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ABSTRACT

METALURGIA INTERNATIONAL vol. XIV (2009) special issue no.2

INNOVATIVE SENSING TECHNOLOGIES APPLIED TO POST-
CONSUMER POLYOLEFINS RECOVERY

G. BONIFAZI, L. DAMIANI, S. SERRANTI, E. J. BAKKER, P.
C.REM

Keywords: polyolefins, plastic recycling, hyperspectral imaging ,
quality control

Abstract: Polyolefins can be considered as one of the most
important polymers for consumer goods being polyethylene (PE)
and polypropylene (PP) the most commonly utilized. Even if post-
consumer wastes could be considered as a good resource of
polyolefins, their recovery and recycling is very low. The reason
can be mainly attributed to the complexity of these wastes
according to different polymers (rubber, foam, etc.) and polluting
(not polymers) materials (wood, aluminium, copper, stones, glass,
etc.) commonly present in plastic waste streams. In this paper two
innovative  sensing technologies, and related detection
architectures, in order to develop new sorting strategies for pure
PP and PE recovery from mixed waste, are presented and
discussed. The first one based is on an hyperspectral imaging
(HSI) approach and the second one is based on differential melting
point (DMP) approach. HSI was investigated to evaluate the
possibilities of this technology to determine the quality of waste
plastic feed (in terms of presence and characteristics of polyolefin
and contaminants). The DMP technology was developed to utilize
the different PE and PP particles melting characteristics to perform
their quality control as resulting from magnetic density separation
(MDS). Results showed as both the approaches can be profitably
utilized to develop reliable detection and/or processing
architectures and related quality control strategies to implement
inside the different sections of a plastic waste recycling plant.

METALLURGICAL ERRORS IN THE BIBLICAL TEXT ?

S. MOISA, R. WENKERT

Keywords: biblical passage, incorrect translation, copper, bronze,
brass, steel.

Abstract: There are certain passages and verses in the translated
English Bible, which are used to demonstrate that the biblical text
sometimes contains errors. These errors are sometimes of
metallurgical nature: the existence of brass and steel in the biblical
antiquity. The article presents a number of representative biblical
references of these errors. The causes, which led to these errors
in the Bible, are analyzed and a solution for the ‘litigation” is
presented. Inconsequentially in the translation of the Old
Testament from Hebrew into other languages, as well as various
translations in English, may cause confusions for a reader less
initiated into the history of metals science. The main conclusions
show that the errors in the English biblical text are consequence
on the translations from the original Hebrew of some metallurgical
terms.

MICROSTRUCTURE AND MECHANICAL BEHAVIOUR OF AL-
BASED ALLOY OBTAINED BY LIQUID FORGING TECHNIQUE
I. PETER, M. ROSSO, C. BIVOL

Keywords: Al-based alloy, liquid forging, microstructure,
mechanical properties, T6 treatment.

Abstract: Al-based alloy, produced by a patented, namely Liquid
forging, process is studied for automotive application. The
patented procedure leads to produce high resistance and high
toughness components with the possibility to realise T6 heat
treatment. The influence of some process parameter (filling rate
and time) on the alloy properties is investigated. The benefits of T6
heat treatment on the performance of Al-based components is
considered. =~ The alloy morphological and  mechanical
characterization has been realised in different conditions and a
comparison of these data has been carried out.

AN EXPERIMENTAL STUDY ON THE COBALT IONS
SORPTION PROPERTIES BY A BIFUNCTIONAL CHELATING
RESIN

R. WENKERT, S. MOISA

Keywords: chelating sorbent, hydroxamic acid, amidoxime, cobalt
ions, ion exchanger

Abstract: An experimental study was performed on a bifunctional
chelating sorbent, that is characterized by two functional groups:
one of hydroxamic acid and one of amidoxime The study includes
the presentation of the method used as well as the results of the

procedures conducted in order to retain the metallic ions Co? in
comparison with the bifunctional acrylic resin. The procedures
were conducted using the OM (optical microscopy), SEM and
XPS. The chemical analysis was conducted using the EDS
procedure. The XPS and EDS investigations clearly showed the
existence of cobalt in the ions changer Co?". This aspect definitely
demonstrates the special properties of the bifunctional acrylic
resin. As a result of the analysis it is obvious that the bifunctional
acrylic resin has improved properties in comparison with similar
monofunctional sorbents.

IMPROVING THE FATIGUE RESISTANCE OF MAGNESIUM
ALLOYS FOR FORGED PARTS IN AUTOMOTIVE INDUSTRY

P. MOLDOVAN, G. POPESCU, D. BOJIN, D.
CONSTANTINESCU, M. PANA

Keywords: magnesium alloys, forged parts, fatigue resistance
Abstract: An essential problem in automotive industry is to reduce
the motor vehicles weight in order to reduce fuel consumption and
gases emissions. More and more is estimated that a reduction of
weight can be realized by using magnesium and its alloys. By
replacing a steel structure with one realized from magnesium alloy
it can be obtained a significant weight reduction, nearly 40%. For
magnesium and its alloys can be applied three plastic deformation
processes: rolling, forging and extrusion. From these processes
forging secure to magnesium alloy parts a higher resistance and
more close-grained structure. Thus, the paper will present the
microstructures of AZ80 and ZK60 magnesium alloys chose for
forging parts in MagForge European project. Will also be
presented the ways used to improve mechanical characteristics
and fatigue resistance.

SOLIDIFICATION PATTERN OF HYPOEUTECTIC GREY CAST
IRONS IN WEDGE TEST SAMPLES

S. STAN, M. CHISAMERA, |. RIPOSAN

Keywords: Grey iron, Inoculation, Solidification pattern, Wedge
samples

Abstract. Wedges of the type W, specified in the ASTM A 367-
wedge test, are usually used to evaluate the chilling tendency of
hypoeutectic grey cast irons. The parameters relative clear chill,
relative mottled chill and relative total chill were introduced to
compare chill sensitiveness of irons at different cooling modulus
samples (0.1-0.4 cm) and as inoculation influence, at proper Mn, S
and Al content in final cast irons. Both cooling rate and inoculation
are important and expected influencing factors, but a number of
particular trends in the chill sensitiveness could also be identified.
The difference between un-inoculated and inoculated irons
increases from clear chill, through mottled area up to the total chill
evaluation, especially for the higher cooling rate solidification
conditions. It appears to be a difference as chill properties
evaluation, for inoculated irons, as macro-and micro-analyses. Low
chilling resulted at proper Mn, S and Al content [(%Mn) x (%S) =
0.04 and 0.005%Al] inclusively at low inoculant addition rate.

RECLAMATION SYSTEM FOR RECYCLING OF CHEMICAL
BONDED SAND WASTE INTO FOUNDRY INDUSTRIE

I. MARGINEAN, C. DUMITRU, A. CRISAN, V. DAN, G. TOADER

Keywords: sand waste, recycling, reclamation

Abstract: The paper present the authors research to develop a
new concept of reclamation system that has as an important
component a filtration and neutralisation module. The authors
justify the importance of thermal processing of sand waste by
technological and ecological point of view.

NANOSTRUCTURED ALUMINUM ALLOYS WITH HIGH
PHYSICAL AND MECHANICAL PROPERTIES

G. POPESCU, L. VLADUTIU, V. SOARE, I. SURCEL, D.
MITRICA, |. CARCEA

Keywords: nanostructured alloys, intermetallic compounds,
aluminum

Abstract: The paper presents the possibility to obtain
nanostructured aluminum alloys with high physical and mechanical
properties through processing and using of nanostructured master
alloys like Al-Mn, Al-Sr and Al-Ti-B. These master alloys will be
process in liquid and solid state and then will be used in
processing stages of aluminum alloys. These new classes of
aluminum master alloys will have superior characteristics toward



classical materials due to the very great number of crystallization
germs, stable intremetallic compounds with nanometrical sizes,
increasing of the germination velocity due to the rapid solidification
process, etc. The achieving of aluminum alloys with these
nanostructured master alloys will lead to superior properties and
will have major applications in high-tech industries.

RESEARCH ABOUT THE INFLUENCE OF AUSFORMING ON
STRUCTURE AND CHARACTERISTICS OF AUSTEMPERED
DUCTILE IRON

C. DUMITRU, N. COSTACHE, E. DRAGON

Keywords: Austempered ductile iron, ausforming

Abstract: The paper analysed the influence of ausforming on
structure and characteristics of austempered ductile irons. It put
into evidence that ausforming applied by pressing, in austempered
heat treatment process, to a temperature situated in austenitic
domain, right away after ending of austenitic holding time is an
austempered structure finishing factor. Ausforming by pressing in
time of heat treatment had a positive effect on austempered ductile
irons hardness only for ausforming grade between 20-30% (as
highs report). Ausforming non-uniformity, typical to pressing had
as consequence achieve of composed structures, harder to the
pressure surface and tenacious in the middle, a useful combination
in industrial practice.

NANOTECHNOLOGY - NANOROBOTICS — NANOMEDICINE

R. M. ION, D. MUNTEANU

Keywords: nanotechnology, nanorobotics, nanomedicine
Abstract: A new foundations technology, NANOTECHNOLOGY,
is sweeping into the reach of System Architects. It will have as
profound and effect on the development of space, defense and
commercial systems as the transistor and the integrated-circuit
before it. Technology past, Nanotechnology now, and the role of
Engineering designing Nanotechnology into products will be
addressed. Nanotechnology is the control of atoms a molecule
with precision. Nanotechnology is the engineering of molecularly
precise structures — typically 0.1 microns or smaller — and,
ultimately, molecular machines or components. Nanorobotics is
the technology of creating machines or robots of the size of few
hundred nanometers and below consisting of components of
nanoscale or molecular size. More specifically, nanorobotics refers
to the still largely hypothetical nanotechnology engineering
discipline of designing and building nanorobots (or nanobots,
nanoids, nanites, nanonites).One of the most exciting discoveries
within nanotechnology is the possibility of miniscule nanorobots
that could perform wide range of medical operations in the body,
from administering drugs to destroying harmful cells. This
application of nanotechnology to medicine is nanomedicine. This
chapter focuses on the state of the art in the field of nanorobotics
by describing various molecular level systems; its applications to
medicine using collective robotics and associated desing and
control issues

CHARACTERISATION OF TITANIUM NITRIDE COATING
DEPOSED ON WIDIA USING CHEMICAL VAPOUR
DEPOSITION (CVD) TECHNIQUE

S. CONSTANTINESCU, L. ORAC

Keywords: thickness , CVD, widia , layers, interface,
microhardness

Abstract: The experiments conducted to obtain thin layer of
nitrure by the vapor chemical deposition method have followed an
original path to make TiN directly in the working room thus
avoiding the import of these hazardous substances. The TiCly is
obtained in the heat treatment chamber by adding chloride acid
vapors passed over the incandescent pure Titanium . The
thickness of the deposit layer increases with the time of exposure
to the working temperature. Characterisation of coating deposed
by CVD method was done using scanning electron microscope
(SEM) , X-ray diffractometer (XRD) and microhardness
measurements . The thickness of the TiN layer was determined by
the microscope and the Kalotest device. The operation of the latter
is based on a housing which cuts the deposited TiN layer. The
values of the thin TiN layers as measured by the Kalotest device
are in good agreement with the values measured by microscopic
analysis  but slightly lower. Samples for metallography were
prepared by polishing , this prevented damage to the dissimilar
interface ( strate — substrate ) during polishing .SEM was used to
investigate the coating morphology and interface structure .X-ray
mapping were also performed to characterise the elements in a
semi-quantitative analysis . Dron X-ray diffractometer with Mo K,
radiation operating was used for phase(s) identification .

THE HEATING PROCESS OF THE MATERIALS IN THE SOLAR
FURNACES
P. VIZUREANU

Keywords: solar furnaces, heating, thermodynamics, refractory
materials

Abstract: Burning is a heat treatment applied to ceramic products
in order to realize physical-chemical transformations in the ceramic
mass to consolidate the products in the shaped form, therewith
conferring them physical-chemical properties corresponding to the
purpose they were made for: heating of the metallic/nonmetallic
materials in the solar furnaces.

THERMODYNAMIC MODEL AS DOUBLE FUNCTION OF
TEMPERATURE AND MOLAR FRACTION FOR ALUMINUM-TIN
ALLOYS

C. A. POPESCU, D. TALOI, G. POPESCU

Keywords: Thermodynamic model, Al-Sn alloys

Abstract: In this paper, a new thermodynamic model developed
as double function of temperature and molar fraction for
characterization of thermodynamic behavior of aluminum-tin alloys
is presented. The model offers the advantage of computing
thermodynamic functions of the aluminum-tin alloys in every
composition and temperature desired.

The proposed model is a polynomial model having sixteen
interactions parameters which were determined using the least
squares method based on three sets of data: own experimental
results, equilibrium diagram and literature data. The experimental
data were obtained in our laboratory using electrochemical
measurements of activity.

Using the model developed the molar thermodynamic functions
and partial molar functions were computed. The comparison of the
results computed using the model and the experimental and
literature data have shown a very good correlation.

THE EXPERIMENTAL DEMONSTRATION MODEL OF RAPID
INFRARED HEATING OF DIES FOR HOT PROCESSING

C. NEAGOE, P. RATCU, O. GOGA, O. BOLOGA, Gh. CHELU, B.
CHIRICUTA

Keywords: infrared heating, hot die, pressing

Abstract: This paper presents experimental demonstration model
of rapid infrared heating of dies for hot processing. The
experimental model resulted from the project will be used in the
technological process of production in certain forging workshop, to
heat-up the plastic deformation tools, before the forming operation.
The dies assembly is heated directly on the forming machine (die-
bearing hammer, hydraulic press or maxi-press), by inserting the
radiating panel between the two dies (the upper and the lower).
Several major results of the infrared heating of dies are: a good
degree of uniformity in the volume heating of the dies, the increase
in the active life duration for the dies, the reduction of the heat
build-up time, the reduction in the power consumption, a pollution-
free process.

EQUIPMENT FOR METALLURGICAL PROCESSING AND THE
ENVIRONMENT

D. CONSTANTINESCU, E. SARBU, I. SMICAL

Keywords: system, equipment, ecosystem, metallurgical plant,
environment

Abstract. The work analyzes energetic and information
interactions between “metallurgical systems” and the environment.
The impact on the ecological systems is a complex issue. The
complexity is due to the fact that the pollution is not only a local
problem, but it has also influences, through the most dynamic
vectors on the environment, on large and complex zones (defined
as metallurgical ecosystems). There are taken into account the
specific equipment of the metallurgical systems as well as the
ecozone surrounding the technological line, their complexity and
the possible interference. The final scope is to establish the
influence of the energy, materials and information on the
ecosystems and to offer a model that could make easier the
decisions relating to the improvement of the utilized technologies.
The authors refer to the system’s theory, in order to analyze from
energetic and ecologic point of view the technological lines.

GRAIN REFINEMENT AND MECHANICAL PROPERTIES
IMPROVEMENT FOR ALLOYS PROCESSED BY ECAE

N. SERBAN, R. SABAN, N. GHI
IACOBESCU
Keywords: Equal-Channel Angular Extrusion, ultrafine-grained
structure, processing techniques, mechanical properties

Abstract: EQUAL-CHANNEL angular extrusion (ECAE) is now an
accepted processing technique for the development of an ultrafine-
grained structure in bulk materials. The grain sizes produced by
ECAE processing are typically in the sub-micrometer range and
this leads to high strength at ambient temperatures. In addition,
and provided by the ultrafine grains which are reasonably stable at
elevated temperatures, there is a potential for developing
superplastic characteristics in tensile testing, with the superplastic
flow occurring both at rapid strain rates and at relatively lower

BAN,



temperatures by comparison with conventional superplasticity.
Processing by ECAE entails pressing a sample, generally in the
form of a bar or rod, through a die constrained within a channel
which is bent through an abrupt angle usually equal to, or very
close to, 90 deg. Since the cross-sectional dimensions of the
workpiece remain unchanged when it is pressed through the die,
repetitive pressings may be conducted to introduce very high
strains. It has been shown that, for a die having an angle of 90 deg
between the two parts of the channel, a strain of ~1 is introduced
on each separate pass through the die.

EFFECTS OF TECHNIQUE PARAMETERS IN PROCESSING
AL/SICp AND AL/GRp COMPOSITES BY VORTEX TECHNIQUE
A. DIMON, D. M. PETROVAN

Keywords: composites processing parameters, matrix metallic
Abstract: Composites materials present a special interest for
aerospace and automotive industries. The present study wants to
establish one of processing technique for composite materials by
Vortex technique with liquid metallic matrix reinforced with ceramic
particles. The study presents some processing effects in Vortex
technique, such as: matrix alloy composition, reinforced material
characteristics, shape and size impeller, stirring rate and
temperature melt on the particle incorporation and distribution in
aluminum alloys reinforced with ceramic particle. Aluminum matrix
composites with ceramic dispersed particles are considered as an
important class of advanced materials .for antifriction bearings

GRAPHITE CHARACTERISTICS IN PRECONDITIONED AND
INOCULATED DUCTILE IRONS FOR THIN WALL CASTINGS

S. 0. SEIDU, I. RIPOSAN

Keywords: Ductile iron, Preconditioning,
Graphite

Abstract: Six selected alloys were considered as inoculants in
hypereutectic ductile irons to evaluate the effect of a
preconditioner on their efficiency using 3 mm plate sample as
reference. Image analysis was used to quantitatively characterize
the graphite. Graphite characteristics, such as nodule count,
average area of graphite particle, graphite diameter, sphericity,
compactness and nodularity by different shape factors were
investigated. The relative performance of the alloys was calculated
and compared with the use of preconditioner and non-
preconditioner. Addition of Al ,Ca,Zr-FeSi preconditioner before
Mg-treatment shows a visible beneficial influence on  high
performance alloys such as complex inoculants (Ca,RE,S,O-FeSi
and Sr,Zr-FeSi) or simple alloy (Ca-FeSi), as they gave high
nodule count and better nodule size distribution in thin wall ductile
iron casting.

Inoculants, Nodular

RESEARCHES CONCERNING THE INFLUENCE OF THE
RELATIVE SPEED AT TUBES DRAWING IN SONODRAW
SYSTEM

M. SUSAN, I. IONITA, R. CARABET, D. ACHITEI

Keywords: drawing, ultrasonic vibration, tubes, relative speed,
mechanical characteristics

Abstract: The paper emphasizes the importance of the relative

speed (Vi / Vy ) at tubes drawing in sonodraw system or

UVD/ultrasonic vibration drawing system. The economic efficiency
of the new technology expressed by relative reduction of the
drawing force (AF) is as bigger as force’s relative reduction has

smaller values (Vy / Vy <<1,0). On the other hand, v, defines

proper technological productivity, and Vv presents enough

information about the equipment for production and transfer of the
ultrasonic energy.

NUMERICAL APPROACH AND PRELIMINARY
EXPERI MENTAL RESULTS OF
BEHAVIOURS AT MEDIUM TEMPERATURES

. SZAVA, A KAKUCS, K.
GALFI

Keywords: Finite Element Modelling, intumescent paints, testing
device, real heat transfer coefficient

Abstract: The authors conceived a new Finite Element Modelling
approach of the intumescent paints’ behaviour analysis at
relatively high temperatures (up to 600 °C). This new numerical
approach takes into consideration the infumescent paint layer’s
transformation during the fire. It means that during the fire, the
intumescent paint will have four distinct states; starting form the
initial one, up to the finally, carbonized one. For validation of this
new approach, than authors conceived and realised an original
stand, which allows testing the intumescent paints in laboratory
conditions. Between others, using this stand, became possible to
establish the real heat transfer coefficient, necessary in FEM
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analysis. Some of these experimental investigations are also
described in the paper.

INTUMESCENT PAINT FIRE PROTECTED STEEL
STRUCTURES ELEMENTS’ I NTERNAL
EXPERIMENTAL APPROACH, USING DILATOMETER

B. VARGA, P. DANI, A. KAKUCS, . SZAVA,
GALFI

Keywords: Dilatometer, phase-changing, technical thermal

dilatation coefficient

Abstract: The authors started to investigate the initial stress
state’s influence on the fire protected steel structures using
Dilatometer. This contribution is strongly connected to the other
forwarded paper of the authors (Numerical Approach and
Preliminary ~ Experimental Results of Intumescent Paints’
Behaviours at Medium Temperatures Destined for Steel
Structures’ Fire Protection, Andras Kakucs and all), where is
presented a FEM approach of the steel structures elements,
protected with intumescent paint against fires. It is well known fact,
that practically all of steel elements used in civil engineering are
laminated profiles and due to this manufacturing procedure, they
present internal stresses. These internal stresses are
surmounted/superposed over the mounting stress-state (during the
assembly process) and of course, over the normal loading
stresses, too. By Dilatometer investigations became possible to
evaluate these internal stresses in dependence on the heating
gradient obtained during a real fire. These investigations put in
evidence not only the analyzed steel specimen’s elongation curve,
but also its linear dilatation coefficient’s modifications during the
heating process (more exactly the Alpha-technique’s curve). Some
interesting and useful preliminary results are presented in the
contribution and these will be very helpful in choosing of the
adequate steel quality for some nominated destinations.

THE OPTIMAL DESIGN OF FEDERS USING THE REAL
SOLIDIFICATION MODULE

A. CRISAN, I. CIOBANU, S. |. MUNTEANU

Keywords: casting, solidification, simulation, feeder

Abstract: There are presented some errors in the analysis of
casting solidification, based on the solidification module. It is
highlighted that the correct application of the method of the real
solidification module lead to results similar to those obtained by
computer simulation of casting solidification. It is shown that the
correct application of the real solidification module method allow
an optimal design of the feeders.

APPLICATIONS OF HOT ISOSTATIC PROCESSING FOR HIGH
PERFORMANCE ALUMINUM CASTINGS

V. GEAMAN, M. AXENTE

Keywords: HIP processing, diffusion bonding, Densal

Abstract: Hot isostatic processing (HIP), involves the
simultaneous application of pressure and elevated temperature to
materials. Under these conditions of heat and pressure, internal
pores or defects within a solid body or a powder compact collapse
and weld up. HIP is today used for a lot of applications, like
upgrading castings (removing shrinkage pores in interdendritic
space), densifying pre-sintered components, consolidation of
powders and interfacial bonding.

The main densification —mechanisms during hot isostatic
pressing are: plastic yielding, power law creep, densification by
diffusion and Nabarro-Herring and Coble creep.

The paper presents some theoretical data for calculating
densification mechanisms during plastic yielding and diffusion for
Densal applications and also, some experimental data about
CastCon process applied to ATSi5Cu1 alloy.

THE INFLUENCE OF INSULATING CORES ON SHRINKHEAD
SOLIDIFICATION
1B MUNSEANLS A.

CRI AN, M. ROMAN

Kajﬁﬁds: casfing, soMdffi€a oA feed&, hot point, cast iron
Abstract: Research results are presented concerning the
influence on cast part solidification of insulating shrinkheads by
means of cores including heat insulating materials. The utilized
method was computer aided simulation of alloy solidification. Five
variants of casting were studied, including analysis of solidification
time and hot point position in the part — shrinkhead system.

GRAIN REFINEMENT OF SOME ALUMINUM ALLOY BY
EQUAL CHANNEL ANGULAR EXTRUSION

E. SZILAGYI, A. L. RUS

Keywords: AA 1050 aluminum alloy, equal channel angular
extrusion, grain refinement

Abstract: The paper presents the experimental results on an
aluminum alloy processed by equal channel angular extrusion in
order to refine the grains. Microstructure was analyzed by optical
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microscopy. The average grain size has been refined from 100 um
before ECAE to 5 um after four passes. The grains are
subsequently evolved with further pressings into a reasonably
equiaxed and homogeneous microstructure. Microhardness of fine
grained aluminum alloy has been investigated and it shown that
increased substantially by the first pass.

STUDY ABOUT SOME CLEAN TECHNOLOGIES APPLIED IN
METALLURGICAL INDUSTRY

I. MILOSAN

Keywords: metallurgical industry, clean technologies, industrial
ecology

Abstract: The paper present some aspects about the clean
technology’s influention applied in the industrial ecology. There are
presented two industrial cases regarding the aplication of this
technologies in metallurgical industry.

SOFTWARE FOR STATICAL ANALYSIS AT FINITE ELEMENT
COMPARATIVE TRACTION OF STRESSES APPLIED ON A
SUPPORT-TYPE STRUCTURE

I . GHI MBASEANU

Keywords: the finite element, statical analysis, stress fields, solid
model

Abstract: The aim of the paper is to develop interactive software
for monitoring the mechanical testing of the multifunctional
materials. Thus, the conceptual, theoretical and methodological
framework in IT for generating new instruments, technologies for
specific applications in the area of mechanical testing.

Fe AND Co ALLOYED NiAl POWDERS FOR SENSORS
APPLICATION

M. LUCACI, J. PINTEA, V. TSAKIRIS, R. L. ORBAN

Keywords: Alloyed NiAl powders, ferromagnetic materials, X-ray
analysis, Magnetic properties

Abstract: The paper presents our research results regarding the
obtaining of alloyed NiAl powders. Starting from elemental
powders, four compositions of the alloyed NiAl powders have been
synthesized via self propagation high temperature synthesis
followed by mechanical milling (SHS + MM). The alloying elements
Fe and Co powders have been selected as alloying elements for
substitute Ni powder. The amount of the substitute elements were
5 and 10 wt% for each alloying element. The obtained materials
were characterized from the phase formation, microstructural
aspects and magnetic properties point of view. The X-ray analysis
showed that the synthesized materials contain only a single
alloyed NiAl phase and the alloying elements are totally included in
the NiAl crystalline lattice. The magnetic behavior of materials
includes these materials in the soft magnetic material group. Both
saturation magnetization and saturation induction of NiAl with 10
wt% Fe show the best values. Their magnetic properties
recommend these materials for sensor applications.

A SHORT LOOKAROUND IN THE FIELD OF ISOSTATIC
PROCESSING

M. AXENTE, V. GEAMAN

Keywords: isostatic processing, HIP cladding, MMC, diffusion
bonding

Abstract: Hot Isostatic Pressing (HIP) is an innovative thermal
treatment carried out in a pressure vessel under high isostatic
pressure and temperature, in order to eliminate porosity and
internal micro-shrinkage, to densify metal and ceramic powders
and consolidate powder-metallurgy parts. It can bond materials,
which are difficult to bond only at a high temperature, using a
multiplier effect of high temperature and isostatic pressure. Pore
free sintered parts such as hard metal tools, high speed steel
billets, P/M superalloys and soft ferrites for magnetic recording
heads are some of the products produced via the HIP process.

The paper presents the newvest research in the isostatic
processing field.

THE TRIBOLOGICAL BEHAVIOUR OF HIGH ALLOYED
STEELS COATINGS OBTAINED THROUGH ARC SPRAYING

M. COJOCARU, L. DRUGA, M. CHIS, D. DRAGOMIR

Keywords: tribology,arc spray coating

Abstract: The tribological behaviour of high alloyed steels
coatings obtained through arc spraying is strictly dependent on its
density or grade of porosity and the conditions of interaction of
contact elements in the friction coupling. The paper shows the
results of mathematical modelling of the effects variation of arc
spraying technological parameters on tribological behaviour in dry
or lubricated friction coupling. High alloyed steels coatings as are
chrome alloy and heat resistant steel coatings obtained through
arc spraying on carbon heat treatable steel were used.

THE FRICTION COEFFICIENT TEST BETWEEN SHELL-TYPE
PATTERN AND LOAM

M. A. POP, A. CONSTANTINESCU, S. BOBANCU

Keywords: shell-type patterns manufacturing

Abstract: Composite materials are more and more spreading in
many fields. Composite materials are mixtures of two or more
components, the properties of which are reciprocally suitable,
ensuring materials with higher properties, compared to the initial
properties.

The shell-type reinforced patterns, with synthetic resin, having
suitable thickness according to the casting part dimensions must
be tested in terms of tribologic to establish the force necessary in
stripping which is related to the friction coefficients between the
composite material and loam.

THE TECHNOLOGY FOR ALUMINIUM RECOVERY FROM
VARIOUS Al SLAG, FOR ENVIRONMENT DEPOLUTION

R. TEODORESCU, M. ROMAN, C. TOCIU, M. GHEORGHE, A.
CRISAN

Keywords: Al slag, dross, Al sulfate, leaching process, coagulants
Abstract: The paper presents the results of researches which
were carried out into the CEEX program for establish a new and
unpolluted technology for total recovery of Al from slag, dross and
ashes which are forming at the smelting in the furnaces of the
secondary Al wastes in the smaller and medium capacity foundry.
The experiments watched to establish:

- a clean technology for processing of slag with a content in Al over
35%

- the optimal work parameters

- the flow sheet of the technological process

- the inertization of technological residues resulted in process by
immobilization in siliceous matrix for ecological warehousing.

The leaching testes of siliceous materials show the capacity of
irreversible blocking of the metals in the structure of matrix /7/.

FSW - CHARACTERISTIC FLAWS IN ALUMINIUM ALLOYS
JOINTS

M. IORDACHESCU, D. IORDACHESCU, J. L. OCANA, P.
VILACA, E. SCUTELNICU

Keywords: Friction Stir Welding - FSW, aluminium alloys, flaws
Abstract: Friction Stir Welding - FSW is a solid state welding
process that allows similar or dissimilar materials to be welded.
However, the process requires a careful selection of process
parameters to produce consistently reproducible defect free joints.
The paper presents contributions to a possible classification of
FSW induced flaws, underscoring their relation with the process
parameters. Although the flaws generated by FSW have already
been classified as flow, and geometry related, respectively, a
standard classification does not exist by now. The geometric
related flaws are associated with lack of penetration and occur due
to insufficient pin penetration depth and/or improper seam tracking.
The flow related flaws include flash formation, surface galling, lack
of fill, wormholes, and lack of consolidation.

EXPERIMENTS ON SINGLE LAP JOINTS WITH FLEXIBLE
ADHESIVES

M. BANEA, L. DA SILVA

Keywords: Polyurethane adhesive; RTV adhesive; Temperature
tests; Lap shear strength

Abstract: In this paper, the performances of two flexible adhesives
were studied through single lap adhesive joint tests. The influence
of temperature on the lap shear strength of the adhesives was
investigated. It is shown that the lap shear strength of the
adhesives is affected by variation of temperature. The effect of
bondline thickness and overlap length on the lap shear strength of
the adhesives was also studied. In contrast to joints with brittle
adhesives, the joint strength of joints with flexible adhesives
increases almost proportionally with increasing overlap length.

PERFORMANCE TESTING OF JOINTS BRAZED WITH
AMORPHOUS FILLER MATERIAL TYPE CuSn

I. VOICULESCU, R. IOVANAS, D. M. IOVANAS, C.G.
CEORAPIN, I. C. ROATA, H. BINCHICIU

Keywords: brazing amorphous alloy, traction test, shearing test,
wetting angle.

Abstract: This paper presents the testing of joints brazed with the
new amorphous filler material for brazing. The tests were made on
samples plate type and pipe type brazed with the new filler
material. The plates were spot brazed and the pipe were oven
brazed. Were performed traction tests, shearing test and wetting
angle test, all the test showing the good mechanical and
metallurgical proprieties of this filler material.

STUDIES REGARDING THE RELIABILITY OF THE MATRICES
USED FOR TRAIN WHEELS AFTER BEING RECONDITIONED
THROUGH WELD CLADDING

H. BINCHICIU, D. IOVANAS, A.E. DUMITRASCU, S.I. DOZESCU
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Keywords: welding, reconditioning, matrices, reliability.

Abstract: Nowadays, when the prime materials and energy
sources are becoming a problematic matter, the humanity seems
to be more and more aware of the importance of durable
development, and particularly of the reliability of the reconditioned
products. This new trend appreciates the reliability of the
reconditioned products as being the most important element in
guaranteeing the equipments quality that undergo corrective
measures.This paper presents the results of the experiments
performed on samples of matrix batches that were used for
producing train wheels through plastic deformation under high
temperature conditions, respectively: classic matrix made of alloy
steel type 55MoCrNi16; reconditioned matrix as well as new
matrix, produced through weld cladding with a special
manufactured electrode, type EiCr2,5W4,5V La. The goal of the
statistical evaluation of the experimented data was to determine a
distribution principle depending on the function period of the
matrices both new and reconditioned, where the reliability
indicators represent numerical properties of these values.

THE AUTOMATION OF HEAT EXCHANGER MAKING TUBE
PLATE-BOLT SUBASSEMBLY

M. BURCA, 1.
Keywords: tube plate, bolt, mechanized MAG welding, heat
exchanger, circular joint

Abstract: This paper presents a phase in the fabrication of the
sub-assembly for returning the flame in the heat exchangers,
namely MAG mechanized welding of bolts with a diameter
between 20-28 mm, in the S235 steel tube plates with a thickness
of 10, 16 and 20 mm. The proposed mechanization leads to an
increase in productivity and in the quality of the seam, a reduction
of fabrication costs, facilitation of the execution conditions, a
minimum investment required from the beneficiary.

SIMULATION OF DAMAGE IN ELASTIC-PLASTIC MATERIALS
USING THE FRACTURE MECHANICS CRITERIA

M. TIEREAN, L. BALTES

Keywords: fracture mechanics, crack growth, J-integral, COD,
FEA

Abstract: The paper presents the simulation of damage in elastic-
plastic materials based on the J-integral and crack growth, specific
criteria of fracture mechanics. After the presentation of the
theoretical aspects, there are solved two applications (traction and
bending) to illustrate the feasibility of the methods. For solving the
problems the finite element analysis is used.

RESEARCHES REGARDING THE WELDING OF 15NiMn6
STEEL USED FOR SPHERICAL TANKS

T. MACHEDON PISU , E. MACHEDON PISU, O. L. BIGIOI
Keywords: welding, 15NiMn6 steel, spherical tanks

Abstract:. This study presents a welding 15NiMn6 steel and
correctly selected so the WPS can be used to rehabilitation
procedure for spherical pressurized bins from chemical industry.

RESEARCHES REGARDING THE FRICTION WELDING OF
SOME BENCHMARKES FROM THE NUCLEAR INDUSTRY

E. MACHEDON PISU, T. MACHEDON PISU

Keywords: friction welding, injector body, nuclear industry
Abstract: The following lecture presents the friction welding
technology of some parts concerning from the nuclear industry,
witch requires the execution from many more components due to:
the complexity in execution, the quality of the materials, and the
cost of the materials. Friction welding technogies were elaborated
and tested on the following benchmarck : injector body were
performed on semi automated welding equipments with the
possibility to adjust precisely the parameters of the welding
technology.

MANUFACTURING UNDER INDUSTRIAL CONDTIONS OF NEW
AMORPHOUS FILLER MATERIALS FOR BRAZING

R. IOVANAS, D. IOVANAS, S. |. DOZESCU, A. BINCHICIU, M.
TRUSCULESCU, V. SERBAN

Keywords: brazing amorphous alloy, brazing paste, amorphous-
able precursor.

Abstract: This paper presents the manufacturing in industrial
conditions of new amorphous filler material for brazing, the
production of brazing pastes as well as test and experiment made
on this materials. The laboratory technology, for manufacturing
amorphous alloys for brazing, elaborated in the previous stage
was adapted and applied on the machines ovened by SUDOTIM
for their manufacture in industrial conditions, in two versions or
production brands, respectively.

RESEARCH WORKS REGARDING THE OBTAINING OF AN
ELECTRODE MICRO-ALLOYED WITH LANTHANIDES FOR
ELECTRIC ARC CLADDING

LUCACI U, s. GLITA,

D.M.IOV AN AG.G. CEORAPIN, D. I. FULGA, H. BINCHICIU
Keywords: welding, welding on, electrode, micro alloy,
lanthanides.

Abstract: Our experimental work consisted in designing,
elaborating and testing a new special lanthanide micro-alloyed
electrode to be used for charging through welding, by using an
electric arc for producing tools by applying the method of plastic
deformation. These are usually produced of steel alloyed with
chrome and nickel, which are first hardened and then brought back
to a level of hardness of approximately 35 HRC. During
exploitation, they are exposed to intense weathering thanks to the
abrasion through corrosion and thermal mechanical fatigue, that
cause damages on the active sides, such as circular and radial
cracks, deformations due to the creeping process and metal
volume loss. The experiments focused on reconditioning the matrix
used for producing train wheels. Therefore we present the
hardness measurement results together with the macro and micro
structural analysis and the decanting properties for the designed
electrode, type 2,5% Cr— 4,5% - Fe lanthanide micro-alloyed.

RESEARCHES REGARDING THE ELABORATION OF A
MARTENSITIC STAINLESS STEEL ELECTRODE FOR
RECRNIHTIONING THE ROTORS OF POWER WATER UNITS
V. N. CANDEA, R. IOVANAS, C. PLOSCARIU, H. BINCHICIU
Keywords: materials, welding

Abstract: In this paper is presented the manufacturing technology
for a martensitic stainless coated electrode used for welding
reconditioning of the rotors of power water units made from
TO9CuMoMnNiCr185-Ti and TO7CuMoMnNiCr165Ni steel.

EXPERIMENTAL ANALYSIS REGARDING THE PRODUCTION
OF ENVIRONMENTAL HEAT-RESISTANT ELECTRODES
ALLOYED WITH Cr, Mo

R. POPESCU, V. N. CANDEA, D. SENCHETRU, H. BINCHICIU
Keywords: materials, fusion welding

Abstract: The present paper presents experimental analysis
regarding the elaboration of coated electrodes for manual welding,
heat-resistant, alloyed with Cr and Mo having reduced releases of
gases, of self continuous production

RESEARCH ABOUT  WEARING RESISTANCE OF
NITROCARBURIZING LAYERS AND DEFORMATION OF
STRUCTURES AFTER WEARING

A.OL AH.MACHEDON PISU

Keywords: nitrocarburizing, layers, wear rezistance

Abstract: The paper presents aspects about wearing resistance of
plasma nitrocarburizing layers. The optimal thickness of the
combination layer with the best properties of wear hardness is of
10 - 20mnm. In the case of reduced lifting loads it is better to have a
combination layer obtained through air cooling due to the
emergence of certain e oxynitrocarbides, of some combinations of
oxyde and nitride with good antiseizure and antiwear properties.

STUDIES REGARDING LASER CUTTING ON STEEL ALLOYS
B. ANDREESCU, F. ANDREESCU

Keywords: Laser, cutting, steel alloys

Abstract: In the last years, under MIG/MAG procedures which are
attempting to gain a significant position in the industry it is
enumerated the LaserHibrid procedure, which is a combination
between the arc welding technology using gas shield and the laser
welding.

WELDING THE RUBBERIZED EQUIPMENT IN THE CHLORINE
INDUSTRY

O. L. BIGIOI, R. IOVANAS, T. MACHEDON PISU

Keywords: welding, titanium, chemical equipment

Abstract: In literature it is known about the high corrosion
resistance of titanium and its alloys to inorganic acids, to solutions
which contain chlorides, in hypochlorites, in humid chloride,
etceteras. Systematic research was effected regarding the
corrosion resistance of titanium and its alloys when obtaining
chloride, bimethyil - phosphite, liquid chloride, caustic soda and
vinyl resins. The chemical equipment used for obtaining these
products (goods), is usually shielded (protected) with rubber
coating, diabase (greenstone) plating or enamel lining, but under
very small variations in temperature this equipment is destroyed
which is very profitable when using titanium equipment. The
current study presents the plating technology by titanium welding.

RESEARCH WORKS REGARDING THE HARDNESS
INCREASE OF THE ACTIVE PARTS OF THE CONTACT
ELECTRODES USED FOR PRESSURE WELDING

C. G. CEORAPIN, D. M. IOVANAS, R. IOVANAS, S. I
DOZESCU, A. PASCU

Keywords: hardness, contact electrodes, charging electrodes,
tungsten carbide , composite material.
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Abstract: In order to achieve our goal, research works were
undertaken in order to design a covered electrode, based on
copper and WC-alloy, that should be used for charging the active
parts for the pressure spot welding. By using these special
charging electrodes, contact electrodes can be produced for
pressure spot welding, where the active part consists of a WC in
copper metallic matrix, that acts like a composite material, with
superior features compared to the basic material. The resistance
was determined by mono structural description based on the
analysis of the welding, support and transfer layers and by
determining the micro hardness of the three areas specific for the
charging welding.

STUDIES ABOUT THE ELECTRIC LOADING OF THE
POWDERS USED IN THE RECONDTIONING PROCESS
THROUGH SPRAYING

I. C. ROATA, R. IOVANAS, F. ANDREESCU, B. ANDREESCU,
S. 1. DOZESCU

Keywords: electric field, charge distribution, powder.

Abstract: For the process of electric field production to be more,
two metallic bodies are placed at a certain distance, will be
connected at a source of continuous current with a high voltage.
Any body that is placed near another body which is loaded with
electric load is loaded itself.

If a little conducting body is placed in the gap between the two
bodies which are loaded with negative electric loads and positive
electric load , on it, is exerted, beside another thermo mechanical
force, another force which is equal with the multiplication between
the electric load and the electric field vector of the conducting
body.

EQUIPMENT TO CAPTURING FLY ASH PARTICLES IN
ELECTRO-FILTERS AREA FROM CET BRASOV

A. MARMANDIU, R. POPESCU, I. NICOLAE, M. P. CARSTEA,
C. BANCILA

Keywords: Fly ash, equipment, pollution

Abstract: Fly ash is one of the residues generated in the
combustion of coal. Fly ash is generally captured from the
chimneys of coal-fired power plants, whereas bottom ash is
removed from the bottom of the furnace. In the past, fly ash was
generally released into the atmosphere, but pollution control
equipment mandated in recent decades now require that it be
captured prior to release.

BRAZING ALLOYS FOR BRAZING NEW AND
PERFORMINGPRECIOUS METALS AND ALLOYS USED IN
ENGINEERING INDUSTRY

I.N. TRIF, V. L. FERARU, A. GALEA

Keywords: gold, titanium, silver, grazing, alloys

Abstract: In this paper are presented new and performing alloys
used for brazing of new and precious metals used in engineering
industry, also are presented binary alloys with high performance in
brazing precious metals used in aerospace industry, electronics
and in many others domains. Are showed new alloys for brazing
titanium, gold, and silver alloys recently used in engineering
industry, and equilibrium diagram of gold-copper system and the
gold-nickel system.
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