationship
between crater dimensions and pulse energy. Firstly,
neural network model is used for modeling the
relationship between the pulse energy and the mean
depth and the mean diameter of the crater for a specific
material. Then the computed energy together with
desired depth and diameter were selected as input for
second neural network. The output of this network was
variance of depth and variance of diameter. The
experimentally acquired data, using a diode pumped
Nd:YAG laser machining, was used to train and test the
neural network’s performance. The authors showed that
the proposed neural network approach could predict the
behavior of the material removal process during laser
machining to a high degree of accuracy.

Dhara et al [21] used artificial neural network
approach in laser micro machining (LMM). They
developed a feedforward backpropagation in order to

model the machining process. Lamp current,
frequency, pulse width and air pressure were selected
as input parameters while depth of groove and height
of recast layer were network outputs. In order to find
optimal network topology a trial and error procedure
have been employed. Training and testing of the
network were performed using experimental data.

Electro chemical discharge machining -
ECDM:

Medeliyegedara et al. [6] used artificial neural
network approach for pulse classification in ECDM
process. Feedforward neural network was chosen to
classify pulses. The input layer consisted of four input
parameters: peak voltage, average voltage, peak current
and average current. On the other side, five neurons
constituted output layer where the pulse were classified
into five distinct types of pulses. Various neural
network architectures were considered by changing the
number of neurons in the hidden layer. Simulation
results showed that the feed forward network with six
neurons in the hidden layer could be successfully used
in pulse classification of the ECDM process.

Electrojet drilling — EJD:

Sen and Shan [10] implemented hybrid neural
network, desirability function and genetic algorithm
(NN-DF-GA) approach for optimal selection of the
input process parameters for optimizing the
multiresponse parameters of the EJD process. The
feedforward backpropagation neural network model,
developed in MATLAB, was used to predict the
values of process response parameters on the basis of
process input parameters and conditions. Input
parameters were: applied voltage, capillary outside
diameter, feed rate, electrolyte concentration, inlet
electrolyte pressure while output parameters were:
material removal rate and roundness error. From the
network output, the desirability method obtains a
composite fitness function for further use in the GA
which predicts the optimal input parametric
combinations and simultaneously optimizes the multi
response characteristics of the process. Simulated
results showed a good agreement with experimental
results for a wide range of machining conditions.

Neural networks in non-conventional machining
processes have been implemented through the
application of popular neural network types and
training methods. The artificial neural network
architectures examined in this review are listed in
table 1.

Table 1 — List of neural network types

Reference(s) MLP CPNN RBFN other
1,2,3,4,5,6,7,9,
10, 12, 14, 15, 16, .
17,18, 19, 20, 21,23

] R .
11 R N
13 . .
22 R N
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This survey shows that most popular neural
network architecture has been MLP type. This neural
network was used in every research and in some cases
was compared with other network types. In many
discussed papers, the investigators have analyzed
different MLP configurations in the same experiment
in order to find the optimal network configuration.
This is, foremost, related to the number of hidden
nodes, number of hidden layers, learning algorithms
etc. Also, the results gained via neural networks have
been often compared with results from regression
analysis, response surface methodology etc. and off
course with experimental results. Artificial neural
networks used by researchers were indented for
solving various tasks.

Table 2 — Application of neural networks
in non-conventional machining processes

Purpose EDM | AWJ | AFM | ECM | LM |ECDM | EJD
classification - .
modelling . . . .

monitoring .

prediction . . . . . .
optimization . .

Table 3 — Artificial neural network input and
output parameters

Neural network parameters

Processes
Input Output
pulse on time, pulse off surface roughness;
time; peak current; material removal rate;
EDM capacitance; source voltage; | machining speed;
compression, gain; surface waviness, type
workpiece characteristics; ... | of pulses
. . abrasive flow rate;
orifice diameter; depth of X ’
cut; traverse speed; jet focus diameter;
AW]J > peed; jet traverse rate; surface
pressure; abrasive grit size; .
. roughness; cutting
abrasive flow rate;...
speed; pump pressure;
media flow speed;
percentage concentration of | material removal rate;
AFM > .
the abrasives; abrasive mesh | surface roughness
size; number of cycles
voltage; contact pressure;
relative speed between stock removal;
ECM P :

electrode and workpiece;
feed rate

diamond consumption

lamp current; pulse
frequency; pulse width;
LM assist air pressure; cutting
speed; crater parameters;
material properties;

laser pulse energy;
microgroove
characteristics; height
of recast layer;...

peak and average voltage;

ECDM peak and average current pulse type
voltage; capillary outside
EID diameter; feed rate; material removal rate;

electrolyte concentration; roundness error

inlet electrolyte pressure

The general purposes on applying neural
network wusage in non-conventional machining
processes can be divided into five main categories
without clearly cut boundaries: monitoring,
prediction, modelling, classification and optimization.
A summary of the non-conventional machining
processes covered by this paper together with neural
network intentions is presented in the table 2.

As was discussed, investigators had used a
variety of input parameters to artificial neural
networks in various attempts to develop appropriate
models. A summary of the network inputs as well as
network outputs are presented in table 3.

4. CONCLUSION

Artificial neural networks have emerged as a
revolutionary artificial intelligence approach and
generated enormous interests in the field of
manufacturing processes.

This paper reviews the current application of
neural networks in non-conventional machining
processes. The paper was an effort to summarize and
analyze numerous investigations.

The scope was identifying used neural network
topologies as well as parameters used as input and
output sets. The mentioned authors implemented
various neural network structures and learning
algorithms and analyzed various network topologies.

Also neural networks were used in various
conditions for solving complicated tasks. The
mentioned papers, as well as many others not stated
here, noticed great success of using neural networks.
So, neural networks can be accepted as powerful tools
that can be used in non-conventional machining
processes, whether for monitoring, prediction,
classification or for modeling complex, stochastic and
highly non-linear processes.

Great potential of neural networks was
identified when combining with other advanced
methods. Some of the referenced authors used neural
network-GA  hybrid approach for optimization
purposes. In discussed papers great success presented
MLP, which was the most frequently used neural
network.

The wide usage of MLPs could be attributed to
the fact that they have been comprehensively studied
in terms of topology and learning algorithms to deal
with sophisticated problems.
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ABSTRACT

Water jet machining is a relatively new machining technique in that the use of
water jet under pressure become much more common in recent years for an
increasing variety of tasks. This paper gives a basic characteristics of water (and
abrasive water) jet machining and its applications.

KEYWORDS: Advance Machining, Abrasive Water jet Cutting

1. INTRODUCTION

Water jet cutting technology is a unique process
that is able to cut almost all materials cost effectively.
Essentially, there are two types of water jets; (a) pure
water jet and (b) abrasive water jet. The first version,
circa mid 1970's, uses only water, and found early
applications cutting corrugated cardboard and food
items such as cakes and candy bars. Today,
applications include cutting diapers, tissue paper and
automotive interior parts, plastics. The second
version, which appeared in the early 1990's
introduced an abrasive sand type media into the high
pressure stream to assist the cutting action, and in
doing so greatly expanded the scope of what is
possible. This version is called abrasive water jet
machining (AWJ). Since the AWJ version is hundreds
of times more powerful when compared to pure water
jet, the range of work includes cutting stone, ceramic,
glass, composites and metals.

The use of water jets under pressure has become
much more common in recent years of an increasing
variety of tasks. As their advantage has become clear,
so water-jetting equipment has been developed, used
and water jets have become, in several industries, the
accepted method for solving a problem.

2. WATER JET CUTTING PROCESS

In water jet cutting, a differentiation is made
between cutting with a water-only jet (without
abrasives) and cutting with an abrasive additive.

By use of water-only jet the high pressure pump
generates the required operating pressure (up to 400
MPa). The cutting head is supplied with pressurized
water by means of a high pressure supply line. The
pressurized water is relieved by the nozzle - the water
jet forms and can be utilized for cutting (Fig. 3).

By cutting with an abrasive water jet (AW]J), an
additional abrasive head is attached for abrasive water
jet cutting. Solid abrasive material is added to the
water jet in a mixing chamber in the abrasive head.
The abrasive enriched water jet is subsequently
focused in an abrasive nozzle. The water jet itself has
the task of accelerating the abrasive: The extremely
rapid flow of the water jet causes an under-pressure
condition in the mixture cavity. Air and abrasive
material are drawn into the mixer head and carried
away by the water jet (Fig. 3).

Most water jet cutting theories explain water jet
cutting as a form of micro erosion, where an abrasive
water jet stream is the cutting tool. The cutting
process is like grinding, except that abrasives are
moved through the material by water rather than by a
solid wheel.

3. ESSENTIAL COMPONENTS OF
WATER JET CUTTING MACHINES

Figure 1 shows a schematic of the machine for cutting
by an abrasive water jet and its essential components.

Figure 1. Machine for abrasive water jet cutting
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1 - Water preparation system
2 - High pressure pump

3 - High pressure supply line
4 - Cutting head

5 - Workpiece

6 - Table and catcher

The high pressure pump produces the required
pressure (up to 400 MPa). A high pressure supply line
directs the pressurized water from the pump to the
cutting head. The high pressure supply line is
terminated by a nozzle at which the pressure is
relieved. The result is a very thin, extremely high
velocity water jet. Solid abrasive particles are added
and mixed with the water jet and subsequently
focused by a second nozzle - the abrasive nozzle.

The workpiece rests on the table support grids
during the cutting process. The water jet penetrates
the material and progressively cuts the contour
relative to the motion of the cutting head.

Having penetrated the material, the residual
water jet energy is absorbed by a catcher traveling
synchronous to the bridge. Cutting water and sludge
are transported out of the machine working area to a
disposal unit.

Water Preparation System

The standards which the water must meet, may
make the water acceptable for drinking and normal
use, but can sometimes give problems in equipment
where the water is subject to pressures above 350
MPa and where it is moving in excess of 700 m/sec.

The presence of small amounts of solid material
in the jet fluid can cause an accelerated wear of either
the nozzle body or other points within the circuit
where jet velocities are high. Also, slight changes in
water chemistry can significantly affect the erosion
resistance of some of the components within the
pump mechanism.

The problem of water quality has been
recognized and addressed by the vendors of the
equipment. As a result it has been found necessary to
set water quality standards in order to operate high-
pressure water jet cutting systems effectively. Many
localities do not have water sources that satisfy these
requirements. It has been found that if the water
supply is inadequate then the result is equipment
malfunction. There are several ways to treat the water
prior to use. The simplest is a water softening
treatment similar to that used in the household. The
second method is reverse osmosis, which consists of
passing the water through a very fine membrane
which filters out the impurities on the molecular level.
And the third is de-ionizing circuit.

High Pressure Pump

The pump is the heart of the water jet system.
The pump pressurizes the water and delivers it
continuously so that a cutting head can then turn that

pressurized water into a supersonic water jet stream.
Two types of pump can be used for water jet
applications - an intensifier based pump and a direct
drive based pump.

Direct Drive Pump

For low to intermediate pressures up to 280 MPa
direct pressurization the use of triplex positive
displacement pumps is adequate. These deliver water
by the action of oscillating pistons, which are directly
coupled to a crankshaft rotating at a constant speed.
Thus the delivered flow of water is constant in time.
These pumps are gaining acceptance in the water jet
industry due to their simplicity. Though direct drive
pumps are used in some industrial applications, the
vast majority of all ultrahigh pressure pumps in the
water jet world today are intensifier based.

Intensifier Based Pumps

With high pressures, direct drive pump is less
reliable and additional components must be
incorporated to maintain a constant volume at a
constant high pressure. One such method is the use of
an intensifier (Fig. 2). An intensifier usually consists
of two cylinders with different inner diameters. The
piston with the largest diameter is driven by a low-
pressure hydraulic system (normally 5 to 35 MPa).
The pressure in the other cylinder is higher due to the
difference in diameter and the radio of the pressures
varies directly as the ratios of cross sectional areas of
the two cylinders making up the intensifier. These
rations are typically of the order of 1:10 to 1:25. The
resulting magnification in pressure results in values
up to 400 MPa. To operate in a quasicontinuous
mode, two or more intensifiers are used together.

Because of the compressibility of water by high
pressure, come to pressure fluctuations and this in
turn causes inaccuracies in the water jet/abrasive eater
jet machining operations. One method to address this
problem of pressure fluctuations is to use double
acting intensifier and to include an accumulator
design which is shown in figure 5.
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Figure 2. Use of an accumulator with a double acting
intensifier

In a double acting intensifier design the units are
directly connected and work alternately; while one
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intensifier unit delivers pressurized water to the
system the other unit is refilled. The accumulator (this
is also known as an attenuator) stores a volume of
water at an elevated pressure which it will release into
the system as a decrease in pump pressure is sensed.
This then reduces the variations in system pressure.

High Pressure Supply line

Once the high-pressure pump has created the
water pressure, high-pressure plumbing delivers the
water to the cutting head. In addition to transporting
the high-pressure water, the plumbing also provides
freedom of movement to the cutting head. The most
common type of high-pressure plumbing is special
stainless steel tubing.

The tubing comes in different sizes for different
purposes:

- 1/4 inch steel tubing is typically used to
plumb the motion equipment because of it's
flexibility,

- 3/8 inch steel tubing is used to deliver water
from the pump to the base of the motion equipment.
Can be bent, but normally not used to plumb the
motion equipment and

- 9/16 inch steel tubing is typically used to
transport high-pressure water over long distances.
This tubing is not bent.

Cutting Head

In the case of pure water jet cutting, the cutting
head (fig. 3) consists of a high pressure tube capped
with a nozzle. Water jet nozzles are of simple design:
they consist of a sapphire, ruby or diamond chip - the
so-called nozzle stone - and a metal nozzle seat.
Nozzle diameter is from 0,1 to 0,4 mm

An additional abrasive cutting head (a mixing
chamber) is mounted for abrasive water jet cutting
(fig. 3).

Solid particles - the "abrasive" - join the water
jet in the mixing chamber and are focused by the
abrasive nozzle. The water jet itself has the function
of accelerating the abrasive material. The extremely
rapid flow rate of the water jet results in a natural
vacuum situation in the abrasive head. Air and
abrasive material are drawn into the mixer cavity and
carried off by the water jet.

The abrasive material is subsequently
accelerated by the water jet in the abrasive nozzle. For
this purpose, the abrasive nozzle is in coaxial
alignment to the water jet. The abrasive nozzle is
approx 70 mm long, and usually with an inside
diameter between 0.8 and 1.2 mm.

Figure 3. Cutting head and nozzle

1 - Water

2 - Pressure chamber

3 - Water nozzle

4 - Abrasive supply reservoir
5 - Abrasive supply cavity

6 - Mixing chamber

7 - Abrasive nozzle

Table and Motion Equipment

In order for the abrasive water jet to perform a
machining operation there must be a relative motion
between the part being machined and the jet. This can
be provided by two logical possibilities. One, the jet
can be moved over the material by means of a moving
gantry in which case the piece is held stationary. The
other possibility is that the jet head can be stationary
and the piece can be moved underneath it. Both
systems are plausible. Besides just providing motion,
the machine tool must also include some means of
holding the material catching the jet and collecting the
water and debris.

Control System

The great of any modern CNC machine tool is
its control system. Specialized control algorithms and
user friendly controls are the norm today for water jet
machines as well. However, the rigid control structure
of G-code programming with fixed feed rates has
proven unsuited to the precise control demands of
water jet cutting. Three categories of controls for
abrasive jet cutting are available:

1. General-purpose G-code controllers.

2. PC-based controllers with plug in control cards
containing the functionality of the G-Code controller.
3. PC controls with all software written by the
machine builder.
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4. USE OF WATER JET MACHINING

Although industrial waterjets are strong enough
to shear steel plate, they are also delicate enough to
carve decorative glass, where the appearance of the
finished product is as important as throughput.

Pure water jets are generally used to cut only
soft materials such as food, paper products, cloth,
leather, wood, fiberglass, and some aerospace
composites. It is a valued technology in many
applications due to the fact that it is easily automated
and because of its ability to cut very thin kerf width
with little material loss. Operations where plain water
jet machining would be sufficient include:

e cutting of materials such as plastics, thin metal,
textiles, or foam

e deburring

e surface peening

o conventional machining with water jet assists.

Abrasive water jet machining is appropriate and
cost effective for a number of processes and materials,
such as:

e cutting of difficult-to-machine materials
milling and 3D-shaping
turning
piercing and drilling
polishing.
The abrasive water jet (AWJ) machining
produce surfaces that are free form adverse
mechanical, thermal, or metallurgical effects, and
have found acceptance in cutting applications such as
aerospace sheet metals and composites. Also, AWJ
had advantages over other machining methods in
many areas:
- The AWI easily machines titanium, nickel
alloys and very hard brittle materials
- It is a cold cutting processes, machining
without creating thermal distortions of
thermally driven changes to the metallurgical
and crystal structure
- The workpiece sees very low tool loads with
the abrasive water jet and machining delicate
part features is an option
- Glass and ceramic materials can be machined
to complex shapes without the sub-surface
flaws created during grinding
- Dirilling small, deep holes is easily performed
with the AWJ
- AWI cuts more materials and is faster than
EDM
- AWI cuts more materials and is faster than
laser with thick materials.

The abrasive water jet (AWJ) machining
produce surfaces that are free form adverse
mechanical, thermal, or metallurgical effects, and
have found acceptance in cutting applications such as
aerospace sheet metals and composites. Also, AWJ
had advantages over other machining methods in
many areas:

The AW] easily machines titanium, nickel alloys

and very hard brittle materials

- It is a cold cutting processes, machining without
creating thermal distortions of thermally driven
changes to the metallurgical and crystal structure

- The workpiece sees very low tool loads with the
abrasive water jet and machining delicate part
features is an option

- Glass and ceramic materials can be machined to
complex shapes without the sub-surface flaws
created during grinding

- Drilling small, deep holes is easily performed
with the AWJ

- AWI cuts more materials and is faster than EDM

- AWI cuts more materials and is faster than laser
with thick materials.
According to presented characteristics of water

jet machining, it finds his applications in different

processes, like following:

Cleaning

The main principle of Water-jet cleaning
technology (5) is the use of a high-speed stream of
medium pressure with a high flow rate of water.

In this technology, it can be used also with or
without abrasives. The use of abrasives increases the
cleaning action by itself.

When cleaning, pressure level is so chosen that
damage of the substratum is avoided and large flow
rates to increase the removal rate of layer.

For a given pressure, the nozzle diameter
influences the flow rate. Using a pump with constant
hydraulic power, the nozzle diameter influences the
pressure and therefore the velocity of water-jet.

Two types of jets can do cleaning:

- Cleaning with plain water-jets
- Cleaning with abrasive water-jets .

The latter one is used when hard deposits need
to be removed, and/or a white metal finish is required
on an underlying steel surface. This gives enhanced
performance over plain water-jet methods and it also
means that much lower pressure can be used than
necessary when using plain water-jets. Here it is
necessary to reduce the value of specific loading by
increasing the area or by increasing the traverse rates.

Cutting

The main principle of the water-jet and the
abrasive water-jet technology is to use a high-speed
stream of high-pressure water.

The jet cuts when its loading exceeds the
strength of the material. Depending upon the
properties of the target materials, the cutting is the
result of erosion, shearing, or failure under rapidly
changing, localized stress fields.
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Cutting with Plain Water-Jets

In the case of cutting with plain water-jets, the
action of the jet is focused over a small so that the
material removal process gradually penetrates to the
thickness of the material. In actual fact, once the cut
has started, the jet impacts normally to the surface but
really impacts the majority of the thickness of the
material at much lower angles. Due to friction
between the jet and the ambient air, the jet diverges
with increasing distance between nozzle and work-
piece, splitting into single fluid droplets. This causes
high dynamic loads on the target beneficial when
cutting certain materials. If a coherent material is
desirable then the break-up can be suppressed by the
addition of special polymers to the water stream.

Cutting with Abrasive Water-Jets

The principle is similar to the one explained in
the cleaning process. When a stream of particles is
used to cut through the thickness of the material, then
the process becomes complicated by the particle
trajectories through the work-piece.

Although the jet may impact normal to the
surface, the particles strike the cut at shallow angles
of attack. As a particle removes material, it loses
energy and decelerates, resulting in deflection by the
target and hence an increase in the angle of attack.
This phenomenon produces a slight roughness to the
cut surface called striations. Cutting at a speed, which
reduces the deflection of the jet, can minimize them.

Turning

In this the work piece is rotated while the tool is
traversed parallel to the axis of rotation and
incrementally fed towards the center of rotation. The
material removed is in the form of very fine debris
contrary to chips in conventional machining.

Milling

The main difficulty when milling with abrasive
water jets is controlling the depth of the cavity, which
is determined by the mechanics of the jet- material
interactions. The success of the milling process
involves accurate prediction of the material removal
and a multi- pass machining strategy. Also, the
control of the jet energy is important.

Drilling

Either piercing trough the material with a
stationary jet or traversing the jet through a circular
path can accomplish whole drilling by abrasive ware-
jets. The thicker the target, the more difficult it is to
maintain a good whole shape. When drilling brittle
materials.

There is a high risk of fracturing, near
completion of the hole, due to hydrodynamic
pressurization. So, a low pressure is used when
piercing such brittle materials.

Engraving and Marking

Both plain water jets and AWIJ can be used for
marking. A fine line of shallow depth is required and
is best done with a precision at either high traverse
rates or relatively low pressure.

CONCLUSION

The water jet has shown that it can do things
that other technologies simply cannot. From cutting
whisper thin details in stone, glass and metals, to
rapid hole drilling of titanium, to cutting of food, and
even to the dilling of pathogens in beverages and dips,
the water jet has proven itself unique. This machining
technology, no doubt, compliment other technologies,
such as milling, laser, EDM, plasma, as well as a host
of other traditional and non-traditional processes used
in the manufacturing industry.

REFERENCES

[1]. Water jet cutting, Technical information, 1997., Trumpf
GmbH, Ditzingen.

[2]. Radovanovic M., Comparison of Cutting by CO2 Laser and
Abrasive  Water Jet, 4th International Conference on
Accomplishments of Electrical and Mechanical Industries - DEMI
2001, Banja Luka.

[3]. Hoogstrate A.M., van Luttervelt A.M.; Opportunities in
Abrasive Water-Jet Machining, Annals of the CIRP Vol. 46/2/1997.
[4]. Brandt, C., Louis, H., Schneiden mit Wasser-abrasivstrahlen-
Verfahren, Anwendungen, Entwicklungs-potential, Internationale
Schnaidtechnsche Tagung ICCT, 1997.

[5]. Louis, H., Aktueler Stand der Wasserstrahltechnik; TIR
Seminar Laser-Wasserstrahltechnik, 2000.

[6]. Deaconescu T, Deaconescu A, Aspects regarding abrasive jet
cutting, Conference "Situation and perspective of research and
development in chemical and mechanical industry", 2001,
Krusevac.

[7]. Radovanvic M., Characteristics of abtasive water jet cutting,
RaDMI 2003, Krusevac.

[8]. Jankovi¢ P, Radovanovi¢ M, Vicovac N, Pumpa visokog
pritiska-"srce" masine za konturno secenje abrazivnim vodenim
mlazom, HIPNEF 04, 2004,Vrnjacka Banja.

TEHNOLOGIA INOVATIVA — Revista ,, Constructia de masini” nr. 2 /2010 27



Quick Info

Tech of the Week
Cellular wireless gateway for residential and
commercial automation communication

This technology offers a revolutionary and versatile
platform with remote real-time information combined
with immediate control and response applications in
energy monitoring and management systems. This
technology is reliable, durable, and able to integrate

seamlessly with numerous different devices,
standards and other technologies. It provides virtual
verification by email or video to a mobile device.

The only wireless gateway with full agnostic HAN
scalability, the technology has the ability to interact
with all existing wired, RF433, and Zigbee
automation solutions. The technology is integrated
into a head-end solution for utility Demand Response
and Energy Conservation programs. The gateway can
interact with most AMI and 900mHz meters for data
accessibility for the end-user, and effectively gives
full remote control to property owners, for any HAN
enabled device: energy, security, or automation. This
provides the technology with a unique advantage over
browser-based energy-management solutions.

The technology communicates point-to-point, in
small packets of 64-bit encrypted data, over various
cellular communication protocols (SMS, GPRS,
CDMA, and GSM) to any internet portal or smart-
phone device for control. Encrypted data transmission
directly to a utility NOC addresses the overriding
concern of security expressed by all public utilities as
the important requirement in evaluating energy third-
party management systems. Any usage of current
public networks in the home or workplace will not be
accepted as a transport mechanism for energy/grid
data or management. This requirement effectively, at
the present time, eliminates virtually ALL of its
competitors in the energy management space.

Key points of Differentiation:

. Technology’s scale-down factor is closer to
mass market deployment than potential
competitors within the industrial process control
space whose scale-down factor is much larger.

. As a result the technology’s solution is
already more cost-effective than potential
competitors who would require additional
development costs to enter the residential energy
management market.

. The key advantages of the technology are its
cost-effectiveness, the flexibility of the solution,
and its compatibility with the dominant
communication protocols.

. The technology has the ability to interact via
any communication protocol required by the
local distribution company to transmit time of
use and general electricity consumption data to
the end user.

. The end-user will have real-time access to
energy consumption information and the ability
to act immediately on the information provided.
This will move energy usage from a passive
activity, based on month-end billing or specific
efficiency activities, to an integrated part of the
end user’s daily routine.

. The marketplace will have access to a
proven energy-monitoring and management
technology that not only provides basic energy
consumption information, which is the current
technology available, but have a product that
gives the end user the ability, through automated
commands, to act and control energy usage from
any location at any time. The California Energy
Commission’s  Committee  of  Intelligent
Gateways and other industry leaders have
recognized that this is a true smart-metering
energy-management option that will enable
conservation and efficiency of energy resources.

The first generation of the gateway was introduced in
2002 and is currently installed in 1000 locations
worldwide, with a majority in service in the Toronto,
Ontario, market. The first generation enabled wireless
control and integration with most residential and
commercial security systems and limited automation.
Subsequent upgrades have expanded the operability to
additional end devices and HAN communication
protocols. The current up-time performance rate of the
device is 99.8%. The goal of the next round of funding
is to complete the second generation of the gateway,
consolidating and building upon the various upgrades to
focus on energy and automation opportunities.

(http://www.yet2.com/app/insight/techofweek)

TEHNOLOGIA INOVATIVA — Revista ,, Constructia de masini” nr. 2 /2010 28



CHARACTERISTICS OF MATERIAL
IN ZONE OF CUT BY LASER CUTTING
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ABSTRACT

Laser cutting is cost effective technology. This process is based on melting and
evaporating material in very small, well-defined area and blown out of the cut by
the assist gas. Laser cutting processes make heat action fully effective that is those
that are produced by the laser beam affecting a work piece material. Laser cutting is
high-temperature process which characterize small heat affected zone. The paper
gives a part of experimental investigations of laser cutting process which analyses

cut quality by laser cutting.

KEYWORDS: Laser cutting, laser cut, characteristics of material

1. INTRODUCTION

The laser cutting is one of the largest applications
of lasers in metal working industry. It is based on the
precise plate cutting by focused laser beam. Laser beam
is a new universal cutting tool able to cut almost all
known materials. With respect to various other cutting
processes (such as oxy-fuel cutting, plasma cutting,
sawing and punching), its advantages are numerous,
namely, a narrow cut, minimal area subjected to heat, a
proper cut profile, smooth and flat edges, minimal
deformation of a workpiece, the possibility of applying
high cutting speed, intricate profile manufacture and fast
adaptation to changes in manufacturing programs. For
most engineering applications, the laser can be regarded
as a device for producing a finely controllable energy
beam, which, in contact with a material, generates
considerable heat. The heat energy is supplied by a laser
beam. The laser beam permits tool-free machining with
active heat energy. The energy of light contained in the
laser radiation is absorbed by the workpiece and
transformed into thermal energy. Laser beam is
becoming a very important engineering tool for cutting.
Laser cutting, especially of mild steel, is rather well
introduced than new attractive process for thin sheet
cutting. It is one of the most important applications for
industrial lasers.

Laser cutting is thermal, non-contact,
mechanized process capable of cutting most materials
with a high degree of precision and accuracy. Laser
cutting is the process of melting or vaporizing
material in a very small, well defined area. Processes

of heating, melting, and evaporation are produced by
the laser beam affecting a workpiece surface.

A laser beam is a high intensity beam of light that
can be tightly focused onto a spot only 0,1+0,2 mm in
diameter. Energy of laser beam is focused to a small spot
diameter to achieve the necessary power density. For
best results, steel typically requires a power density of
107 do 10® W/cm®. There is no other way to concentrate
so much energy into such a small spot.

Cutting speed
_ =

- Aasist gas

%’. | Cutting nozzle

t | i~ Mozzle offset

Iolten material
Diross
Kerf width Cut roughness
Heat affected zone

Figure 1. Laser cutting.
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The high power density of the focused laser
beam in the spot melts or evaporates material in a
fraction of a second. Since our desire is to remove the
evaporated and molten material from the affected
zone as soon as possible, the laser cutting is
performed with a coaxial current of the assist gas —
gas assist laser cutting, Fig. 1. In cutting of metals,
gas, such as nitrogen, air or oxygen, assist laser
cutting is normally applied. In gas assisted laser
cutting, the gas is usually introduced coaxially with
the focused laser beam into the cutting area. The gas
cools the cut area, thus lowering the heat affected
zone, and also removes molten dross from the cut. A
desired cut is obtained by moving the laser beam
along a given contour. By combining the laser beam
and the machine providing motion, in addition to the
applied numerically controlled system, it is possible
to provide for a continual sheet cutting along the
predetermined contour.

For many potential users of laser cutting
technology, it was strategically important to invest in
future technology. The high investment and operating
costs for laser cutting technology, compared to
conventional cutting technologies, must be justified
according to economic criteria with corresponding
technical and financial advantages.

2. QUALITY OF LASER CUT

Laser cutting is the high speed cutting with a
narrow kerf that results in superior and enhanced
quality, higher accuracy and greater flexibility. It is
often wondered what type of cut edge finish is
generated by laser cutting. Each cut of conventional
cutting processes provides a consistent, known degree
of quality which can serve as a reference for
subjectively comparing results. Laser cut can be said
to fall somewhere between a sawed edge and that of
an EDM cut. In Fig. 2 is shown laser cut.

Figure 2. Laser cut

The cut quality refers to the cut geometry, the
cut surface quality and physical and chemical
characteristics of the material in the surface cut layer.
The standard DIN EN ISO 9013:2000 gives describes
criteria for evaluating the quality of cutting surfaces,
quality classification and the dimensional tolerance.
Evaluation of laser cut quality bases on: geometry of
cut, surface of cut, burr formation and characteristics
of material in zone of cut.

The cut geometry comprises the following: kerf
(kerf profile and kerf width), perpendicularity and
slant tolerance, and rounding out of the cut edges.
Kerf is important characteristic of laser cutting, that
ensures the advantage in regard to other contour
cutting processes. Kerf profile by laser cutting have
form of taper. The channelling effect of a focused
beam minimizes taper of the kerf. Profile of the kerf
depends from many factors, primarily from focal
length of lens and position of focal point. Kerf width
increases along with the sheet thickness and with
increase of laser power. By cutting with laser power
of 800 W kerf width is 0.2 mm for sheet thickness of
1 mm, 0.25 mm for 3 mm, and 0.3 for 6 mm.

The perpendicularity and slant tolerance also
determine the cut quality. The cutting of material by
means of the focused laser beam is characterized by
narrowing of the cut. Its size depends on many
factors, primarily on the focal length of the focusing
lenses as well as on position of focal point, in addition
to the properties of the workpiece material and the
laser beam’s polarization. In order to determine
quantitatively the perpendicularity the slant tolerance
(u) and the cut sides' inclination angle () are used.

The perpendicularity and slant tolerance is the
distance between two paralle straight lines between
which the cutting surface profile must lie at the
theoretically correct angle — i.e. at 90° in the case of
perpendicular cuts. Cut side's inclination angle
increases along with the sheet thickness, but decreases
with increase of laser power. By cutting with laser
power of 800 W cut side's inclination angle is less
than 1° for sheet thickness of 1 mm, 1.5° for 3mm,
and 3° for 6 mm.

The cut edges at the laser beam entrance side are
rounded out due to the Gauss distribution of radiation
intensity over the laser beam cross-section.

The edges’ rounding-out is very small. The cut
edge roun-ding radius ranges from 0.5 mm to 0.2 mm
with steel sheets cutting. Cut edges’ rounding
increases along with the sheet thickness, but decreases
with increase of laser power.

By cutting with laser power of 800 W cut edges’
rounding is 0.05 mm for sheet thickness of 1 mm,
0.12 mm for 3 mm, and 0.18 for 6 mm.
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3. CHARACTERISTICS OF MATERIAL
IN ZONE OF LASER CUT

The experiments have been performed on the
CO;, laser cutting machine with the CNC control.

The technical characteristics of the CO, laser
are: radiation wavelength 10,6 pum, zone of the
continual power regulation 0,2+1,3 kW, continual
work regime, beam divergence less than 4 mrad,
mode TEMy,, circular polarization. The optimal laser
power is 800 W.

The focusing system lens is of 28 mm in
diameter and of focal distance 125 mm. The nozzle
con opening is 1,6mm. The material used for
examination is low carbon steel Ust 13/Werkst.No
1.0333.5 (DIN). The work process is carried out by
the oxygen process of 99.8% in purity. Working
conditions are: assist gas is O, with pressure of 80
kPa, laser power is P;=800 W, laser spot is on top of
the plate surface.

For determining physical and chemical
characteristics of the material in the surface cut layer,
generated in process of laser cutting, it is made
metallyrgic researches and measurement of material
hardness. Metallyrgic researches of the material in the
surface cut layer are made to determinate the
influence of laser cutting process on modification of
material micro-structure in surface cut layer and to
measure the zone of thermal effect.

Basic material structure of low carbon steel Ust
13/Werkst.No 1.0333.5 (DIN) is ferrite with grain
size from 7 to 8. Intermediate layer is ferrite-pearlite,
and hardened layer is pearlite. Figure 3 presents a
photograph of material micro-structure in surface
laser cut layer. It is evident that heat affected zone
HAZ enlarge with enlargement of plate thickness.
Cause for this it is that for cutting thick plates it is
neceesary more thermal energy. By this, it is less
cutting speeds in regard to thin plates by equal laser
power, generated thermal energy on laser spot in unit
of time is more and therby HAZ is more.

. AT ¥
Figure 3. Photograph of material micro-structure
in surface laser cut layer

Test of heat affected zone (HAZ) was with
change of plate thickness. Thickness of examples
was: 2 mm, 3.2 mm, 4 mm, 4.5 mm and 8 mm. Laser
power was: P;=800 W. In Fig. 4 is shown change of
HAZ with change of plate thickness.

Test of change of heat affected zone (HAZ) was
and along plate thickness on example from 8 mm. By
this it is observed HAZ from input side to output side
of laser beam along plate thickness. In Fig. 5 it is
shown variation of HAZ along plate thickness.

06

Material: St.37

Laser: CO,,cw
Polarization: circular
Lens: =125 mm

04- Nozzle: $1,6 mm

Assist gas: 0,,80 kPa
Laser power: P =800 W
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Figure 4. Change of HAZ with change of plate
thickness

0.8

Material: St.37
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064 Lens: =125 mm
Nozzle: $1,6 mm

Assist gas: 0,80 kPa
Laser power: P =800 W
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Figure 5. Change of HAZ along plate thickness.

Heat affected zone (HAZ) enlarge from input
side to output side of laser beam through material.

On input side of laser cut size of HAZ is 0.2
mm, while on output side of laser cut size of HAZ is
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0.4 mm. Cause for this is generated thermal energy
who locate and accumulate on output side of laser cut.
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Figure 6. Change of material hardness in function of
interval from cut surface.

Change of hardness of material in the surface
cut layer fare due to self-temper. By pass of laser
beam the material heat to high temperature over
critical points of transformation, and after pass of
laser beam the material cool quickly. Change of
material hardness in the surface cut layer was
measured from cut surface per depth of material.
Thickness of examples was: 2 mm, 3.2 mm, 4 mm
and 8 mm. Laser power was: P;=800 W. In Fig. 6 is
shown change of material hardness in function of
interval from cut surface.

On surface of laser cut the material hardness has
value of 230 HV0.5. With alienation from cut surface
per depth the hardness decreases rapidly. Per distance
from 0.4 mm the hardness is equal to hardness of
basic material and has value of 140 HV0.5. On
surface of laser cut is create small oxide layer of
thickness about 0.1 mm.

4. CONCLUSION

Laser cutting is based on melt and vaporize the
material in a very small area by focused laser beam.
The material to be cut is heated by focused laser beam
to ignition, melting or evaporation temperature and is
blown out of the cut by the cutting gas. During laser
cutting, laser beam produces burr-free edges with a
narrow cut and a minimal head-affected zone.
Evaluation of laser cut quality bases on: geometry of
cut, cut surface, burr formation and characteristics of
material in zone of cut.

Laser cutting is high-temperature process which
characterize small heat affected zone (HAZ). Size of
heat affected zone for low carbon steel Ust
13/Werkst.No 1.0333.5 (DIN) is from 0.2 mm to 0.4
mm depending from plate thickness.

Hardness of surface cut layer has value of 230
HVO0.5. In depth from 0.4 mm hardness is equal to
hardness of basic material and has value of 140
HVO0.5. Small heat affected zone (HAZ) make laser
cutting to be an atractive process for application to
contour cutting metal plate.
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ABSTRACT.

The used model of Doppler is a bi-directional analyzer, with FFT analysis and it is
intended to obtain wave forms of the power spectrum of the sanguine rate through
the continuous ultrasound wave. The purpose of this study is to asses the vascular
modifications on the level of the oral mucosa at diabetes patients and to make a
correlation between the obtained values and the affecting degree of the general
status. This study is carried out on 10 diabetes patients, ages between 55-75 years
old. In order to establish the vascular parameters on the level of the oral mucosa is
done with the help of a Doppler ultrasound device. Following the performed
determinations, we have obtained different values, of the measurement of the speed
of blood, depending on the general status of the patient and his/her age. Because of
its accuracy, low cost, absence of risk, and nearly universal availability, ultrasound
is the initial test of choice for suspeted disease.

KEYWORDS: oral mucosa, Doppler, probe, parametres, diabetes mellitus

1. INTRODUCTION

The role of the sanguine circulation is to fulfill
the needs of the tissues or in other words, to supply
the nutritive substances to the tissues and the
hormones from one part of the organism to the other;
another role is to remove the residual substances and
generally, to maintain an adequate balance among all
substances of the body for the best survival and
functioning of the cells.[1,3]

The rate of the sanguine flux through most of the
tissues is controlled depending on the necessary
organism amount of nutritive substances. At their
turn, the heart and the circulation are controlled in
order to ensure the heart rate and the blood pressure
necessary to maintain the sanguine flux.[4,6]

Due to the fact that presently the studies are limited
to the arteries on the level on the neck, this study is
centered on the vascular determinations on the level of
the facial artery (the artery that vascularizes the region of
the face), where the vascular impairment plays an
important role in the reduction of the strenght of the
tissues of the oral cavity.

2. THE PURPOSE OF THE STUDY

The purpose of this study is to asses the vascular
modifications on the level of the oral mucosa at

diabetes patients and to make a correlation between

the obtained values and the affecting degree of the

general status.
The reference points (fig.1):

e facial artery - artery on the level of the oral cavity;

e maseter muscle — on the level of oral cavity;
action: elevation (as in closing of the mounth)
and retraction of the mandible;

e  oral cavity commissure - angle where the two
lips are joined,;

e velocimetry is the measurement of the velocity
of fluids(measurement of the speed of blood);

Maseter muscle

" Facial artery

Oral mucosa

Figurel. Reference points
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3. MATERIAL AND METHOD

This study is carried out on 10 diabetes patients,
ages between 55-75 years old. In order to establish the
vascular parameters on the level of the jugal mucosa is
done with the help of a Doppler ultrasound device.

The used model of Doppler is a bi-directional
analyzer, with FFT analysis and it is intended to
obtain wave forms of the power spectrum of the
sanguine rate through the continuous ultrasound
wave. The ultrasounds are transmitted from the probe
to the examined area and it reflects the sanguine rate.

The detected signals are applied to the frequency
analyzer in order to determine the wave forms for
maximum and average power. The data related to the
wave forms are applied to the central processing unit
for digital processing, displaying on the screen and
printing.

The determinations are done through applying a
10 MHz probe on the oral mucosa, bilateral. A small
piezoelectric crystal is placed on an end on one side
of the device. (Fig.2, Fig.3).

Figure 2. Doppler ultrasound and 10 MHz probe

gure 3. Doppler ultrasound

The high frequency ultrasound wave is
interrupted intermittently and the reflected wave is
received by the crystal and significantly amplified by
the electric circuit. Another part of this electric device
measures the difference in frequency between the
emitted wave and the reflected wave and thus it may
determine the speed of the sanguine flux.

So as to establish the parameters on the level of
the oral mucosa, the velocimetric graphic of the facial
artery is registered. e facial artery goes out on the
lateral side of the mandible, on the front edge of the

maseter muscle. The, it goes towards the lip
commissure being superficially located.

These parametres are generally the ratios of
Doppler frequencies; the frequencies corresponding
to systolic and diastolic blood flow velocities and
,since these measurements are made ultrasonic
beam in a fixed position , there is no need to make
any correction for the actual angle between the
beam and the flow direction.

Examined parameters:

MN= Mean velocity cm/s

S = systolic velocity cm/s

D = diastolic velocity cm/s

SD = systolic/diastolic

RP = Resistance parameter (Pourcelot)
RP=(S-D)/S

PI = Pulsatility Index
PI = Peak-to-Peak / MN

HR = Heart rate

The sanguine flux of each tissue represents a
fraction of the total sanguine flux (the heart rate)
and it is determined by the resistance (opposite of
the inductance) to the sanguine flux through the
respective tissue, as well as the pressional gradient.

The flux through each parallel vessels is
determined by the pressional gradient and their own
resistance, and by no means by the resistance of the
other parallel vessels. Nevertheless, the increase of
the resistance of any of the sanguine vessels
determines the increase of the total vascular
resistance.

4. RESULTS

Following the performed determinations, on
the level of the oral mucosa, we have obtained
different values of the velocimetry depending on
the general status of the patient and his/her age.

The pressure corresponding to the upper peak
of each pulse wave, is named systolic pressure and
the pressure corresponding to the lowest peak of
each pulse wave is named diastolic pressure and the
difference between the two pressures is named the
amplitude of the pulse.

Two major factors affect the amplitude of the
pulse: the heart systolic volume and the compliance
(total distensibility) of the arterial system. Any
circulatory disease that influences any of these 2
factors, also modifies the amplitude of the pulse.

Presentation of two clinical cases:

Case I: The patient C.T., age 59 years old, is

suffering from: type II diabetes for one month,
epilepsy for 3 years and 4 years ago she suffered
from a severe depressive disorder; she smokes for
15 years (1 pack/day).
We have done determinations on the level of the
oral mucosa, on the left side (Fig. 4) and on the
right side (Fig.5), on a scale of 0-10 cm/s and
measurement time of 1 sec./div.
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Figure 5. Registration of the facial artery Figure 7. Vascular determinations on the right side
on the left side
Obtained values: The obtained vascular values on the level of the
- average wave form on the first 3 pulsations facial artery:
is 3,4 cm/s on the right side and 3,5 cm/s on - maximum speed of the sanguine flux on
the left side; the right side is 4,3 cm/s and on the left
- maximum speed of the sanguine flux on the side is 3,5 cm/s;
right side is 6,9 cm/s and on the left side is - minimum speed of the sanguine flux on
7,6 cm/s; the right side is 0,2 cm/s and on the left
- value of the speed of the diastolic sanguine side is 0,6 cm/s;
flux is 2,8 cm/s on both sides; - average wave form on the first three
- there are no differences between the values pulsations is 1 cm/s on the right side and
of the resistance index: value 0,60 on the 0,9 cm/s on the left side;
right side and value 0,63 on the left side. The - resistance parameters: value 1 — on the
normal values of the resistance index are right side and value 0,75 on the left side. It
0,55-0,75 can be noticed a slight increase of the
- value of the pulsatility index: 1,68 on the value on the right side, also due to the fact
right side and 1,95 on the left side. that the diastolic pressure on the same side
There are no significant differences between the was 0. This wave is associated with a
two graphics, between the obtained values, which shows decrease of the systolic wave velocity.
that there is a constant vascularization on both sides. - values of the pulsatility index range
Case 2: The patient M.C., age 69 years old, between 4,33 and 4,52. It can be noticed
is suffering from arterial hypotension and type I diabetes that the pulsatility index varies according
for 2 years. Following the established treatment, the to age. As more advance the age, as higher
values of the blood sugar are not stable, the patient the pulsatility index.
suffering from frequent decreases of the values of blood Besides the modification of the other
sugar. The patient smokes one pack/day for 30 years. parameters, it can be also noticed an increase of the

pulse value, the heart rate being 89 BPM.
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If there was a strong constriction of all blood
vessels of the body, the total peripheral resistance
would sometimes increase up to 4 URP.[5]
Oppositely, when the blood vessels would dilate a lot,
the resistance might decrease to 0,2 URP.

The average blood pressure represents the mean
of the blood pressures registered every millisecond
during a certain time interval. The average blood
pressure is not equal to the mean between the systolic
and diastolic pressure, because for the most part of
the heart cycle, the blood pressure is closer to the
diastolic pressure than to the systolic one [2,6].

Thus, the average blood pressure is determined in
proportion of approximately 60% by the diastolic
blood pressure and 40% by the systolic pressure.
Independent of age, the average pressure is closer to
the diastolic pressure than the systolic pressure.

4. CONCLUSIONS

The blood vessels branch out extensively in order
to form parallel circuits that supply blood to several
organs and tissues of the body. This parallel
distribution allows each tissue to regulated its own
sanguine flux, most of it independent of the sanguine
flux of other tissues.

The study of the arterial and venous system is
done comparatively and the differences in registering
the identical vessels are always significant.

Most of the conditions have associated clinical
sings or historical information, which should be
specifically elucited. Most studies indicate 90% to
95% accuracy rates for Doppler ultrasound,
regardless of the criteria chosen. Because of its
accuracy, absence of risk, and nearly universal
availability, ultrasound is the initial test of choice for
suspeted disease.
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Quick Info
Tech of the Week

Reduce up to 99%
of smog and
greenhouse  gas
emissions in
power generation
and co-generation

These technologies offer advanced emission control
that reduce up to 99% of carbon monoxide (CO),
hydrocarbons (HC) and nitrogen oxides (NOx) for
all natural gas-burning natural gas power generation
or combined heat and power generation plants. It
provides the highest reduction in smog and
greenhouse gas exhaust emissions with a
maintenance-free design, and can easily retrofit to
any engine by designing the unit to replace the
factory muffler. It can also be designed as an OEM
product that can be installed at the time of engine
manufacture.

This emission control technology uses stainless
steel  substrates  manufactured to  design
specification in densities from 50 cells per square
inch to as high as 600 cells per square inch. These
varying densities allow the manufacture of a custom
emission reduction solution for every application
without reducing horsepower, managing exhaust
flow rates and back pressure requirements, while
providing the highest level of emission reduction.
These substrates are treated with proprietary
precious metal wash coats using proprietary
combinations and loadings to produce specific
emission  reductions based on  customer
requirements. The catalyst technologies become
effective at approximately 100 degrees Fahrenheit
cooler than most industry-standard catalytic
converters thereby reducing a higher level of
emissions for a longer period of time.

The 304 stainless steel shells make a very robust
product that was designed to be maintenance-free
and as a result comes with one of the most
competitive warranties in the market place.

The base technology has been tested using third
party independent labs and has received
Environmental Technical Verification, from ETV
Canada. The technology is market-ready and has
been installed in a variety of power generation and
co-generation sites in North America. In addition to
natural gas, the technology also supports diesel and
bi-fuel (diesel and natural gas) installations.

(http://www.yet2.com/app/insight/techofweek)
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SURFACES THROUGH X DIFRACTION
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ABSTRACT

The physical-chemical properties of ceramic materials are closely related to its
crystalline phases and the X-ray diffraction can be used in order to investigate the
crystalline structure of the ceramic material. Moreover, the diffractogram can give
information about the structural and crystalline parameters, as well as the
amorphous fraction of each type of ceramic material.

KEYWORDS: ceramic materials, crystalline structure, X-ray diffraction

1. INTRODUCTION

The required properties of a restorative material,
respectively those related to surface (roughness, free
surface  energy, surface tension,  wetting,
hydrophobicity, wettabiliy, electrostatic interactions
and microhardness) and structure have a special
clinical importance because they generally influence
the selection of the material

The obtained parameters for the studied ceramic
materials are in accordance with the studies from the
specialized literature. Generally, the mechanical
properties of a material are closely related to the size
of the crystals, the topology of the interface, the
presence of the microcracks and pores, as well as the
texture of the surface. They are determined or
conditioned by the presence of the crystalline phases,
the X-ray diffraction being recommended in order to
make the structural analyses. [1, 4]

The different mechanical properties are
determined by the different structure that, at its turn,
depends on the variations in the crystallization
process of the surface. It is known that the variations
of the structure and morphology of the crystalline and
amorphous phases of the surface and depth layers
influence hardness, a property that at its turn is
closely related to the tribologic behavior of the
ceramic material [3, 4].

Practically, the anisotropy (dependent on the
crystalline alignment) influences the hardness of
ceramic materials, a property that at its turn,
influences their wear resistance (as it also results from
the study conducted by us).

2. AIM OF THE STUDY

This study aims at determining the structural
characteristics that could influence the tribologic
behavior of some ceramic materials by determining
the crystalline or/and amorphous network of the
studied materials.

3. MATERIAL AND METHOD

In order to determine the crystalline or/and
amorphous structural characteristics, we have used 2
types of ceramic materials frequently used in
restorative dentistry, available on the market: D.Sing
(IVOCLAR), Vim13 (HERAEUS KULZER) (fig. 1).

Figure 1. Studied materials

From those materials we have taken the
samples to be examined, respectively disks with a
radius of 25 mm and a thickness of 2 mm, (0,5 mm
metallic support and 1,5 mm physiognomic ceramic
component: 0,5 mm enamel layer and 1 mm dentine
layer).
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We have taken into account the following
parameters upon the preparation of each sample:

- size of the microcrystallites or crystalline

grains;

- thickness of the sample;

- preferential orientation;

- possibility of appearance of some
deformations during cold processing of the
metallic support;

- smoothness of the surface of the sample on
which it falls the X ray beam.

In order to obtain a good focusing, the samples
are made so as their surface were thin or highly
absorbent.

The t thickness of a sample for obtaining
maximum intensity peaks must fulfill the condition:

(> 32-p-siné

—. (1
o

where:

A is the linear absorption coefficient,

p and p° are the densities of the two layer ceramic

material (enamel and dentine layers)

0 — diffraction angle.

For good results, the ¢ thickness must be much
higher than that calculated applying the above
mentioned formula. The effective diffraction volume
that is approximately equal to the product between
the irradiated area of the surface of the sample and the
depth of penetration of X-rays in the sample, depends
on the linear absorption coefficient.

The samples are characterized through diffraction
with X-rays, using a diffractometer type DRON — 2.0,
provided with copper anticathode.

The radiations corresponding to the X-rays range
between 1,54056 A - 1, 54182A, emitted by the X-ray
generating tube.

The radiations Cu Ko are projected on the
surface of the samples in different irradiation
incidences, all diffractograms being obtained through
scanning under a variable diffraction angle, ranging
between 5°-65°.

The recordings have been done in a step-by-step
regime, with a step of approximately 0,05° and a
scanning time of 4 seconds; in the region of the small
angles, we have chosen a recording regime with a
step of 0,02 s and an adsorption time of 4 s.

The position of the maximums of diffraction in
the diffractogram is identified following the
indications from the ASTM charts (America Society
for Testing Materials), published under the guidance
of JCPDS (Joint Committee for Power Diffraction
Standards).

4. RESULTS

The diffractometric data (lengthwave related to
intensity) for VM13 ceramic are presented in table 1.
The diffractogram obtained for the VM13 ceramic is
presented in figure 2. We notice that, in the case of
this restorative ceramic material, the diffraction peaks,
20 mA 15, are missing which is a sign of the absence
of the crystalline phase. At the same time, we also
notice the presence of an amorphous phase which will
give the material a good strength in the oral
environment.

Irel

Diffraction depth

Figure 2. Diffractogram for VM13 material

The diffractogram obtained following the
projection of the X-ray beam on the surface of
D.Sing ceramic is presented in the figure 3.

The diffractographic analysis of this material
shows that the D.SING ceramic presents a small
crystalline phase (small diffraction peaks)
incorporated in the abundant amorphous phase with
a slightly increased hardness number. Practically,
we are dealing with a tetragonal, cubic crystalline
phase dispersed in a neat amorphous fraction.

Irel

Diffraction depth

T
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Figure 3. Diffractogram for D.Sing material
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Tabel 1. The diffractometric date for D.Sing ceramic

20mA | 15 15,09 | 31,9 | 32,01 | 557 | 652 | 653 | 79,8 | 79,9 | 80 80,04 | 88,21 | 90
Y 48,6 | 47,3 554 | 52,7 51,4 | 52,7 | 243 | 25,7 | 23 24,3 | 16,2 14,9 12,2

Tabel 2. The diffractometric date for VM13 ceramic

20mA | 15 | 1509 | 31,9 | 32,01 | 55,7 | 65,2 | 65,3 | 79,8 | 79,9 | 80 | 80,04 | 8821 | 90
¥ 745 | 873 | 855|873 | 41,8 |40 |40 | 327345309273 | 255 |218

The glass matrix of dental ceramic is

Table 2 presents the results registered for roughness
before and after the wear process.
The relatively increased hardness of this type of ceramic
material is reflected in the relatively small modifications
of the quality of the surface registered after the
simulation of an abrasion wear process.

5. DISCUSSIONS

The transfer layer on the level of the “valleys” of
the diffraction diagram is specific to the reduction of
the roughness in the interior of the wear marks (as it
can be noticed further for VM13, D.SNG and IN
LINE ceramic).

If the quantity of crystalline phase from the
ceramic material is very small (as it is the case of
D.Sing ceramic), there is the possibility that it might
not be identified, a percentage lower than 5% is
considered to be a very small quantity in order to
emphasize the crystalline structure of the analyzed
ceramic material. [1] Moreover, the orientation of the
microcrystals can influence the values of the friction
and wear coefficients because most of the crystals can
also act as loading particles inside the glass matrix of
the ceramic material. [1, 2]

Nevertheless, the presence of the amorphous
fraction gives to the ceramic material much higher
mechanical properties. Their resistance to the acid
attack in the oral environment is also much higher.
The higher is the amorphicity degree, the better is the
hardness of the material and the higher is its
resistance to the wear process (this is the case of the
results obtained in our study for D.SING and VM13
ceramic).

Practically, the wear degree of the studied
ceramic materials will depend on the homogeneity of
the distribution of the crystalline phase in the
amorphous matrix. It is a known fact that a non-
homogenous distribution favours the initiation and
the propagation of cracks in the mass of material,
followed by the decrease of the resistance to the acid
attack. [5] If the crystalline phases are evenly
distributed, the affecting degree is reduced, leading to
the increase of the reliability of the tribosystem.

represented by the siliceous glass, an inorganic
fusion product that is cooled down till reaching a
rigid state without crystallizing. The polymerization
increases very rapidly the viscosity, forming in the
end a very rigid three-dimensional network. Thus it
explains the different behavior of different types of
ceramic where the main element from their
composition is silicon (IN LINE, D.SING, VM13).
But when aluminum is added in big quantities, it
darkens and decreases the resistance of the ceramic
material, making it more brittle, more predisposed
to fatigue wear (this is the case of HERA CERAM
ceramic).

6. CONCLUSIONS

The type of dependence of the t absorption
coefficient on the A lenghtwave has an important
role on the structural analysis and it offers us the
possibility to select the radiation and the filters
during the process of studying the crystals.

A proper hardness associated with a
corresponding resistance is the consequence of the
presence of the amorphous fraction in the mass of
material. This is the case of the D.SNG, IN LINE
and VMI13 ceramic. Most of nondestructive
methods for the characterization of materials
establish a series of correlations between the
macroscopic properties and their atomic structure.
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Quick Info
Tech of the Week

Fast, quantitative diagnostic reader offers
potential for thousands of medical tests

Kimberly-Clark

This medical reader can perform diagnostic
tests on any bodily fluid that attenuates light, such as
blood, urine, sputum, or other fluid. Thousands of
potential tests are possible, including immunoassay,
colorimetric/chromogenic tests, HbAlc, cholesterol,
HCG, osteoporosis calcium levels, and many more.
While most physicians have easy access to lab tests,
those tests can be slow and expensive.

Consumer versions of tests are inaccurate
and have limited scope, and often involve sending a
sample to a lab. Physicians, PAs, Emergency Rooms,
EMTs, patients, visiting nurses, and caregivers may
all need access to quick, accurate tests without
waiting for results and making callbacks. Some
chronic tests (such as HbAlc for diabetics) require
the mixing of reagents, and so are difficult to do at
home. This all-in-one diagnostic reader can handle
such tests and report results in as few as ten minutes.

The prototype performs three identical tests
on a single whole-blood sample for accuracy; but a
greater number of simultaneous tests could be
performed, or a battery of tests could be performed on
the same sample. Programming and circuit board
design determines the tests that an individual unit
performs.

All sample handling takes place inside the
device. Prototypes indicate that the device will be
inexpensive to build. A unique lancet draws blood for
the prototype system. It slices the skin and creates a
pressure differential to avoid injuring the red blood
cells by “milking” (typical of finger sticks).

In the prototype, one-button activation
isolates a specific region of the Pre-Analytic
System, transfers the plasma sample to the main
test strip, applies diluents to it, and activates the
electronic test protocol. Different activities could be
designed into the unit for different tests. Lab-scale
production of fully functional injection-molded
devices has been undertaken for proof-of-concept,
but Kimberly-Clark does not envision that the
current apparatus is the final product.

How it works

The hand-held quantitative diagnostic

reader
measures the color density of the sample; thus, it
can perform any optical test or assay. That is, any
test where the sample is measured by the
attenuation of light. Any bodily fluid can be used.
Potentially, thousands of different assays could be
designed into such a system. The current design
includes three photodiodes on a single chip, and so
can do three tests at a time. Those three tests can be
three iterations of the same test (for accuracy) or
three different tests (for a particular diagnostic
protocol). The addition of a larger number of LEDs
or detectors could make possible a larger number of
simultaneous tests.

The number of tests depends on the real
estate available on the circuit board of the device,
and affects the overall size of the device.

In the prototype, the action of using the
lancet activates the electronics of the system.

The Pre-Analytic System (PAS) draws the
plasma onto the test area of test strip, while the red
blood cells are left behind. One-button activation
isolates a specific region of the Pre-Analytic
System (PAS), transfers the sample to the main test
strip, applies diluent solution to the test strip, and
activates the electronic test protocol.

(http://www.yet2.com/app/insight/techofweek)
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AMPRENTA ECOLOGICA A ROMANIEI
iN CONTEXTUL GLOBAL, DIN PERSPECTIVA
CONSUMULUI DE BUNURI SI SERVICII (1)

e-mail: sarbum20@yahoo

REZUMAT

Lucrarea prezintd elemente cheie ale sferei ecologice: indicele de viata al planetei,
amprenta ecologicd a omeniri, indicele bundstarii planetei. Indicele de viatd al
planetei (IVP) reprezintd dinamica medie a biodiversitdtii pe Pamdant,; el indica
faptul ca omenirea a inceput sa degradeze ecosistemul global la o ratd fara
precedent.Calitatea mediului natural in care trdieste o comunitate umand atesta
gradul real de civilizatie al acesteia si masoara sansele ddinuirii sale prin urmasgi.
Amprenta ecologicd masoara gradul de solicitare pe care cererea agregata de
resurse naturale a omului o exercitd asupra mediului. Principial, amprenta
ecologica raporteaza consumul uman de resurse naturale la capacitatea pamantului
de a le regenera. Indicele Bunastarii Planetei (IBP)a fost instituit pentru a masura
eficienta ecologica a distribuirii prosperitatii si bundstarii umane pe suprafata planetei.

ABSTRACT

This paper presents key elements of environmental sphere: the Living Planet Index,
the Ecological Footprint of Humanity, the Welfare Planet Index. The first one is the
average dynamics of Earth biodiversity, it shows that mankind has started to
degrade the overall ecosystem at a unprecedent rate.The environment quality of a
living human community shows the real civilization degree and it measures the
chances for survivors. The Ecological Footprint measures the solicitation degree
that the human resources demand exerts on the environment. Basically, the
Environmental Footprint makes a report on human consumption over the natural
resources, related to the Earth ability to regenerate them. The Welfare Planet Index
was established to measure the environmental effectiveness of the distribution of
wealth and human welfare on the planet.
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1. INTRODUCERE.
INDICELE DE VIATA AL PLANETEI

Indicele de viati al planetei (/VP) sau
dinamica medie a biodiversitdtii pe Pdmant releva, in
anul 2003, ca omenirea a inceput sa degradeze
ecosistemul global la o rata fara precedent. Cererea
tot mai mare de alimente a determinat cresterea
constanta a recoltelor agricole. Ca urmare, pand in
prezent, aproape 40 % din suprafata Pamantului a
fost convertita in teren arabil si pdsuni, pe seama
pddurilor si spatiilor verzi. Defrisarea pdadurilor in
scopul sustinerii industriilor de prelucrare a lemnului

sau in scopuri agricole, vizeazd si deteriorarea
climatului, sustine-rea biodiversitatii, protejarea
solurilor i a resurselor de apd (Critical Trends -
Global Change and Sustainable Development,
UNDPCSD, DSD, 1997).

Cu toate acestea, este de asteptat ca fenomenul
de utilizare intensiva a pamdntului prin activitati
agricole sa se extinda in continuare, prin defrisarea
unor paduri tropicale (in proportie de aproape doud
treimi din suprafata actuala — adicd in jur de 12
milioane ha pe an), [5], [9].
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INDICELE DE VIATA AL PLANETEI, 1970 - 2003
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Fig. 1. Indicele de viata al planetei
(Sursa: 2006, WWF, The Global Conservation Organization, Living Planet Report 2006)

Pentru multi oameni, a cunoaste si a gestiona mediul
nu inseamnd decdat a-l exploata haotic pentru a
dobdndi puterea conferitd de bani. Oamenii respectivi
ignord, dacd nu chiar uitd cd a stapdni pamdntul, nu
inseamna nici pe departe a incalca legile vietii, ce
implici mentinerea echilibrului natural. In general,
asemenea oameni sunt profund dizarmonici in toate
domeniile vietii lor, incepand de la relatiile cu semenii,
pana la raporturile cu alte regnuri. Ei nu stiu sa-si
construiasca propria bundstare decdt prin parazitarea
sistematicd, mai mult sau mai putin subtild a tuturor
regnurilor, incepand cu cel uman, reprezentat de
resursele umane pe care le utilizeaza si Incheind cu
regnul mineral. Desfasurandu-se la nivel de masa,
asemenea comportamente parazitare au atins cotele
extinctiei anumitor specii §i ale epuizarii anumitor
resurse. in acest sens, calitatea mediului natural in care
traieste o comunitate umana atestd gradul real de
civilizatie al acesteia §i masoara sansele dainuirii sale
prin urmasi. Oricat ar excela in construirea unor medii
artificiale inteligente, omul va ramane, totusi, profund
dependent de mediul natural, atat prin atributele sale de
consumator, cat si ca « discipol» al acestuia. Caci el nu
stie, cel putin deocamdatd, sa-gi satisfaca trebuintele,
decat apeland la resursele mediului natural, in plus,
fiind gata oricand sa copieze sau sa preia de la acesta
diverse modele si tehnici de creatie, pentru a-si edifica
0 lume cat mai umanizata, [12], [18].

2. AMPRENTA ECOLOGICA
A OMENIRII

Amprenta ecologicA masoard gradul de
solicitare pe care cererea agregatd de resurse
naturale a omului o exerciti asupra mediului. In
cadrul amprentei ecologice, de regula, cea mai mare
pondere o are pamdntul utilizat pentru producerea
hranei, pentru cultivarea unor arbori (inclusiv in
vederea absorbtiei emisiilor de bioxid de carbon ale
diverselor industrii) sau a unor plante utilizate la
fabricarea de biocarburanti, dar si suprafetele
oceanice unde se practica pescuitul, suprafetele
ocupate cu diverse constructii industriale sau de
infrastructurda, ori  suprafetele folosite pentru
neutralizarea unor deseuri, [21], [22].

Conceptul de amprentd ecologica a fost utilizat
intdia oard in anul 1992, de catre ecologul canadian
William Rees de la Universitatea Britanica din Columbia.
Principial, amprenta ecologica raporteaza consumul uman
de resurse naturale la capacitatea pamantului de a le
regenera si se exprima in hectare globale.

Capacitatea  regenerativa  a  biosferei
Pamdantului a fost excedatd de amprenta ecologica
globala, in urma cu aproape doud decenii, adicd
inainte cu putin de anul 1990. In anul 2001,
biocapacitatea Pamdntului - similard cu aria sa
productiva biologic - se ridica la 11,2 miliarde
hectare globale sau 1,8 hectare globale per persoana.
La momentul respectiv, cererea de biocapacitate a
populatiei mondiale era de 13,7 miliarde hectare
globale, adica de 2,2 hectare globale per persoana.
Asadar, inca de atunci, amprenta ecologica per
persoand depdgea cu 0,4 hectare globale (23 %)
disponibilul. Aceasta inseamna ca resursele naturale
ale planetei sunt consumate intr-un ritm mult mai alert
decat capacitatea de regenerare naturala.
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Amprenta ecologica a emenirii, 1961 - 2003
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Fig. 2. Amprenta ecologicd a omenirii
(Sursa: WWF, 2006, Living Planet Report)

in economia globali, oamenii dintr-un anumit
spatiu geografic pot consuma resurse materiale sau
servicii provenind din orice zona a lumii. Ca urmare,
din perspectiva marimii amprentei ecologice, tarile
lumii pot fi foarte diferite. Exista fari cu o amprenta
ecologica extinsd, depasind cu mult marimea
propriului teritoriu geografic — acestea sunt, In
general, tari dezvoltate economic - si fdri cu
amprentd ecologicd mai restransa chiar si decat
suprafata propriului teritoriu. Acestea din urma
subutilizand biocapacitatea de care dispun in mod
natural, devin vrand-nevrand creditoare ecologice
pentru celelalte state. Amprenta ecologica a unei tari
poate varia in functie de variatia numdarului
populatiei sale, de cantitatea de bunuri consumatda in
medie pe locuitor si de intensitatea utilizarii
resurselor naturale in scopul asigurarii bunurilor si
serviciilor de consum.

Amprenta ecologica este utilizatd ca
indicator al caracterului durabil al caracteristicilor
de mediu, dar si al stilurilor de viata, al consumului
de bunuri si servicii al oraselor, al anumitor
sectoare industriale, organizatii, vecinatati s.a., [23].

Cercetariile asupra amprentelor ecologice
releva ca dacd fiecare locuitor al Pamantului ar
consuma la nivelul mediei consumului unui locuitor
canadian, de exemplu, ar fi nevoie de cel putin trei
planete Pamant pentru a face posibil consumul
respectiv. Totusi, in unele state europene se
inregistreazd deja valori ale amprentelor ecologice
situate sub media mondiala probabila aferentd anului
2030 (care este de 0,9 hectare de pamant productiv
pentru asigurarea consumului /persoana). In America
de Nord (Vancouver), de exemplu, amprenta
ecologica actuala este de 4,25 persoane pe hectar, iar
in Olanda, este de 4,40 persoane pe hectar.
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Asezarile umane, prin cererea de consum,
pot amprenta nu numai zona lor de rezidenta, ci
suprafete cu mult mai mari (Janette Mclntosh,
2003). De exemplu, plantatiile de citrice ale Greciei
vor raspunde nu numai cererii de citrice din Grecia,
ci si celei din alte tari ce importa citrice grecesti.

Térile care solicitd cel mai intens
biocapacitatea planetara pe locuitor (utilizand peste
5,4 hectare globale pe locuitor) sunt Emiratele
Arabe, Statele Unite, Finlanda, Canada, Kuwait,
Australia, Estonia, Elvetia, Noua Zeelanda si
Norvegia. In acest top, China se situeazi pe la
jumatatea clasamentului ce cuprinde 178 tari, [24].

Sa nu uitam insa cé, in prezent, omul trebuie
sa Tmparta arealul actual al planetei cu alte peste 10
milioane de specii de vietuitoare. Acestea vor mai
avea sanse de viatd insd, numai in functie de
masura in care omul va hotdrd sa-si limiteze
revendicarea propriului areal de manifestare.

3. INDICELE BUNASTARII
PLANETEI

Indicele Bunastarii Planetei (IBP) instituit de
New Economics Foundation (NEF in anul 1986,
pentru a masura eficienta ecologica a distribuirii
prosperitatii si bunastarii umane pe suprafata planetei
aratd cd nu intotdeauna un consum excesiv de resurse
produce niveluri ridicate ale satisfactiei fata de viata,
iar pe de alta parte, este posibila obtinerea unei
satisfactii ridicate fata de viata, chiar si in conditiile
unui consum rezonabil de resurse. Indicele Bunastarii
Planetei calculat pentru nivelul global incorporeaza
trei indicatori distincti: o medie ponderata a
satisfactiei fata de viata la nivel global, o medie
ponderatd a sperantei de viatd la nivel global si
amprenta ecologica la nivel global.
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IBP se mdsoara pe o scala de la 0 la 100.
Valoarea acestui indice, considerata fezabila pentru
etapa prezenta a dezvoltarii globale, este de 83,5. O
asemenea valoare are In vedere niveluri posibil de
atins atat in materie de sperantd de viata si bunastare
materiald, cat si in ceea ce priveste o extindere
rezonabili a amprentei ecologice globale. /n anul
2007, cea mai inalta valoare a Indicelui Bundastarii
Planetei, era de numai 68,2 — aceasta fiind atinsa de
statul Vanuatu situat in arhipelagul Pacificului. Cea
mai scazutd valoare a Indicelui Bundstarii Planetei
apartine statului Zimbabwe (16,6).

in anul 2001, biocapacitatea planetard medie
per persoand era de 1,8 hectare globale (in ipoteza
neincluderii in necesar a speciilor non-umane), iar
cererea medie efectiva de biocapacitate a umanitatii
era de 2,2 hectare globale per persoana, [23].

O persoand rezidentd in Romdnia utiliza, la
momentul respectiv, in jur de 2,4 hectare globale,
adica depdsea disponibilul planetar mediu cu 0,6
ha, in conditiile in care densitatea medie a
populatiei din Romania era de un locuitor la 2,3
hectare. La capitolul intensitatii  solicitdrii
biocapacitatii planetare, Romdnia se afla pe locul
39 in lume, situdndu-se dupa tarile europene.

In topul poluatorilor europeni prin emisia de
dioxid de carbon, Romdnia se situeaza pe locul al
13-lea, cu o emisie anuala de 34,5 milioane tone.
La acest capitol, pe primele trei locuri in Europa se
afla Germania (cu o emisie de 356 milioane tone),
Marea Britanie (cu 212 milioane tone) si Polonia
(cu 166 milioane tone). In ierarhia mondiald a
poluatorilor, Romdnia se afli pe locul 33
(www.carma.org.).

in prezent, nici o tard nu realizeaza un scor
foarte ridicat si nici o tard nu std la fel de bine la
toti cei trei indicatori utilizati in calcularea Indicelui
Bunastarii Planetei.

Diferentele pe care evaluarea Indicelui
Bunadstarii Planetei le-a pus in lumina cu privire la
anumite grupe de state, precum si similaritatile
dintre alte state atesta cad populatiile care dispun o
dezvoltare umana de nivel mediu realizau, in anul
2006, performante superioare in materie de IBP,
comparativ cu tarile slab sau puternic dezvoltate.

intre primele 25 % tiri in materie de
performante ale IBP, se aflau 35 de tari mediu
dezvoltate, 9 tari puternic dezvoltate si numai o tara
slab dezvoltata. Scorurile ipotetice ale Indicelui
Bunastarii Planetei sunt de trei tipuri, prezentate in
tabelul 1.

Tabelul 1. Scorurile ipotetice ale Indicelui Bunastarii Planetei

(HPI Report, 2006, p.14, NEF)

SFV SV AE IBP
Buna stare ridicata /AE acceptabila 7,0 75,0 1,8 61,8
Buna stare ridicatd/ AE ridicata 7,0 75,0 5,4 38,0
Buna stare scazuta/ AE scazuta 5,0 50,0 0,5 38,0
Ideal rezonabil 8,2 82,0 1,5 83,5

Asadar, dincolo de un anumit nivel, cresterea
consumului de bunuri si servicii nu antreneaza
neaparat §i o crestere a bunastarii populatiei.
Accentuarea materialismului, pe fondul diminuarii
spiritului comunitar, duce la o scadere a bunastarii
populatiei. Calitatea structurilor sociale, culturale si
politice au un rol hotarator in conditionarea bunastarii
sociale a unei natiuni. Acest fapt este confirmat, in
buna masura, si de faptul cd natiunile din Grupul celor
8 realizau, in anul 2006, performante relativ scazute
ale IBP. In clasamentul mondial, Italia se plasa pe
locul 66, Germania — pe locul 81, Japonia — pe locul
95, Regatul Unit al Marii Britanii si Irlandei de Nord -
pe locul 108, Canada — pe locul 111, Franta — pe locul
129, SUA — pe locul 150, iar Rusia — pe locul 172.
Intre statele occidentale (24 de state), Malta se afld pe
pozitia cea mai avantajoasa, [23], [24].

Este posibil sd traim o viatd mai lunga si mai
fericita, afectand si depreciind mai putin mediul
natural decat o facem 1in prezent. De exemplu,
satisfactia fata de viata a populatiei din Statele Unite
este aproape identica cu aceea din Germania, iar
speranta de viatd din cele doud tari este foarte
apropiatd. Totusi, amprenta ecologica a Germaniei
este numai jumdtate din cea a SUA, ceeace Inseamna
cd Germania este de doud ori mai eficienta decat SUA
in producerea conditiilor de viata fericitd si indelunga,
la nivelul de resurse pe care le consuma in prezent.
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Tabelul 2. Satisfactia fata de viatd, speranta de viata, amprenta ecologica si Indicele Bundstarii
Planetei in cateva tari ale lumii, in anul 2006 (HPI Report, 2006, p.18, 20, NEF)

Tari | SFV | sV | AE | IBP
Din lumea vestica

Malta 7,5 78,4 3,5 53,3
Austria 7,8 79,0 4.6 48.8
Islanda 7,8 80,7 4,9 48,4
Ttalia 6,9 80,1 3,8 40,3
Olanda 7,5 78,4 4,7 46,0
Germania 7,2 78,7 4.8 43,8
Spania 7,0 79,5 4,8 43,0
Noua Zeelanda 7,4 79,1 5,5 41,9
Danemarca 8.2 77,2 6,4 41,4
Mare Britanie 7,1 78,4 5,4 40,3
Canada 7,6 80,0 6,4 39,8
Irlanda 7,6 77,7 6,2 39,4
Norvegia 7,4 79,4 6,2 39,2
Suedia 7,7 80,2 7,0 38,2
Franta 6,6 79,6 5,8 36,4
Grecia 6,3 78,3 5,4 35,7
Australia 7,3 80,3 7,7 34,1
SUA 7.4 77,4 9,5 28,8
Din Africa

Tunisia 6,4 73,3 1,4 58,9
Palestina 5,4 72,5 1,1 52,6
Iran 6,0 70,4 2,1 47,2
Siria 5,1 73,3 1,9 432
Turcia 5,3 68,7 2,0 41,4
Israel 6,7 78,7 53 39,1
Emiratele Arabe Unite 7,4 78,0 9,9 28,2
Kuweit 7,2 76,9 9,5 27,7
Din Asia

Vietnam 6,1 70,5 0,8 61,2
Indonezia 6,6 66,8 1,2 57,9
China 6,3 71,6 1,5 56,0
Tailanda 6,5 70,0 1,6 55,4
Banglades 5,7 62,8 0,6 53,2
Mongolia 6,7 64,0 1,9 49,6
Taiwan 6,6 76,1 3,9 43,4
Hong Kong 6,6 81,6 4,6 429
Japonia 6,2 82,0 4.3 41,7
Singapore 6,9 78,7 6,2 36.1
Din centrul si estul Europei

Slovenia 6,6 76,4 3,8 44,0
Polonia 5,9 74,3 3,6 39,3
Romdnia 52 71,3 2,7 37,7
Ungaria 5,7 72,7 3,5 37,6
R.Ceha 6,4 75,6 5,0 36,6
Slovacia 5,4 74,0 3,6 35,8
Bulgaria 4,3 72,2 2,7 31,6
R.Moldova 3,5 67,7 1,2 31,1
Rusia 43 65,3 4.4 22.8
Ucraina 3,6 66,1 33 222
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4. REALITATI PRIVIND
COMPORTAMENTUL DE CONSUM
DIN ROMANIA

Generic, cei mai multi consumatori din
Romaéania manifestd in prezent, mai curdnd o
oarecare lipsd de interes fatd de problemele de
mediu, deoarece preocuparile lor cele mai ardente
se concentreazd in zona «depdsirii dificultatilor
vietii de zi cu zi» sau a «obtinerii unui acces cat
mai facil la resursele bundstariiy.

In ultimii ani, febra consumismului de
inspiratie vestica i-a cuprins §i pe romanii, mai mult
sau mai putin cu dare de mana. Acest fenomen este
atestat, pe de o parte, prin explozia creditelor de
consum ale populatiei, iar pe de alta parte, prin
situatia celor care sustin ca nu pot face fatda
cheltuielilor cu veniturile pe care le obtin, [1], [2].

Creditele de consum contractate de populatie
depaseau 30,37 miliarde RON la sfarsitul anului
2006, din care creditele imobiliare si ipotecare erau
de 8,026 miliarde RON.

Asadar, pentru satisfacerea trebuintelor de
consum, principalele categorii ocupationale din tara
noastra apeleaza masin la imprumuturi.

Pentru o asemenea masa de consumatori,
sustinerea pietelor ecologice din Roménia decurge,
in principal, din unele avantaje oferite de produsele
ecologice, precum:

- un inalt grad de sigurantd in consum,
valoarea igienica superioard si bogatia in saruri
minerale si vitamine;

- au un gust deosebit in raport cu celelalte
tipuri de produse agricole;

- producerea lor este mai blanda vis-a-vis
de dezideratul mentinerii mediului natural si al
apdrarii sanatatii oamenilor, [3], [4].

In prezent, produsele ecologice ocupa un
procent de sub 1 % pe pietele romanesti, cei mai
multi dintre roménii preferaind deocamdata
produsele traditionale datoritd preturilor mai mici.
Dar desi alimentele ecologice sunt cu 20-40 % mai
scumpe decat cele traditionale, consumul acestora
este in crestere si pe piata romaneascd. Unele
prognoze estimeaza totusi ca in urmatorii cinci ani,
cota de piatda a produselor ecologice pe piata
autohtond va ajunge la circa 2 %.

Romania are tendinte mai accentuate de
dezvoltare in acest sector decat restul tarilor
europene vecine. Produsele ecologice cultivate cu
preponderentd 1in tara noastra sunt cerealele,
plantele oleaginoase, fructele de padure, legumele
si fructele. Din anul 2006, Romania mai produce
ecologic péine, ulei de floarea-soarelui, bauturi din
soia, suc de mere si ceaiuri medicinale.

Cresterea continud a productiei totale de
articole ecologice romanesti a facut ca, in anul 2005,
sd se comercializeze o cantitate de 131.898 tone
produse ecologice, ceea ce reprezintd o crestere cu
51,3 % fata de productia inregistratd in anul 2004.
Pentru anul 2006, productia totald estimata a fi
comercializata a fost de aproximativ 203 mii tone,
adica cu 54 % mai mult fata de anul 2005.

incepand din anul 2006, s-au infiintat mai
multe institutii roménesti de inspectie, testare si
certificare a produselor ecologice. Este vorba
despre Ecoinspect, cu sediul la Cluj-Napoca, Bio-
Cert din Bucuresti si Centrul Agroecologic de
Cercetare, Inovare si Transfer Tehnologic, din
cadrul  Institutului de  Cercetare-Dezvoltare
Agricold Fundulea. Pe piata autohtond mai
functioneaza inca 12 institute strdine, acreditate de
Ministerul Agriculturii. In Roménia existi si un
laborator acreditat pentru detectarea organismelor
modificate genetic, aflat sub coordonarea Directiei
Sanitar-Veterinare Salaj. Judetele care beneficiaza
de serviciile laboratorului respectiv sunt Cluj,
Bihor, Mures, Arad, Satu Mare, Maramures si
Bistrita Nasaud, [6], [7], [8].

Dezvoltarea productiei si a unei piete interne
de produse agroalimentare ecologice, in tara
noastra, s-a facut, efectiv, dupd anul 2000, cand
Ministerul Agriculturii, Alimentatiei si Padurilor a
adoptat cadrul legislativ si institutional de baza,
armonizat cu reglementdrile UE in acest domeniu.
Avem in vedere OUG nr.34/2000 privind produsele
agroalimentare ecologice si Ordinul Ministerului
Agriculturii, Alimentatiei si Padurilor nr.70/2002
privind constituirea ,,Comisiei pentru dezvoltarea
agriculturii ecologice in Romania”,[10], [11], [13].

Prin aceste acte normative au fost stabilite
autoritatea  responsabila  pentru  agricultura
ecologica, regulile si principiile generale ale
productiei ecologice, durata perioadei de conversie,
etichetarea, sistemul de inspectie si de certificare
etc. De asemenea s-au stabilit regulile si principiile
agriculturii ecologice, lista produselor permise sa
fie utilizate In agricultura ecologicd, precum si
ingredientele si metodele de prelucrare, care pot fi
utilizate la prepararea alimentelor ecologice.

in momentul de fati, in Roménia, piata de
desfacere a produselor agroalimentare certificate
ecologic este in formare. Se estimeaza ca, in anul
2006, vanzarile de produse agroalimentare ecologice
au fost de circa 2 milioane euro, ceea ce inseamna
aproape 1% din piata agroalimentard totald din tara
noastra (lonela Neagu — Stanila, 2007).

Comercializarea produselor ecologice in
Romania, ca, de altfel, In majoritatea tarilor lumii,
se face prin magazine specializate numite uneori
naturiste (de exemplu magazinul de produse
naturale Ky-life din Bucuresti), prin lanturi de
magazine (de exemplu Carrefour, La Fourmi,
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Angst, Gima §.a.) sau prin supermarket-uri (Selgros
sau Metro), unde clientul isi alege singur produsele.

Costurile de productie mai ridicate ale
produselor ecologice limiteazd accesul majoritatii
consumatorilor din tara noastra la asemenea
produse. In prezent, pe piata autohtona activeaza in
jur de 150 producitori de mirfuri ecologice. In
medie, preturile practicate de producatorii ecologici
sunt, in medie, de 1,5 ori mai mari decat nivelul
celor practicate pentru produsele traditionale.
Aceasta face ca producatorii roméani sa se orienteze,
in buna masura, catre export, unde aceste produse
au o piati mai mare de desfacere. In anul 2006,
exporturile de produse ecologice au fost 1In
proportie de circa 58% la mierea de albine (83,4%
in 2005), de 37,4% la cereale, de 30,2% la
oleaginoase, de 12,5% la cascaval (63,6% in 2005)
(date ale Ministerului Agriculturii, Padurilor si

Pentru a evidentia diferentele de pret intre
produsele ecologice si cele conventionale, Institutul
de Cercetare a Calitatii Vietii a efectuat o cercetare
privind acest aspect la mai multe magazine de retail
din Bucuresti (iunie-iulie 2007), respectiv: La
Fourmi, Selgros, Carrefour si Angst.

Din cercetarea ICCV a rezultat ca preturile
produselor ecologice sunt cu 20 pana la 80% mai
mari fatd de cele conventionale. Astfel, la zaharul
brun din import - unul dintre cele mai solicitate
produse ecologice, preturile pot fi, in functie de
sortimente si de magazin, cu 73,3 — 76,9 % mai
mari, la faina de grau cu 36,3 — 42,6 %, la unt cu
32,2 %, la cascaval cu 21,6 — 24 %,la oua cu 22,6
%, la mierea de albine cu 48,5 %.

Dezvoltarii Rurale), [14], [15].

Tabelul 3.

Preturi retail ale unor produse ecologice si conventionale comercializate
prin diverse magazine din Bucuresti* (septembrie 2007)

Produs ecologic (certificat) Pretul Produs conventional | Pretul
e Zahar brun din trestie 12,38 RON/kg e Zahar rafinat
- import Brazilia - ,Lemarko” 2,85 RON/kg

,Coronita” 3,17 RON/kg
,,Margéritar” 3,30 RON/kg

e Fiind integrald de grau 3,14 RON/kg e Fiind alba

- import Ungaria - ,,Dobrogea” 1,80; 1,91 RON/kg
,,Titan” 1,83 RON/kg
,,Baneasa” 2,00 RON/kg

e Unt - productie interna - 28,04 RON/kg Unt ,,La Dorna” 19 RON/kg
(82% grasime)

e Cagcaval - productie interna: e Cagcaval

.Rucar” 20,81; 21,44 RON/kg ,Rucar” 16,65 RON/kg

,,Penteleu” 20,77; 21,44 RON/kg ,Penteleu” 16,29 RON/kg

,Argesel” 20,77; 22,44 RON/kg -

o Alte branzeturi - productie interna:

Branza burduf 16,53 RON/kg e Branza burduf 17,4 RON/kg

Branza ,,Olanda” 33,07 RON/kg -

Schweitzer 38,07 RON/kg e Schweitzer 26,79 RON/kg

Crema de branza 21,35 RON/kg e Crema de branza 14,5 RON/kg

e Oui 7,69 RON/10 buc. e Oui clasa A 5,95 RON/10 buc.

e Miere poliflora 21,38 RON/kg e Miere poliflora 11,0 RON/kg

e Piine secard multi-cereale - import 14,24 RON/kg e Piine de secard 3,5 RON/kg

e Paine hipocalorica - import - 17,88 RON/kg

o Pateu vegetal (ciuperci,masline etc.) 35,6 RON/kg e Pateu vegetal 15,0 RON/kg

e Lapte soia - import Belgia - 7,29 RON/L

e Desert soia - import Belgia - 22,64 RON/L

*Magazine: LA FOURMI, SELGROS, CARREFOUR, ANGST
(Sursa : Institutul de Cercetare a Calitatii Vietii, Bucuresti, 2007)

Pe piata externa, preturile produselor
ecologice sunt de doud ori mai mari decdt in
Romania, [16], [17]. Ca urmare, are loc un adevarat

exod al marfurilor ecologice la export. Potrivit
datelor Ministerului Agriculturii, in anul 2006,
circa 95% dintre produsele ecologice de origine
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vegetald si aproximativ toata cantitatea de miere bio
obtinutd de producatorii romani au fost exportate pe
pietele din Germania, Elvetia, Olanda sau Italia.
Astfel se explica faptul cd, in pofida preturilor mai
mari, cererea internd de marfuri ecologice este de
circa cinci ori mai mare decat oferta, [19], [20],
[25].

5. CONCLUZII

in concluzie, piata produselor ecologice
din tara noastra prezinta urmatoarele caracteristici:

- cererea populatiei este relativ modesta si
putin pretentioasd, din cauza nivelului relativ scazut
de culturd in domeniul alimentului si alimentatiei,
dar si din cauza puterii scdzute de cumparare ; cei
mai multi cumparatori se multumesc cu produse
ieftine si de calitate indoielnica;

- costul produselor ecologice autohtone
este mai scazut decat in tarile europene dar mult
mai ridicat, decat cel al produselor similare,
obtinute pe plan intern, prin metode intensive sau
prin tehnologii ce implica cheltuieli mai mici;

- consumatorii din Romania sunt slab
informati asupra riscurilor pe care le implica
produsele alimentare aditivate sau cele obtinute in
conditiile unei agriculturi intensive, ce utilizeaza
fertilizanti, pesticide si insecticide de sinteza.
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REZUMAT

Modelul mediu de consum al populatiei din Romdnia este incd puternic centrat pe
reprezentarea satisfacerii unor trebuinte - obligatii, si mai putin pe trebuintele de
dezvoltare umana din zona culturii, educatiei, calatoriilor in straindtate sau a altor
activitati de timp liber. Sunt prezentate i analizate ritmurile de crestere a preturilor pe
diferite sectoare de activitate, cu accent pe zona bunurilor §i serviciilor.Lucrarea
prezintd o analiza a veniturilor salariale §i a consumului familiilor de salariafi,
pundnd accent pe politicile sociale si economice, cu impact asupra consumului
gospodariilor de salariati.

ABSTRACT

Consumer model of Romanian population is still heavily focused on the representation
of need satisfaction /obligations, and it is less focused on cultural need and human
development in the area of culture, education, foreign travel or other leisure activities.
There are presented and analyzed the growth rates of prices in different sectors, with
emphasis on the property and services area. The paper presents an analysis of
earnings and consumption of employees families; it is focused on social and economic
policies, the impact on the consumption of employees households.
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1. CARACTERISTICI ALE direct sau indirect reasezarea structurilor de

MODELULUI DE CONSUM
AL POPULATIEI DIN ROMANIA

La o privire de ansamblu, se poate constata
ca, dupd 18 ani de tranzitie, modelul mediu de
consum al populatiei din Romdnia este incd
puternic centrat pe reprezentarea satisfacerii unor
trebuinte - obligatii, $1 mai putin pe trebuintele de
dezvoltare umand din zona culturii, educatiei,
calatoriilor in strainatate sau a altor activitati de
timp liber. in domeniul trebuintelor de dezvoltare
umana (dintre care unele sunt optionale dar altele
nu), unele evolutii mai clar detasate de trendul
mediu, devin sesizabile doar adancind cadrul de
analiza la nivelul determinarilor socio-ocupationale,
rezidentiale s.a.

Alaturi de noile raporturi ce au survenit in
perioada de tranzitie intre preturile bunurilor si
serviciilor, au existat si alti factori care au influentat

consum. Politicile social-economice - altele decdt
cele vizdand direct dinamica preturilor - adica cele
privind nivelul veniturilor (in special al salariilor),
politicile de oferta a bunurilor i serviciilor,
politicile aplicate in cadrul diverselor servicii
sociale, politicile firmelor particulare s.a. au avut
si ele rolul lor in acest sens.

De-a lungul tranzitiei, cel mai ridicat ritm de
crestere a preturilor bunurilor si serviciilor s-a
inregistrat in sfera serviciilor contra platd
distribuite public (centralizat), sau prin intermediul
pietei - adicd exact in acele domenii mai
problematice, din perspectiva consumului efectiv
realizat de populatie, ca si din perspectiva atingerii
unui echilibru superior, la nivel macro, Iintre
sectoarele economiei nationale, [2].

Dupa anul 2000, ritmurile de crestere ale
preturilor la bunurile alimentare, respectiv,
nealimentare, s-au mentinut relativ apropiate, iar
indicele preturilor pentru bunurile nealimentare a
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fost constant superior celui al bunurilor alimentare.
O dinamica de varf, in ceea ce priveste cresterea
preturilor, s-a inregistrat insa in sfera utilitatilor
publice (intrefinerea locuingei), indeosebi in a doua
jumdtate a perioadei de tranzitie. Politicile de
preturi ca si cele de administrare i gestionare a
institutiilor furnizoare de utilitati publice, adoptate
in aceasta perioadd, au produs un impact covarsitor
asupra celorlalte capitole ale consumului populatiei,
afectdnd advers indeosebi categoriile sociale cu
venituri sub media pe economie, [3]. Din aceasta
cauzd, in intervalul anilor 1998-2003, structura
cheltuielilor (banesti) de consum ale gospodariilor a
prezentat o tendintd de scadere relativa, la
capitolele cheltuielilor alimentare (de la 44,1% 1in
anul 1998 la 39,6% in anul 2003) si nealimentare
(de 1a 34,1% in anul 1998 la 30,7% in anul 2001 si
la 32,4% 1n anul 2003) si ca urmare a cresterii
ponderii platilor pentru servicii (de la 21,8% in anul
1998 la 28% in anul 2003). in acest context,
cheltuielile cu intretinerea locuintei au inregistrat
ponderi deosebit de ridicate, indeosebi in bugetul
de cheltuieli al gospodariilor de pensionari (15,3%
in anul 2002, 16% in anul 2003) si de salariati din
urban (15,5% in 2002 si 15,1% in 2003).

Consumul alimentar mediu  zilnic/locuitor
exprimat in calorii §i factori nutritivi, a avut, in
medie, un grafic usor ascendent in intervalul 1998-
2003. Ca efect al polarizarii veniturilor populatiei,
s-a produs 1nsd o polarizare sensibilda a consumului
alimentar, atdt in ceea ce priveste nivelul de
satisfacere al trebuintelor energetice specifice
fiecdrei categorii de consumatori, cat si din punctul
de vedere al calitdtilor nutritive ale alimentelor
consumate i mentinerii unei bune stari de sanatate,
[61, [7].

Inzestrarea populatiei cu bunuri de folosinta
indelungatd a avut o evolutie ascendenta la
majoritatea  bunurilor de bazd, cu exceptia
Inzestrarii cu autoturisme unde, dupa anul 2001, a
avut loc un regres masiv, in conditiile In care deja,
la acest capitol, populatia din Romaénia se afla cu
mult in urma populatiilor din tarile vecine. Acest
fapt a fost posibil indeosebi ca urmare a schimbarii
politicilor de acordare a creditelor de consum, de
catre banci, spre finalul anilor '90.

in ceea ce priveste cheltuielile de consum pe
decile, raportul dintre cheltuielile de consum ale
populatiei cuprinse in decilele extreme D;/D;y a
fost, in anul 2004, de 1/2,9 - diferenta dintre
acestea, in cifre absolute, fiind de 8977 mii lei,
adica mai mare decat nivelul mediu lunar al
cheltuielilor de consum/gospodarie (raportul
respectiv a fost si mai abrupt in ceea ce priveste
cheltuielile medii lunare pe o perioada - 1/4,8).

De-a lungul anilor 2000-2004, a avut loc o
apropiere treptatd a ponderilor cheltuielilor
nealimentare si pentru plata serviciilor, de cele
alimentare, in special in cazul decilelor Ds - D, -
fapt ce semnificd o tendintd de echilibrare a
modelelor de consum aferente populatiei cu
venituri mijlocii si mari.

Pe regiuni geografice, cheltuielile totale de
consum ale gospodariilor au fost apropiate ca
mdrime medie/gospoddrie, cu exceptia zonei
Bucuresti - Ilfov unde, sistematic, acestea s-au
mentinut mai ridicate (cu 19,6% 1in 2004 si cu
22,1% in 2003 fata de media pe tard). Cheltuielile
cu plata serviciilor au fost mai mari de 1,6 ori in
Bucuresti - Ilfov decat media acestora pe tara - dat
fiind si nivelul mai ridicat al tarifelor serviciilor in
capitald. Regiunea cu cel mai scdzut nivel al
cheltuielilor pentru servicii/gospodarie a fost
Oltenia - regiunea de sud-vest, unde 1n anul 2004,
acestea erau de 2,2 ori mai mici decdt in zona
Bucuresti-Ilfov, [8].

Si in anul 2004 modulul alimentar a
monopolizat cea mai mare parte a resurselor
economice disponibile la nivelul gospodariilor in
vederea consumului, chiar si in cazul gospodariilor
de patroni, ale cdror modele de consum contin
structuri mult mai moderne, comparativ cu
gospodariile de agricultori §i pensionari.

In anul 2004, cheltuielile de consum reale au
avut o dinamicd ascendenta (+18,6% pe ansamblul
gospodariilor) cu cresteri relative mai mari ale
acestora, 1n gospodariile de patroni (+28%) dar si in
cele de pensionari (+20,8%). O asemenea evolutie a
fost posibila, in buna parte, ca urmare a mentinerii
unor conditii convenabile pentru o mare parte a
populatiei, in domeniul acordarii creditelor bancare
de consum, pe parcursul anului 2004.

in general, cheltuielile de consum medii
lunare/gospodarie sunt mai mari in urban decdt in
rural, fapt valabil si pentru anul 2004, cand acestea
au fost mai ridicate cu 2050 mii lei. O
caracteristicd pregnantda a modelului de consum
mediu al gospodariilor romdnesti este insd
ponderea relativ mare a consumului de bunuri i
servicii produse in propria gospoddrie, chiar si in
mediul urban. De exemplu, 1n ultimii ani, consumul
alimentar din resurse proprii al gospodariilor din
urban, a acoperit aproape un sfert din cheltuielile
alimentare totale (23,6% in 2004, 24,3% in 2003).
Cu toate acestea, optiunile, consumatorilor din
urban, sunt mult mai largi, dat fiind ca cheltuielile
banesti ale acestora prezintd o pondere mult mai
ridicata (89,5% in 2004) fata de rural (69,2% in
2004), [10], [19].
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Perceptia majoritara a populatiei, la nivelul
anului 2004, comparativ cu 2003, privind calitatea
vietii §i starea economicd a gospoddriilor, indica
mai frecvent o situatie economicd Tmbunatatita, si
mai putin frecvent o situatie economica inrautatita,
in masa totala a gospodariilor. Ponderea
gospodariilor cu o situatie economica identica cu
aceea din anul anterior a prezentat o tendinta de
crestere, de la 53,5% la 60,1%, pentru toate
categoriile socio-ocupationale (ale capului de
gospodarie), cu exceptia de patronilor, pentru care
acest tip de pondere a scdzut de la 64,9% la 53,5%.
Asadar, pentru aproape 70% din populatie, situatia
economica a ramas neschimbata (60,1%) ori a fost
mai buna (9,7%). Existd totusi un procent de 30,3%
din populatie pentru care conditiile de viatd au
devenit mai aspre. Demn de atentie este faptul ca in
anul 2004, a avut loc diminuarea veniturilor din
muncda pentru 27,7% din totalul gospodariilor.
Acest fenomen a avut o frecventd mai ridicata in
anul 2004 decat in anul 2003, indeosebi in cazul
gospodariilor de salariati, someri si lucrdtori pe
cont propriu, [20].

2. IERARHIA LA NIVELUL
MODELULUI NATIONAL
DE CONSUM MEDIU

Modelul de consum mediu la nivel national,
prezinta urmdtoarea ierarhie a trebuintelor (in
functie de marimea ponderii cheltuielilor de
consum):

- trebuintele alimentare; la acest capitol,
doar circa 83% dintre gospodarii afirma cd pot
achizitiona produsele alimentare considerate
absolut necesare;

- trebuintele  vizand  completarea
garderobei; satisfacerea trebuintelor la acest capitol
a fost mult inferioarda (49% in anul 2004),
comparativ cu capitolul alimentar;

- trebuintele vizand locuinta $i mentinerea
unei temperaturi adecvate in locuinta; doar 22,9%
dintre gospodarii reusesc sa mentind o temperaturd
adecvata in locuinta.

Cele mai slab reprezentate intre trebuintele
incluse in modelul mediu al cererii de consum
efective sunt cele culturale si cele de recreere.

In intervalul anilor 2002-2004, ca si in anii
anteriori, au existat numeroase cheltuieli - obligatii pe
care populatia nu le-a putut achita la timp. Intre
acestea in anul 2004, in mod repetat, cel mai frecvent
s-au numarat cheltuielile de intretinere a locuingei
(64,6% dintre gospodarii), cheltuielile cu energia
electrica (o treime din populatie), abonamentele radio-
TV 16-17% din populatie s.a, [25].

Minimul de trai

Conceptul de minim de trai ca si stabilirea
unui cos minim de consum sunt deosebit de
importante deoarece acestea permit dimensionarea
realistd a fenomenului saraciei.

In definirea conceptului de minim de trai, in
cadrul ICCV s-au avut in vedere particularitdtile
modelului de consum mediu al populatiei din tara
noastrd, precum §i unele schimbari ale
mecanismelor de cerere si ofertd ale bunurilor si
serviciilor de pe piata.

. Sumele aferente nivelului minim
decent al consumului de bunuri alimentare,
nealimentare §i servicii, in luna decembrie a anului
2004, (lei vechi),sunt urmatoarele:

- 1 salariat - 4.238.800 lei
- 1 pensionar - 3.300.690 lei
- 1 agricultor - 3.878.606 lei.

= Sumele aferente  minimului  de
subzistentd, in luna decembrie a anului 2004, sunt
urmatoarele:

- 1 salariat - 3.151.717 lei
- 1 pensionar - 2.507.466 lei
- 1 agricultor - 2.771.697 lei.

. In luna decembrie 2004, puterea de
cumparare a veniturilor banesti medii lunare, pe o
persoand (lei), a fost urmatoarea:

- 38,7% - prin raportarea venitului
mediu al unui cap de gospodarie agricultor la
nivelul minim decent;

- 542% - prin raportarea venitului
mediu al unui cap de gospodarie agricultor la
nivelul minim de subzistenta;

- 79,5% - prin raportarea venitului
mediu al unui cap de gospodarie pensionar la
nivelul minim decent;

- 104,7% - prin raportarea venitului
mediu al unui cap de gospodarie pensionar la
nivelul minim de subzistenta,

- 98,1 - prin raportarea venitului mediu
al unui cap de gospodarie salariat la nivelul minim
decent;

- 131,9% - prin raportarea venitului
mediu al unui cap de gospodarie salariat la nivelul
minim de subzistenta'.

! Sursa datelor privind venitul banesc mediu lunar pe o persoani
: "Veniturile si consumul populatiei trimestrul IV 2004", ILN.S.,
Bucuresti, 2005, tabelul 7, pg.38,. Minimul decent si de
subzistentd au fost calculate prin metoda normativd in cadrul
ICCV , autor Dr. Adina Mihailescu.
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3. VENITURILE SALARIALE
SI CONSUMUL FAMILIILOR DE
SALARIATI.
POLITICI SOCIALE SI ECONOMICE
CU IMPACT ASUPRA CONSUMULUI
GOSPODARIILOR DE SALARIATI

in Roménia, ca si in celelalte tiri in
tranzitie, veniturile salariale au cunoscut o
depreciere masiva in termeni reali in primii anii de
dupa 1990 .

Salariul minim a inregistrat cea mai
accentuatd depreciere in primii 10 ani ai tranzitiei.
In anul 1994, acesta ajunsese la 35% din valoarea
aferentd anului 1990 iar in anul 1999 acesta mai
reprezenta mai putin de 30 % din valoarea aferenta
anului 1990, [20], [25].

Veniturile salariale medii au urmat o
evolutie asemandtoare cu cea a salariului minim,
insa cu o dinamica diferita: in perioadele in care
salariul mediu s-a depreciat, ritmul deprecierii a
fost mai lent, pe cand, in perioadele consecutive
unei cresteri economice, ritmul de crestere al
acestuia a fost mai ridicat decat al salariului minim.
Rezultatul a fost ca  depreciereca maxima a
salariului mediu, Inregistrata tot in anul 1999, a fost
de “numai® 42 %, fatd de cota minima inregistrata,
in acelasi an, de salariul minim, care s-a depreciat
cu aproape 72 %, in termeni reali, fatd de valoarea
aferenta acestuia in anul 1989.

Mentinerea salariului minim la o cotd
relativ redusd, in raport cu salariul mediu, a avut la
bazd o politica economica de stimulare a crearii si
mentinerii locurilor de munca. Acest decalaj intre
ritmul de crestere al salariului mediu si cel al
salariului minim s-a mentinut si chiar s-a accentuat
in anumite perioade.

Incepdand cu anul 2000, salariul minim a
crescut intr-un ritm mai sustinut decdt cel mediu,
recuperand o parte din decalaj, si ca urmare a
angajamentului  politic inclus in Programul
Economic de Preaderare la  Comunitatea
Europeand. Anii 2002 si 2003 au reprezentat
momente importante in reducerea acestui decalaj.
in anul 2002, cresterea in valoare reald a salariului
minim, a fost de 49,8 % fata de 2001, in timp ce
cresterea salariului mediu a fost de doar 2,1 %.
Tendinta respectiva a continuat sa se manifeste si in
2003, cand salariul minim a ajuns sa fie cu 89,1 %,
mai mare In termeni reali, fatd de 2001, iar cel
mediu, cu doar 13,1 %> mai mare.

% Sursa datelor : prelucrari dupa date INS — Anuarul statistic,
2004 si MMSSF — www.mmssf.ro

O consecintd a cresterii salariului minim, in
ultimii patru ani, este faptul ca acesta are in prezent
o valoare reald mai mult decat dubla fata de cea
aferentd anului 2001.

Cu toate acestea §i in prezent, valoarea
salariului minim este relativ scdzutd, in raport cu
cea inregistratd in majoritatea tarilor in tranzitie,
§i In raport cu gradul de acoperire a trebuingelor
unui trai decent.

Asadar, politica salariald si in special
politica salariului minim a influentat in mod direct
o mare parte a salariatilor, cu atit mai mult cu cat:

- pe de o parte, numarul salariatilor
remunerati cu salariul minim pe economie a
cunoscut o crestere importantd, de la 1,97% din
numarul total de salariati in anul 1994, la 12,3 %
dintre salariati in anul 2004 (INS, 2004).

- pe de altd parte, chiar dacad ponderea
sectorului privat in economie a crescut continuu in
ultimii 15 ani, o parte importantd a salariatilor
lucreaza inca, in sectorul “de stat”, aflandu-se
asadar, sub impactul direct al politicilor salariale.

Gospodariile de salariati reprezinta la ora
actuald o categorie foarte eterogend, atdt d.p.d.v.
al nivelului veniturilor, cdt si al stilurilor de viata.
Chiar daca scaderea puterii de cumparare a
salariilor a afectat majoritatea gospodariilor de
salariati, existd categorii de salariati pentru care
aceasta a cunoscut, in ultimii ani, o crestere
substantiala. Diferentierea salariald a capatat
forma unei adevarate polarizari salariale, ceea ce
determina §i o polarizare a  consumului
gospodariilor de salariati.

Pana la un punct, diferentierea salariilor §i
a beneficiilor corelate cu locul de munca poate fi
considerata normald, in contextul trecerii la
economia de piatd si In domeniul muncii. Tindnd
cont insd de faptul ca, in toata aceasta perioada,
sectorul economiei de stat a continuat sa detina o
pondere importantd in economie, avand la
indeméana parghii puternice de influentare a pietei
muncii, putem aprecia ca mare parte dintre
diferentierile salariale s-au realizat dupd alte
mecanisme decdt cele ale pietei libere. Existd
diferentieri  importante  §i  intre finantarea
sectoarelor bugetare, unde salariile nu urmeaza
intotdeauna o logicd strict economicd, de tipul
corelatiei acestora cu eficienta economica a
activitatii prestate.

In  societatea romdneascd in tranzitie,
cresterea inegalitatilor salariale a fost coroboratd
§i cu o polarizare a diverselor beneficii salariale
monetare §i nemonetare. In general, cei care
beneficiaza de unele facilitati acordate de angajator
- precum o masina de serviciu, un telefon mobil,
tichete de masa s.a. - sunt, cu unele exceptii,
salariati remunerati cu salarii peste media pe
economie.
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Astfel, prapastia dintre categoriile extreme de
salariati se addnceste continuu, prin cumularea
unor beneficii monetare si nemonetare, pe de o
parte, si mentinerea unor salarii sub media pe
economie, nhecompensate prin beneficii nemonetare,
pe de alta parte.

Un rol important in adancirea polarizarii
social-economice il are, pe ldngda politica
mentinerii salariului minim la un nivel scdzut fatd
de cel mediu, si masurile de politica fiscald ce au
dus la o anumitda scadere a caracterului
redistributiv al fiscalitatii. Un exemplu important in
acest sens 1l constituie introducerea cotei unice de
impozitare. Pe de altd parte, beneficiile asociate
salariilor, precum cele amintite mai sus, sunt fie
neimpozabile prin lege, precum sunt tichetele de
masd (sau banii de masd pentru unii salariati
precum cei din cadrul Ministerului Apérdrii sau al
Administratiei si Internelor), fie neimpozitate de
facto cum sunt beneficiile acordate unor angajati
privind folosirea gratuita a telefonului mobil sau a
maginii de serviciu in timpul liber (avand in unele
cazuri inclusiv benzina asiguratd sau platind
benzina fard TVA).

Atat in cazul salariatilor din domeniul privat
“beneficiari“ ai unor deprivari cumulate, cat si in cazul
celor care se bucurd de avantajele cumulative ale
functiilor lor, statul poate interveni prin politici sale
economice si fiscale. Faptul ca unele avantaje, desi
teoretic ar putea fi impozitate, dar practic nu sunt,
genereaza un plus de inechitate In distributia §i asa
inechitabili a resurselor sociale. In plus, existi
anumite categorii de angajati, in firme “de stat” sau
asimilabile acestora, d.p.d.v. al resurselor publice pe
care le gestioneazd, care se bucurd de avantaje
asemanatoare, la fel de neimpozabile. Cazul cel mai
des intalnit este cel al acordarii tichetelor de masa sau
a aga-numitilor “ bani de masa “.

Daca, in ceea ce priveste firmele private,
faptul ca acestea acorda sau nu astfel de beneficii
angajatilor lor, constituie exercitarea unei libertati
de optiune legitime, in ceea ce priveste firmele de
stat sau asimilabile acestora, optiunea pentru astfel
de beneficii este discutabila. Acest tip de beneficii
neimpozabile, a caror contravaloare este consistenta
fatd de nivelul general al salariilor din Romania,
depasind, de obicei, contravaloarea a jumatate
dintr-un salariu minim, se acordd in general unor
angajati din domenii in care salariile medii pe
ramura sunt superioare mediei pe economie (in
domeniul institutiilor Ministerului de Justitie, al
Ministerului de Interne, al Ministerului de Externe
s.a). In plus criteriile de diferentiere a salariilor si
beneficiilor asociate nu sunt in toate cazurile
corelate cu o ierarhie a nivelului statusului asociat
profesiei.

Aceasta situatie se Intdlneste pe scara larga,
in zonele de activitate gestionate In regim public, in
care importanta sociala mare si calificarea
profesionald ridicata, sunt asociate cu salarii sub
media pe economie - cazurile cele mai ilustrative
fiind cele din Invatimant si cele din sanatatea
publica.

Salariile  neconforme  cu  statusurile
genereazd o tensiune corelativa alegerii fortate a
unui  model de  conmsum  perceput  ca
necorespunzdtor. Mai concret, capitole ale
consumului necesar a fi relativ bine reprezentate in
acord cu un status ridicat, precum cele ce vizeaza
elemente ale tinutei vestimentare, dar si cele de
participare sociala la activititi asociate acestor
statusuri, vor fi inevitabil neglijate, in favoarea
satisfacerii celor ce vizeaza trebuintele - obligatii,
ceea ce, pe termen lung, va duce la erodarea
prestigiului social al unor profesii foarte respectate
in lumea civilizata.

La polul opus se situeaza salariile
magistratilor care sunt mult superioare mediei pe
economie, din ratiuni ce vizeazd tocmai (!)
diminuarea  tentatiei  magistratilor  respectivi
(chemati sa lupte cu coruptia!) de a ceda fata de
oportunitdtile de a deveni corupti.

Serviciile de asistenta sociala

in anii 2002-2004, in domeniul existentei
sociale a continuat procesul de reforma indeosebi,
prin adoptarea unor noi acte juridice menite sa
reglementeze Infiintarea unor institutii,
desfasurarea activitatilor de resort i circuitul
resurselor economice si sociale in cadrul
sistemului. In fapt, despre existenta unui sistem de
asistentd sociald in Roméania, putem vorbi abia din
anul 2002, cand a fost adoptatd Legea nr.705
privind sistemul de asistentd sociald. Cu toate
acestea, pdnd in prezent, nu existd o relatie cu
adevarat functionala (sistemica) intre diversele
institutii publice de asistenta sociald si nici intre
acestea i alti furnizori de asistenta sociald.

Oferta sistemului public se limiteaza frecvent
la acordarea unui sprijin de tip pasiv, pe baza
testarii mijloacelor de existenta ale solicitantilor
sau, in extremis, la ingrijirea institutionalizatd a
solicitantilor eligibili.

In  pofida  numeroaselor  interventii
reformatoare — mai mult sau mai putin consistente
in sustinerea lor economicd - sistemul actual de
finantare al asistentei sociale din tara noastrd
ramdne Inca profund  deficitar, atat in
conceptualizarea sa, cat si in ceea ce priveste
sustinerea lui economica efectiva, in conditiile in
care, pe tot parcursul tranzitiei, categoriile de
populatie vulnerabile social-economic au fost si
sunt incd extrem de consistente numeric.
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