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PREFACE

International Conferenceon Thermophysicaland Mechanical Properties of
AdvancedMaterials

Thermodynamicss a very fascinatng scientific field which hasto do with many different

phenomenan natureandtechnique As aninterestingexamplewe canregardclimate change
which at the momentis on the agendaof many political decisionmakersand scientists.
Climate changeis partly causedby the emissionof the carbon dioxide moleculeto the

atmospherdrom farming, from technicalcombustionin energytechniqueand transportand

from many other humanrelated processesThe heat transfer processesn the atmosphere
clearly have to do with thermodynamicsOn the other hand, measuredo reducehuman

impact on the environment,like CCS, carboncaptureand storage,from combustionalso

involve thermodynamic@rocessesl o solveandhandlethermodynamicgroblemsoneneeds
AT her mo pahdyMedhaniaalPropertiesof AdvancedMa t e r Ore Exanpleis the

possiblecaptureof carbondioxide from atmosphereor exhaustgasesin ionic liquids. To

make this technically feasible data for the thermophysicalproperty of solution of carbon
dioxidein theadvancednaterialof anionic liquid areneeded.

Within this conferencewe want to bring togetherinternationalscientistsand engineersvho
work in the very broadfield of i T h e r mo pahdyMgdhaniaalPropertiesof Advanced
Ma t e r Thi Is a \@ery interestingand modernresearctfield. It coversexperimentaland
theoreticalnew resultsfor thermophysicaproperties,new measurementechniquesand the
their applicationsmolecularmodelingwith newtheoreticainsights,applicationswvhich show
the improvement done with the describedresearchfor thermophysicalproperties and
mechanicapropertiesall for materialslike nanofluids,nanocompositeslternativesolvents,
metals, alloys, ceramics,composites,etc. These subjectscover fundamenth and applied
researctandengineeringaspects.

We wantto fosterlively discussionsand future internationalcollaborationson this important
andstimulatingfield with this conference.

We choosethe venueof the conferenceas a holiday resortwith all the amenitiesof sucha
place in a very nice surroundingand with the possibility to excursionsto historically
interestingtouristsiteslike Ephesus.

We wish you a very pleasantjoyful, interestingand stimulating conferencen THE R MA M
2 0 1atbeBoyalik BeachHotel, Cesme- Izmir, Turkey.

The Organizing Committee.

Vi
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Influence of thermal cycling on
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: 74 221 :
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I.M. Mahbubul, R. Saidur and M.A. M. Sarikanat, K. Sevdr,Tavman, A.
Amalina ¢dzNHdzi |yR To
Effect of ultrasonic duration on Xray computed tomography of ga
- ) . diffusion layers of PEM fuel cells
thermal conductivity andiscosity o2 .
_ : . determination of the effective
16:00 of aluminawater nanofluid .
16:15 60 169 thermal conductivity
I.M. Mahbubul, .M. Shahrul, S.S.
Khaleduzzaman, R. Saidur and M.A M. Bilgili,M. Bosomoiu and G. Tsotrid
Amalina
An experimental study on the
dispersion stability of alumina Large deflection behavior of
16:15 152 water nanofluids via particle sizg 138 functionally graded beams under
16:30 distribution and zeta potential temperature rising
measurements
9d . d 9f ceA 2 Emid2 dz ® 50 1160
o . Static behavior of functionally
Application of naneefrigerants
) graded structures at elevated
16:30 and nanelubricants to the )
61 . . 139| temperature withtemperature
16:45 domestic refrigerators . )
dependent physical properties
G. G. llis ® 50 ! 10+ d
19:00 Welcome Cocktail
20:00 Dinner
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09_'35 measurement of thermal conductivity and diffusivity
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SALOON A SALOON B
. . Shape memory behavior of
Measurement of physical propertig . _p i Y .
. precipitation hardened niti shape
1115 of nanofluids
21203 101 memory alloys
11:30 ad® al3dlftKASEAT . o
CN}Yvyoeel>~ / & td bl H. Karaca, |. Kaya and H. Tobe
Orlande
S Magneto-thermo-mechanical
Effect of inclination angle on o .
: . characterization of polycrystalling
i nanofluid based single phase . g
11:30 | 4 ; ) - 112| NiMnCoGa meta-magnetic shape
11:45 natural circulation mini loops
. memory alloys
. ] S ] = A Turahi, raca, B. Basaran, P. Li
Z.H.Karadeni{ & 52 €l yIl & |I[yYR & %Ay 'ggﬁdﬁandM Kok
Breaching CNT nanofluids thermg Surface tension and density of N
11:45 | ¢, [conductivity modelling uncertaintiq | gg based super-alloys
12:00
B. Lamas, B. Abreu, A. Fonseca, N. Ma E. Ricci, S. Amore, F. Valenza, D. Giura
and M. Oliveria and R. Novakovic
, . Photon switching in waveguide
Modeling of nanofluid . 9 . 9
: . . fabricated from metallic nanorod
12:00 | 124 thermodynamic properties 186
12:15 slab
V. Karnaukh and V. Mazur S. Balakrishnan, M.-Brzozowskl and Mg
R Singh
Numerical simulation of mixed Characterization of hardening
convection of nanofluids in a squa properties and fracture criterion fo
1223}3 48 | cavity with an adiabatic block at thf | -, Mg alloy plates at elevated
12: center temperature
= Seok, D. m im, W. Kim,
| ( -
a® | NPOP: 9o menNig YR 35: \?(Lléga\ﬁ’d% Chung
12:30
1430 LUNCH
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Time resolved measurements of thermodynamic properties during chemi

14:30 reactions of bio-molecules
15:05
Masahide Terazima
15:05 Photoluminescence enhancement in metamaterial nanostructures
15:40 Mahi Singh
PARALLEL SESSIONS 3
SALOON A SALOON B
The thermal conductivity Effect of stamp forming pressure
15:45 82 measurement with dc+ac driven and temperature on polypropyleng
16:00 nanothermal probe sheets
J. Bodzenta, M. Chirtoc and J. JuszczykK 9¢ {Pd 9NR23IAIl Y
Numerical simulations and
16:00 experimental results of quantitativ Electronic transport in molecular
16_'15 75| SThM measurements for thin layq materials
samples
J. Juszczyk and J. Bodzenta ¢Pd blaarayrz .o .2
Investigations of thermal diffusivit
of mixed ZnSxSel-x crystals and Development of cellular ceramics
16:15 |, 4g| correlation with optical and electrit bricks starting from Clays
16:30 properties
5 ¢d wlkRITAS2Sgall ® YKIfSRE D® . I H
Bodzenta Azzedine
igfg’g COFFEE BREAK with Poster Session A (P1-P45)
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SALOON A

PARALLEL SESSIONS 4

SALOON B
Improvement of thermal and A v x
. . o . t N2aINBaa Ay LIK?2
electrical properties of Silicon-Ni .
. . . . polymers: Design, Structure and
17:00 | 55| composites using a magnetic fiel{ |17 .
17:15 Properties
process
T. V. Bubulac, D. Serbezeanu, C. Ham
A. Boudenne .
and I. D. Carja
Measurmenet of rock materials by Finite element analvsis of dampir
Lidzt 48 (NI yaAr$sy > em! y P
. . and vibration response of epoxy
i uncertainty analysis of two model . . . .
17:15 ) o5 for evlinder and cuboid shape of| | 110 resin reinforced with nitrile
17:30 y P butadiene rubber
samples
+® 2Kt 63X t®d® 5ASO ]
CiR NN 2 Gt G. Mansour, K. Tsongas and D. Tzetz
The effect of thermal cycles on th . .
mechanical properties of hiah Transverse flexural free vibration
17:30 density pol efh Ipene (hdpe) %nd bylteaara 2F N2
175 |220 Y polyetny b 174~ FGM Beams by the p-FEM
: graphite/hdpe composites
Y& {SOSNE L® ¢l gYI . x _
Te mi RSYANI kYR a® b® haAaar vty
The effect of synthetic fibres on th The effect of filler type on the
1745 |123 mechanical behaviour of reinforce| | 14| properties of in-situ polymerized
18:00 concrete beams PP nanocomposites
K. Bendijillali, M. Chemrouk, G. M. Saysd
and B. Boulekbache O. Sultan and A. van Reenen
1815 Recycling high performances A premature Failure of a Super-
18_'30 149 concrete 211} heater Tubing in a Power utility Ur
o 1T TS8ST wlkKYFYA|IYR ad / KSECkKaRItz]
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KEYNO TE ABSTRACTS

Microscale Frequencyand Spatial Domain Photothermal Reflectance Measuremerdf
Thermal Conductivity and Diffusivity

Heng Ban' and Zilong Hua*
! Mechanical and Aerospace Engineering, Utah Sfaigersity 4130 Old Main Hill Logan, 84322, United
States
E-mail: heng.ban@usu.edu

A photothermal technique capable of measuring thermal conductivity and thermal diffusivity with
micrometer resolution is introducedhis technique involves the measurement of thermal diffusivity
and thermal effusivity to extract the thermal conductivity. The experimental approach uses the same
hardware to achieve measurements using two photothermal techniques: frequency domain
phototlermal reflectance method for thermal effusivity, and spatial domain photothermal reflectance
method for thermal diffusivity. A thin film is applied to the sample to ensure strong optical absorption
and to introduce a thermal boundary condition that eslylicontains an expression for the thermal
effusivity. A proof of principle experiment was conducted using two surrogate samples: SiO2 is a
material with thermal properties representative of high Jmprmuclear fuel, and CaF2 is a material

with thermal poperties representative of fresh nuclear fuel. To generalize this approach, sensitivity
analysis is conducted for materials having a range of thermal conductivities. The measured
conductivities compare favorably with published values. As a potential npagtation examination

tool, this new experimental approach has important technological applications to advance nuclear fuel
development.

Keywords: Photothermal reflectance, Thermal conductivity, Thermal diffusivity
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Contribution of Inverse Methodsfor the Thermal Characterization of Orthotropic
Composite Materials

Olivier Fudym *
Universit® de Toul ouse; Mi nes Al bi :810C3\NABSedex®@, nt re RAI
France
E-mail: olivier.fudym@minesalbi.fr

The need for specific thermal characterization methods is often driven by the sample, according to
both the structure and geometry. For instance, in the case of higislytropic composite materials,

the samples may be quite thin, whjmtevents to make use of the widespread transient characterization
methods designed to be used with some elgesistive probe heating the sample with a siafimite
thickness assumjati. In that case, it is still possible to implement the same kind of methods with a
convenient finite sample model. Unfortunately, the thermal parameters to be retrieved may result to be
correlated and/or have a low sensitivity coefficient, which yieldgiige poor expectation for their
simultaneous estimation.

In this lecture we propose an estimation method for the simultaneous estimation of botplame in

and indepth thermal conductivities of thin highly orthotropic composite materials. Botln¢nmal
resistance between the sample and the electrical
estimated. These thermal parameters are estimated within a bayesian frame by a Monte Carlo Markov
Chain (MCMC) method, implemented with a Metrapdiflastings algorithm.

The Bayesian approach offers the possibility to obtain the posterior probability distribution for each
estimated parameter through adding some prior information. In this work, we include a sequential
Gaussian prior for the thermakistance, probe heat capacity and eveplame thermal conductivity.

Different kind of samples are analysed in this lecture, from fiber layers to carbon nanotubes
composites, whickim to present some differentjane/transverse ratio, correlation amehstivity

levels.

Keywords: Thermal conductivity, Orthotropic materials, Hot Disk, Metropolis Hastings, Bayesian
methods
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Characterization of Heat Transport at Interfaces in Multilayers,
Nanocomposites and Nanofluids

Nicolas Horny * and Mihai Chirtoc *
lMultiscaleThermophysics Lab. GRESBIAT HE R M, Uni versit® de Reims Champ
Moulin de la Housse BP 1039, 51687 Reims, France
E-mail: nicolas.horny@unireims.fr

Despite recent progress inodeling heat transfer across interfaces, numerical values of interfacial
thermal resistancB, in various systemshow great deviations from theoretical predictions as well as
large variability with the condition of the interface at micand nanescale. Therefore, such data are
necessary for the validation of theoretical models and computations. MedRyiiingften a challenge

for the experimentalist. The available methods have to be adapted to the features of the sample.
This work presents several experimental approaches to evdRjawnd thermal properties in
solid/solid and solid/liquid systems having plar@atindrical, spherical or random configurations. For
simple configurationsRy, is obtained directly from the experiment and then it can be compared to
theoretical prediction. For instance, for Cu/diamond the vR2.71x10° m°’K.W™. based on the
acowstic mismatch model, is consistent with the experiment, while for Cu/glassy Carbon the
estimationR,=0.84x10° m?’K/W is more than one order of magnitude lower than the experimental
value. On the other hand, in the case of nanocomposites and nanBfjuislgletermined as a fit
parameter in the frame of effective medium models.

Keywords: Interfacial thermal resistance, Photothermal radiometry, Nanocomposites.
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Laser-Based Linearand Nonlinear Elastic Bulk (3D), Surface (2D)and Wedge (1D
Wavesin Materials Science

Peter Hess'
! Institute of Physical Chemistry University of Heidelberg, Im Neuenheimer Feld 28B8.R0 Heidelberg,
Germany

E-mail: peter.hess@urz.uhieidelberg.de

Nondestructive evaluation (NDE) and structural health monitoring (SHM) to evaluate materials
properties without causing damage and the determination of critical fracture stresses or strengths of
materials to avoid catashic structural failure play an ever increasing role in materials science and
technology. One of the important experimental tools is laser ultrasonics, suitable for pulsed excitation
and continuous detection of guided grtevo, and threglimensional (43D) elastic waves. While for
nondestructive evaluation the easy scanning of excitation and probe laser beams and the high spatial
resolution obtainable by focusing are the most important features, destructive testing is based on the
high laser power, allowig the generation of nonlinear elastic pulses with shocks leading to fracture.

Even in wellestablished conventional applications of conventional ultrasonics with 3D waves to
macroscopic objects such as rails or tubes, there is a tendency to usewganesdfor industrial
inspection, which is connected with reduced cost, less inspection time, and greater coverage. These
guided ultrasonic waves are constrained by the boundaries of the particular geometric structure and
include, for example, torsional waw in a tube or Lamb waves in a plate but also longitudinal or shear
modes. Permanent sensor installation for long distance diagnostics by conventional transducers, e.g. in
rails, is a new approach in SHM. A serious challenge of guided modes in comphestges is their
dispersive and multimode nature. In NDE applications, substantial computational effort is needed for
data analysis under these conditions. 3D applications by laser ultrasonics are under development.
Surface acoustic waves (SAWSs), firstatigered in 1885, can be characterized by adimtensional

(2D) wave vector. The planar surface of an elastic half space is a 2D waveguide for these particular
waves. Their displacement field decays to zero in the direction normal to the surface, e.g.
expmentially within about one wavelength depth. SAWs or Rayleigh waves ardisp@rsive in
homogeneous media. In recent years laser photoacoustics has been used for the determination of
elastic coefficients of advances materials (e.g. nanodiamond), ondestouctive evaluation (NDE)

of surfacebreaking cracks. Real partially closed surface cracks of micrometer size have been analyzed
with this method. Furthermore, the excitation of short nonlinear SAW pulses with steep shock fronts is
possible that fracte brittle materials such as silicon. With the laser method it is possible to measure
the fracture strength and compare the critical failure stress with ab initio calculations of the theoretical
strength of the corresponding single crystal, giving an ujppérof the mechanical strength.

The acoustic edge or ifwedge wavesodO were discov
displacement field decays exponentially away from the tip in the plane normal to the edge. The
selective excitation of these guilevaves was performed with an opticgllymped anghkunable
transducer. The characteristic features of thedispersive linear wedge waves in ideal systems such

as their small phase velocity below the Rayleigh velocity and the very high degree ahtowalof

the displacement field at the wedge tip could be clearly verified. Several applications have been
discussed and feasibility studies were carried out already but no commercial devices are on the market
yet. Future applications of dispersive wedgaves in real systems include monitoring of defects of
cutting tools or turbine blades, sensor applications by measuring the velocity change upon tip and
surface modifications. Owing to the large displacements involved in the excited flexural mode,
ultrasaic motors, stirring and acoustic streaming in fluidics, and aquatic propulsion can be realized.

Keywords: Laser ultrasonics, Guided bulk, Surface, and Wedge waves, NDE, Fracture.


mailto:peter.hess@urz.uni-heidelberg.de

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

Peter Hessis professor (retired) of Physical Chemisty the University ¢ |
Heidelberg. He has been active in different research fields such as
spectroscopy and chemistry of semiconductors and laser ultrasonics. In gi
photoacoustics chemical relaxation and trace gas detection have been &t
solids lasetbased guided surface acoustic waves and wedge waves ha
applied in aloptical nondestructive evaluation, measurement of linear ¢
coefficients and mechanical properties of superhard materials such as d
generation and dettion of solitary surface waves, and measurement (
fracture strength of solids such as silicon using elastic shock waves.




THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

Deformation of Super Alloys at Elevated Temperatures

M. Oktay Al n & a k
'Bah-exkehir University, I ndustrial Engineering
E-mail: oktay.alniak@bahcesehir.edu.tr

Material parameters affecting the material structures can be usemofibeling the deformation
behavior of super alloys. Theramechanical processes are applied to P/M super alloys for
consolidation. Stresstrain relationship can be established by the factors such as strain, strain rate,
grain size, temperature and struetysarameters. A new deformation model is suggested in this work

by means of searching the compatibility of experimental results and analytical studies. In this study,
P/ M ReneE 95 super all oy was -thermoinechamicakbkapi@s i me nt ¢
were investigated.

The changes in microstructure induced by plastic deformation in hot isostatically pressed (HIPed) P/M
Rene 95 under isothermal conditions are discussed. Results of the constant true strain rate compression
tests are presentedrfo i ni tially fine (7 Om) and coarse (!
temperatures of 105, 1075'C and 1100C and at strain rates in the range from*id'o 18"

Under these test conditions, both the fine and cegnaieed compacts recrystallizand their grain

size are refined during flow. This grain refinement gives rise to softening in both materials.
Ultimately, their microstructures transform into the same equiaxeeyfaiaed microduplex structure

at which point their flow strength becomidgntical. Continued deformation at that point produces no
further change in grain size or flow strength. Under this steady state regime of deformation, the
microduplex grain size and flow strength are independent of the original microstructure but are
conditioned by the strain rate at a given temperature. The steady state grain size increases whereas the
steady flow strength decreases with a decrease in strain rate and/or an increase in temperature.

Material parameters affecting the material structures lmanused for modeling the deformation
behavior of super alloys. Thersmmechanical processes are applied to P/M super alloys for
consolidation. Stresstrain relationship can be established by the factors such as strain, strain rate,
grain size, temperatuand structural parameters. A new deformation model is suggested in this work

by means of searching the compatibility of experimental results and analytical studies. In this study,
P/ M Re n e Ealdy @as ssedas experimental material and riceono-mechanical behaviors

were investigated.

Modeling of deformation mechanisms of engineering materials can be expressed by constitutive
equations. These are useful for calculation and estimation of strength of material subjected to hot or
cold deformaton b extrusi on operations. Some factors af
grouped as direct or indirect. While direct factors are said to be as deformation, deformation rate, and
temperature; indirect factors may be chemical and metallurgical caioposf the material, grain

size, and history of the material.

Recently completed researches dealing with high temperature effects on deformation of materials also
reviewed by this study. Ongoing studies suggest new methods to be applied to gain new featur
aeronautical applications. Some comparisons are made between test results. Weakening of strength of
materials is observed by the effects of elevated temperatures. Temperature, grain size, diffusion
mechanisms are also found as the effects of infimgndeformation mechanisms and strength as well

as the constant strain rates.

Keywords: P/ M R e nupdf all®yBlpdeliig, Strain rate, Mdeling of constitutive equation.
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Heat Transfer Propertiesof Complex Porous Media

Domique Baillis *
!Laboratoire de M®canique des Contacts et des Solides
Sciences,69621 Villeurbanne Cedex,, France
E-mail : dominique.baillis@insdyon.fr

Porous materials such as cellular foams are known to have interesting combinations physical
properties (low density, mechanical and thermal properties). These propentiesdden the
microstructures, relative density and properties of base materials (solid matrix). Depending on the
domain of application, the solid matrix could be made of carbon, metal, ceramic or polymer. Metal
and ceramic opecell foams can be appliedrfbigh temperature in advanced energy and combustion
systemssuch as lelWOx combustion burners. The solar thermal energy systems for fuel and chemical
processing can be cited as other applications where ceramic foams are envisioned to exchange
absorbed radtive energy. For applications requiring lightness and high insulating efficiencies at
ambient temperatures, some polymer foams such as polyurethane (PU) or polystyrene (XPS and EPS)
foams are often. Aerogel materials can be used as super insulatingisater

The improvement of the thermal performances of such porous media used in these applications
requires two capabilities: modelling coupled conduction and radiation heat transfer inside these media
and assessment of the thermal properties involvedeimmthdels.The most common assumption in
predicting heat transfer in such complex materials is treating the disperse media as continuous and
homogeneous mediaand usingthesal | ed fAef fective ther mal proper:t
The knowledge of the effective radiatiygoperties is crucial. Theoretical prediction permits to
analyze and understand the influence of morphology and optical constants of the particle and matrix
materials on the radiative properties of the medium. Obviously, the experimental identification
provides the knowledge of real material properties. This paper deals with the theoretical prediction and
experimental determination of porous media thermal properties (especially radiative properties). After
a brief review of the properties of interest, tmephasis will be placed on methods of investigation,

both predictive and experimental. Following the book by Dombrovsky and Baillis (2010) and other
recent studies, some examples will be presented showing recent advances and remaining challenges.

Keywords: Porous media, Cellular materials, Foams, Thermal properties, Modeling
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Experimental Determination of Thermo-Physical Properties of MetalOrganic
Compounds (with Respet to Thin Film Deposition and Nanotechnology)

Burak Atakan *and M. Aslam Siddigi *
! Thermodynamics and CENIDE, FacultyEfigineeringUniversity of Duisburgessen, Lotharstr.1,-B7057
Duisburg, Germany
E-mail : Burak.Atakan@UnrDUE.De

Metalorganic compounds are precursors in different gas phase thin film deposition granticie
synthesis processes, like Chemical Vapor Deposition (CVD) or Chemical Sgptiresis (CVS). The

metals, which shall be included into the solid phase, shall be present in the precursor, which is
evaporated and transformed in a chemical reaction to the material desired. Thus, the vapor pressure of
such substances, whichisofftembween 0.1 and 100 Pa at temperatu
to be determined carefully in order to use them in reproducible deposition processes. Also, for the
evaporator design transport properties like the diffusion coefficient has to be knowhgtogih
information regarding long term stability within the evaporafocombination of isothermal thermo
gravimetry at ambient pressure with a specially designed Knudsen cell »gith iméass measurement

using a magnetic suspension balance is usedetermine such thermqehysical properties. Since,

many of the metabrganic compounds are sensitive against air and water vapor; parts of thgse set

are within gloveboxes. Further methods like the usage of a quartz microbalance for the determination
of diffusion coefficients and the determination of activity coefficients for solutions of +oegahic
compounds for liquid injection systems will be presented and discussed. Data fanovetl metal

organic compounds like metal aceddetonates are persted as well as data for newly synthesized
chemicals from cooperation partners from inorganic chemistry.

Keywords: Metalorganic componds, Vapowpressure, Gblimation, Diffusion coefficients,
Experimental methods
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Thermodynamicsfor Energy Engineering

Wolfgang Arlt *, Daniel Teichmann?
! University of ErlangefNuremberg, Egerlandst, 91058 Erlangen
2 Hydrogenious Technologies GmbH, Nuremberg
E-mail : Wolfgang.Arlt@fau.de

The sea change of German energy policy provokes a lot of research in systems, based on renewable
energy. In the German state of Bavariayeav center for research (Nuremberg Energy Campus) and
several initiatives (like Bavarian Hydrogen center) were started to make possible theythake

nuclear energy in the year 2022.

The main problem is to make renewable energy like photovoltaics PW)nd able to replace the

base load of electricity supply as it was done by nuclear power stations. This leads to energy storage.
The authors are convinced that medium to long term storage of large amounts of electrical energy is
only possible by chemitatorage. Hydrogen is suited but not in its pure state. One option is to use

LOHCO s, chemical c 0 mp o-leandtate (hoh hydrogemnated)sahd infan enrargy e n e r
rich state (hydrogenated). To find such a pair of chemicals is a challengeefmodynamics and
chemistry.

The lecture highlights the basic research and the application in decentralized local storage of
electricity and in mobility. Demonstration units should be available end of 2014. Because the electrical
energy is partly converted heat during storage, the authors follow the goal of stemagecoupling

(SHC), thus making the heat available for house heating or cooling.

Keywords: Thermodynamics, Energy, Hydrogerramsport
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Time Resolved Measurementsf Thermodynamic Properties During Chemical
Reactionsof Bio-Molecules

Masahide Terazima*
'Department of Chemistry, Graduate School of Science
Kyoto University,Kyoto, 6068502, Japan
E-mail: mterazima@kuchem.kyoto.ac.jp

After photoexcitation to the electronic excited states of any molecules in condensed phases, the photon
energy should be converted to thanslational energy of the solvent (heating). The heating time is
related with the speed of the relaxation process. Using a femtosecond pulsed laser, heat induced
structural change in ultrafast time scale can be obtained. There are several technigiees soiate
photeinduced heating process, such as the transient lens, transient grating and photoacoustic methods.
Here, we mainly used the transinet grating (TG) and transient lens (TrL) method for the defection

the thermodynamical properti@stime-domain. Because these methods are sensitive to the refractive
index change around the photoexcited region, the time dependence of the density, pressure, and
temperature changes, which accompany refractive index change, can be monitored over adegoad ra

of timescales. By fitting the signal with thermal diffusiequations the temporal evolutions of the
temperature distribution and molecular volume changes were determined.

We applied this technique to a timesolved detection of enthalpy change ioinwoleculesduring the
chemical reactiondn solution. For example, we studied the reaction intermediate species of
phototropin (phot) on the basis of their thermodynamic properties, such as changes in enthalpy,
thermal expansion, and heat capacity. Phopins are blue light sensor proteins that regulate
phototropism, chloroplast relocation, and stomatal opefiirgpntains LOV(Light-OxygenVoltage)

domains and a linker region. For the first intermediate of the reaction, the values of these
thermodynarmdal properties were similar to those of the ground state for both LOV2 and liGké&2.

A relatively large thermal expansion volume (0.09°mwi 'K ™) and a positive heat capacity change

(4.7 kJ mofK™) were detected for the intermediates. These chaistatdfeatures were interpreted in

terms of structural fluctuation and exposure of hydrophobic residues in the linker domain,
respectively. The enthalpy change of the intermediate was significantly greater.The results
demonstrate clear picture of phasactions of the protein.

We have also applied the timesolved technique to study another protein, TePixD. TePixD is a blue
light sensor protein with BLUF domain and forms a unique decamer in crystal. Furthermore, in
solution, TePixD is in equilibrium bewen the decamer and pentamer. The TG signal of TePixD at 1
atm pressure has revealed that TePixD shows volume expansion and diffusion change of the decamer
during the photoreaction. Furthermore there is a surprising feature about thisinpluoed
conformational change; the conformational change of TePixD decamer is suppressed under strong
excitation laser power, and this inhibition is thought to be caused by-ewuitation in a TePixD
decamer. We used a high pressure instrument for detecting the Ta& siggrestingly, the diffusion

signal intensity and the time profile of TePixD were found to depend on pressure dramatically. This
dependence is considered to be pressure effect on the flexibility of the protein. We quantitatively
measured the flexibijt using the timeesolved compressibility and found that the flexibility is
drastically enhanced during the reaction.

Keywords: Thermodynamics, Reaction, Protein
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Photoluminescence&Enhancementin Metamaterial Nanostructures

Mahi R. Singh*
1University of Western Ontario, Richmond Street London N6G 3K7 Canada

E-mail: msingh@uwo.ca

We study thephotoluminescence (PL) and spontaneous emission of semiconductor nanoparticles
doped in a metamaterial heterostructure. Metamaterials are a new class of artificial materials with
optical properties determined by their classical atomic composition andaa@arganizatioof their
structural componentsMetamaterials have unique electromagnetic properties which cannot be
obtained from naturally occurring materials. Recently, metamaterials based on periodic arrangements
of metallic nanocomposites have rieeel special attention. They possess simultaneously negative
effective dielectric permittivity and magnetic permeability for a range of frequencies in the
electromagnetic spectrum. It is well known that the negative electric permittivity in noble matisls le

to the formation of surface plasmon which may generate exceptionally strong localized
electromagnetic fields. Heterostructures studies here are formed by fabricatingragpsonator

and metallic rod metamaterial on a dielectric substrate. Aendnle of quantum dots (QDs) are doped

near the interface in the heterostructure. The QDs interact with surface plasmon polaritons of the
heterostructure. PL spectrum and spontaneous decay of excitons in the QD are studied. Our results
indicate that the Pland spontaneous emission of the QDs are enhanced in the presence of the
metamaterial when the exciton and surface plasmon frequencies are resonant. These findings are
consistent with recent experimental studies. The present study can be used to makeeseof ty
nanoscale optical devices for sensing, switching and imaging applications based on metamaterials.

Keywords: Photolumniscence Metamaterials Surface plasmon polartons Density matrix
Nanooptics, Rismonics
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lon Beam Assisted Enhanced Thermoelectric Properties (with figure of Merit above 2.0)

Daryush lla *
! Professor and Associate Vice Chancellor for Research, Department of Chemistry and Physics, Fayetteville

State University, Fayetteville, NC 283@297 USA
E-mail: daryushila@aol.com

The reason behind why theoelectric generators (TEG) have not been used to generate electricity or
as to charge batteries, extensively, can be summarized by their low efficiencies, high temperature
operation, and nenonformal. Recent TEGs can operate starting at room temperattme laeat or the

cold source, that is, as long as there is a temperature diffegdicef few degrees of Kelvin, is
available, then there is a potential difference and there is current generated by the recently produced
thermoelectric materials. Thusabiing us capturing the power generated, per few square centimeters,
from human body, while the ambient temperature is at or below 300K, in order to charge a cellphone
battery, to charge the batteries for the jogging LED indicators and more. In factfffédve shelf

TEGs can provide enough power to achieve the above goals, despite their bulkiness, despite the lack
of flexibility and despite their low efficiency. In this presentation, we will present our work on
production of thin films of thermoelectricaterials which has higher figure of merit, conformal, and

can operate at lower temperature differempE) than existing off the shelf TEG

Our work stem from the properties of regimented quantum dot -tpiises, consisting of
nanocrystals of gold anar silver separated at one to few angstroms from each other creating new
electric and thermal properties as well as interesting optical properties. We will discuss how ion beam
have been used by our team in order to achieve properties similar to wietic$eal theoretically by
regimented quantum dot qudattices. We will, also, review a series of materials resulted from our
investigation, some operating at temperatures around 300K and some at about 400K. Stith ultra
thermoelectric materials, 0.b tL micrometer thickness, operating at room temperature will allow
integration to the existing devices for continuous charging the low power required portable unites such
as cell phones, tablets, hepacemakers, and more.

* One patent awarded & one patg@ending.

Keywords: Thermoelectric, lon Beam, Figure of Merit

Daryush lla is an expert in iomatter interactions and nanose
materials/device fabrication and has authored or coauthored 308
publications, overelevenbooks two book chapters, over 55 invited & ple
talks and three patents. As fioeinder of Center for Irradiation of Materials
and the cofounder of an Institute, ILA built partnerships that won more t
$125 million in grants and contradgtsmore than $40 riion of which were fro
the Department of Defense alone. ILA as a faculty member supervised
supervised over 35 MS Theses and PhD Dissertations and provided
trainee for few hundred st udeimghlg
efficient thermoelectric materials and one on production of nanopores
filtration, with thepotential for DNA sequencingand as a nano-filter for air
and water purification, in addition to few more patent applications f
recently.

14


mailto:daryushila@aol.com

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

ABSTRACTS

Effective Ultrasonic Duration for Better Dispersion of Nanofluid

I.M. Mahbubul !, R. Saidur?, M.A. Amalina *
'Department of Mechanical Engineering, University of Malaya, 50603 Kuala Lutialzysia
Email: mahbub_ipe@yahoo.com

Nanofluids are promising fluids for heat transfer application. Lower stability and higher viscosity are
two important drawbacks for practical application of nanofluids. Aggfien and sedimentation of
nanoparticles are related to the colloidal structure of nanofluids, which directly affects the stability and
other properties of nanofluids. Different types of ultrasonication process are used to breakdown the
aggregation of péicles. The aim of this work was to study the effects of ultrasonic duration on the
colloidal stability of nanofluid. 0.5 vol.% of AD; nanoparticles were dispersed in water by using a
horn type ultrasonic homogenizer with the duration from 30 min ton3@0 Microstructure, cluster

size, precipitation and zeta potential were analyzed to check the aggregation and sedimentation. TEM
microstructures show that nanoparticles started dispersion in water with the starting of ultrasonication
and within 60 min, ifound to be better dispersed until 90 min. After that, the nanoparticles started
partially coalesced again until 150 min of sonication and found to be well dispersed for 180 min of
sonication. Furthermore, from 210 min of sonication it started agairalhadoalesced until 240 min

of sonication and further sonication until 270 min it found better dispersion and the best dispersion for
300 min of sonication. However, the nanoparticle cluster size found to be decreased with the increase
of ultrasonic durabn until 180 min and further sonication could not reduce the cluster size. Similarly,
zeta potential found to be increased with the increase of sonication time until 150 min of sonication
and further sonication could not increase the zeta potential Valueddition, lower precipitation
amount was found to be for higher duration of sonication. In brief, better particle dispersion, lower
particle and colloid size and precipitation, and higher zeta potential have been observed with the
increase of ultrasoaiduration. Therefore, more stable (less aggregation and sedimentation) nanofluids
can be obtained by applying 150 min or higher ultrasonication time.

Keywords: Nanofluid, Ultrasonication, Colloid; Stability.
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The Effect of Thermal Cycles on the Mechanical Properties of High Density
Polyethylene(HDPE) and Graphite/HDPE composites

Kutlay Sever®, I.H a k ka#maf?, Mehmet Sar kanat®, Y o lekd“a k KS mdemil?, ¥
Alpaslan Turgut 2
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5Ege University, Departmant of Mechanical Engi

“‘Dokuz Eyl ¢l University, Departmant of Chemi

E-mail: kutlay.sever@ikc.edu.tr

In this study, the Graphite/HDPE composites having different graphite content were prepared by melt
blending.The graphite content was in the range of 2 to 30 wt%. To investigate the effect of thermal
cycles on the mechanical properties of HDPE and graphite/HDPE composites, HDPE and each
composite samples were subjected to the thermal cycle processes for 180¢ 2D times between
temperatures of 86 and-25 °C. The moduli of HDPE and HDPE/GR composites at the end of each

t her mal cycle at 100, 200 and 400AC increased.

Keywords: Polymer Composites, Thermal Cycles, Mechanical Properties

Influence of Thermal Cycling on Tensile Properties of Expanded Graphite/High Density
Polyethylene Nanocomposites

Mehmet SdKéldySevart Yol d®ak | Se Kia k R Alpadlam Turgatr,
Ksmail ¥zdemir
'Ege University, Departmant of Mechanical Engi
’Kzmir Katip ¢elebi University, Departmant of Me
*Dokuz Uy lveelr si ty, Departmant of Chemistry,
‘Dokuz Eyl ¢l University, Departmant of Mechani
E-mail: kutlay.sever@ikc.edu.tr

In this study, expanded graphite (EG) /high density polyethylene (HDPE) nanocomposites having
concentrations of 120 wt.% were prepared by the meiixing process. EG5 and EG50 flakes have

57 Om in di &nmet@®m iam ddi4ebdmet e r atrixramdshe eandcompasitey . HDF
were subjected to the thermal cycle for 200 times between temperatur88 W& and 90°C. After

thermal cycling, the tensile properties of HDPE matrix and the nanocomposites were investigated. The
tensile strengths and Youmgoduli of HDPE and EG/HDPE nanocomposites after thermal cycling of

200 times increased. It was found that HDPE showed the best modulus enhancement after thermal

cycling.

Keywords: Polymer composite, Tensile properties, Thermal cycling
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Effect of Ultrasonic Duration on Thermal Conductivity and Viscosity of
Alumina-Water Nanofluid

I.M. Mahbubul *, I.M. Shahrul !, S.S. Khaleduzzamart R. Saidur !, M.A. Amalina *
! Department of Mechanical Engineering, University of Malaya, 50603 Kuala Lumpur, Malaysia
Email: saidur@um.edu.my

Nanofluids are colloidal suspension of nanometer size particlelsaseafluid that are promising fluids

for heat transfer application. Lower stability and higher viscosity are two important drawbacks for
practical application of nanofluids. Aggregation and sedimentation of nanoparticles are related to the
colloidal structire of nanofluids, which directly affects the stability and thermophysical properties of
nanofluid. Different types of the ultrasonication process could break the aggregation of particles. The
aim of this work was to study the effects of ultrasonic dumatip the colloid, thermal conductivity

and viscosity of nanofluid. 0.5 vol % of Abs-water nanofluid was prepared by using ultrasonic
homogenizer with the duration from 1 to 5 Microstructure, cluster size, and zeta potential was
analyzed to check theolboid. Thermal conductivity and viscosity were measured for each ultrasonic
duration with temperature ranging from 10 ed to
and higher zeta potential have been observed with the increase of ulaisarticme. There was no
strong variation on thermal conductivity for the change of sonication time. However, viscosity of
nanofluid decreased with the increase of ultrasonic duration. Therefore, higher ultrasonic time could
give better thermal performanoénanofluids.

Key words: Nanofluid, Ultrasonication, Thermal conductivity, Viscosity.
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Effect of Inclination Angle on Nanofluid Based Single Phase Natural Circulation
Mini Loops
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University Department of Mechanical Engineeri
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This study presents a numerical analysis, to investigate the effect inclination angle on nanofluid based
single phase natural circulation mini loop. An experimental stubich consists of a mini loop

working with ALO; T distilled water (DIW) nanofluid from the existing literature was selected for the
comparison of the numerical results. Nanofluids having different filler contents were used as the
working fluid and diffeent heater power values were applied to the mini loop to better validate the
numerical study. The results show that, proposed numerical model can predict the reaction of the mini
loop to inclination angle sufficiently.

A full buoyancy model was used foroateling the laminar natural convection flow. Furthermore,
viscosity, thermal expansivity, and thermal conductivity were taken as functions of temperature in the
numerical calculations. Table values were used to define the dependency of properties aiuemper

when water is the working fluid. The effective specific heat values have been taken as constant at the
average loop temperature for every fluid. However, faOADIW nanofluid, models adopted from

the literature for determining the effective deysind effective thermal expansivity for different filler

ratios. Experimental values from the literature were used as thermal conductivity and viscosity data.
Second order polynomials were fitted to the property data to obtain polynomial functions and thes
functions were used as inputs to the numerical model. A 3D CFD model was built in this study.
Although the CFD results can not totally predict the unsteady chaotic behavior of the SPNCLs, we can
better predict the steady behavior of the SPNCmLs numigrizatause of the increased stability of

the system as a result of miniaturization. Therefore, steady flow results are given in this study.

Toax( Maxi mum t emper atdftemperatre tifferenced betogen the tvep Bides of the
heater) andféectiveness (represent the ratio between actual heat transfer and maximum possible heat
transfer) values obtained from the numerical simulations were compared with the experimental data.
Results showed that, for t hteedavpation fgpoimthe gxpednierital on (O
results increases as the heater power and filler content increases. Possible reasons for this deviation are
unrmodelled heat loss from the experimental setup, improper models for determining heat transfer and
flow of nanofluids and imprecise thermmhysical property determination. Deviation from the
experiment al results is similar for the 30A and
performance of the mini loop as the inclination angle increases ftireallriteria (Tax  Hddr @and
effectiveness) is modelled well with the numerical study. However, the unexpected behavior of the
DIW filled mini |l oop for 50 W heater power and
result of the boiling insiel the heater part, could not be represented by the numerical model. Because
phase change is not included in the numerical stAitlyough there is a deviation from the experimental
results, the presented numerical model is still a powerful tool for cotivegparametric studies about the
performance of SPNCmLs. Phase change effects and the effect of different geometrical parameters on the
SPNCmL performance may be investigated in the further studies.

Keywords: Nanofluid,Single phase flow, &tural conveaon
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An Experimental Study on the Dispersion Stability of AluminaWater Nanofluids via
Particle Size Distribution and Zeta Potential Measurements
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Nanofluids as the dispersions of nanoparticles and industrial liquids have gained significant attention

due to their improved thermophysical properties. Tihdustry worldwide is leaning towards
sustaining of the improvements in process variahb
is determined by their improved properties, sustaining of their improvements is essential. Colloidal
behavior ofthe nanoparticles is temporal and can dramatically change when affected by the external
conditions. If the nanoparticles form big and heavy aggregates, those aggregates are then prone to
settle down due to the gravity forces. Nanoparticle settlement (getdition) reduces the nanoparticle

fraction within the nanofluids, and at the maximum sedimentation condition, the amount of
nanoparticles contributing to the dispersion can approach to zero, leaving the primary nanofluid as the
base liquid, alone. In suchondition, one cannot take benefit from the improvements in the
thermophysical properties, not to mention the damages that settled nanoparticle layer could cause on
the system component s. Therefore, a fleations.y fst a
Alumina (Al,Os) nanoparticles are not soluble in water, thus addition of surfactants is required to
properly disperse them within water, as the base liquid. In the current study, stabDiywalter

nanofluids were investigated in terms phrticle size distribution (PSD) and zeta potential
measurements. The nanofluids were supplied from NanoAmor, Inc. in USA, one year before the
stability measurements. The manufacturer reporte
and the anofluids are containing Acetic Acid as a surfactanti@3% by weight). The PSD and zeta

potential analyses were done using ALV/G&$8ompact goniometer system (Malvern Instruments,

Inc, UK) and Malvern Nano ZS, respectively. For the experiments, ngaoibf 0.125, 0.25 and 0.5

vol. % nanoparticle fraction were prepared using the stock material (nanofluid of 6.33 vol. %) and
water deionized for two times. The zeta potential of the 0.125 vol. % sample was measured as 47.5

mV, indicating high electralynamic stability. On the other hand, the PSD results showed that, the
nanoparticles were agglomerated and ha®YHm average sizes. Since the PSD is a very dynamic
parameter, the experiments were done in a weekly manner. After the PSD of each sample were
measured and the nanoparticle aggregation was observed in all the samples, it was tdeueiope

the monedispersed condition of nanoparticles via ultrasonication up to 5 hours. The samples were
ultrasonicated for different ultrasonication durationsas Bandel i n SONOREXE Di
Ultrasonic Bath. Decrements in the particle sizes were obtained at initial, but the average patrticle size
never approached to 30 N 10 nm as a result of u
nanofudwad et to relax for up to 30 minutes. After
relaxations, it was seen that they were disposed to approach the-igBsenication values. The

particle size was very close to the emeek before value after relai@n for 30 minutes. In
conclusion, the mond i sper sed condition of nanoparticles (
not be reestablished via the tried ultrasonications. However no color change of the solution and
nanoparticle sedimentation were @smt to eye, the particles were agglomerated over a year.
Considering the significant daily changes in the particle sizes reported in literature, the changes
observed in the current study over one year could be considered as not very critical. The study
enmphasizes that, the stability of nanofluids should be investigated in terms of the quantitative
parameters, e.g. zeta potential and PSD, since visual inspection may not be sufficient for nanofluids
containing particles like AD; with white to light gray clor dispersed within water. The authors

would like to highlight the requirement of performing the stability experiments periodically on the
nanofluids, and in a simultaneous manner to the other experiments, if decided. Such approach may
diminish the biaseesulting from the changes in the PSD on the measured properties/ behaviors.
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Large Deflection Behavior of Functionally Graded Beams dder Temperature Rising

keref Dojukxcan Akbacx
'Bursa Technical University, Department of Civil Engineering, Bursa, Turkey.
E-mail: serefda@yahoo.corseref.akbas@btu.edu.tr

In this study, large deflections of a cantilever beam made of functionally graded material under
temperature rising is investigated by using the total Lagrangian Timoshenko beam element
aporoximation. Material properties of the beam change in the thickness direction according to a
powerlaw function. It is known that large deflection problems are geometrically nonlinear problems.
The considered highly neinear problem is solved considegifiull geometric noslinearity by using
incremental displacemebtsed finite element method in conjunction with NewRaphson iteration
method. In this study, the effect of material gradient property and temperature rising on the large
defection behavioof the beam is investigated in detail. The relationships between deflections, thermal
configuration, stresses of the beams and temperature rising are illustrated in detail. Also, the difference
between linear and ndimear analysis of functionally graddésams is studied under high temperature
rising.

Keywords: Functionally graded materials, Temperature rising, Large deflection behavictinian
analysis

Static Behaviorof Functionally Graded Structures at Elevated Temperaturewith
Temperature-Deperdent Physical Properties

keref Dojukcan Akbacx
! Bursa Technical University, Department of Civil Engineering, Bursa, Turkey.
E-Mail: seref.akbas@btu.edu.tr

This study focuses omtatic analysis of functionally graded thdienensional (3D) structures
subjected to temperature rising with temperati@pendent physical properties. Material properties of
the beam are both temperatgi®pendent and positiatependent. In the matheriza solution of the
problem, finite element model of threémensional continuum approximations is used. Finite element
equations of three dimensional continuums for an eighie quadratic element are used. In this study,
the difference between tempenawdependent and independent physical properties is investigated for
functionally graded ® structures. The relationships between deflections and thermal configuration of
the 3D structures and temperature rising are illustrated.

Keywords: Temperatureependent physical properties, Functionally Graded Materials, -Three
Dimensional Continuum, Temperature Rising

20


mailto:serefda@yahoo.com
mailto:seref.akbas@btu.edu.tr
mailto:seref.akbas@btu.edu.tr

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

Application of Nano-Refrigerants and NanaLubricants to the Domestic Refrigerators

Gamze Gedizllis *
! Indesit Company, R&D Center, Manisa, Turkey
E-mail: gamze.gedizilis@indesit.com

Due to the global warming and ozone depletion, the standards of the refrigeration industry force the
manufacturers to find out not only new thermodynamic cycles but also innovative working fluids to
improve. Several studies have been performed on diffpamaimeters of cycles in order to improve

the performance of a mechanical refrigeration system. As a new idea in recent years, the new
refrigerant fluids for improving of the performance take attention of researchers.

R134a and R600a are the most widedgd refrigerants in the refrigeration industry. These kinds of
refrigerants have higher global warming potential than hydrocarbons mixture (HCM). Many studies
showed that HCM refrigerants are found to energy efficient andrecally when compared with ¢h

R134a and R600a refrigerants. Besieshe refrigerant, the lubricant oil is used by the compressors

to remove the heat from the system. Refrigeration oil lubricates parts for reduction of frictions, thus
helps oitsealing function of bearing and cogsently reduces the energy consumption. The lubricant
must be welimatched with a refrigerant used by the compressor to remove heat from the system.
Nowadays, nano technology is considered one of the most important technological areas.
Nanoparticles canebused to improve the working fluid properties due to their special properties.
That és why, the refrigeration sector deals with
nano particle technology in the refrigerators has many advantagessuathancing the solubility
between the refrigers and lubricantreducing the frictiorcoefficient of the lubricantand improving

the heat transfer characteristics and thermatigotivity of the refrigerant Due to these advantages,

many researchestudied nano technology on refrigema. The study of Bi et atoncluded that using

0.1% mass fraction TiO2 Nanoparticles compared to the HFC134a and-Estigobil system causes
26.1% energy consumption reduction for a domestic refrigerat@mdthe study of Bi et al.the 0.1

and 0.5 g/L concentrations of Tig@600a can save 5.94% and 9.60% energy consumption when
compared with the pure R600a system. Application of TiO2 nanoparticles as a luadddive for

vapor compression refrigeration systeis studied irthe study of Sabareesh et. @#ased on their
experimental results, 0.01% volume fraction increased the average heat transfer rate by about 3.6%,
and reduced the average compressor work by about 11%, and increased the COP 17% due to the
addition of nanoparticles in the lubricating oil.

In spite of many researchers have studied on the nano refrigerants and/or nano lubricants for the
domestic type refrigerators, many significant questions should be investigated and answered; the
mixing method(diffuser mixing, laser ablation etc.) of the nano particles in an explosive refrigerant at
the room conditions, the sedimentation rate of the nanoparticles in the refrigerant or the lubricant, the
corrosion rate of the components used in the systemthanthermodynamically changes of the two
phase refrigerant in the vapor compression cycle.

Keywords: Nano refrigerantNano lubricant, Bfrigerator,Vapor compression
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Measurement of Physical Properties of Nanofluids

Maycon Ma'gBarhanddansen!, Mi | e n § Cdfrolina Ralma NaveiraCotta *,
Helcio RangelBarreto Orlande *
'Department of Mechanical Engineering, Polit®cnicalC
Uni ver si t92, Brazi 21941
E-mail: helcio@mecanica.coppe.ufrj.br

This work presents theresults obtained in the Heat Transfer Laboratdry LTTC of
PEM/COPPE/UFRJ for the measurement of the physical properties of selected nanofluids. The
physical properties of interest here are: thermal conductivity, specific heat and viscosity.

For the measement of the thermal conductivity, we have used the line heat source probes
commercially available by Hukseflux, models-UP and TR08, as well as the Flash method (Netzsch
LFA-447). The specific heat was measured with the Differential Scanning Calorid®e@ 204 F1
Phoenix, made by Netzsch, while the viscosity was measured with the rotational rheometer LVDV
IIIU made by Brookfield. The equipment utilized for the Flash method, DSC and rheometer allowed
for the temperature variation/control through theinademperature controllers. On the other hand, an
experimental apparatus was developed in this work in order to measure the thermal conductivity with
the line heat source probe, at temperatures above the room temperature. Such apparatus consists of a
chemtcal reactor, in which the probe was installed along its céiner The temperature of the
nanofluid under analysis is controlled through by the control system of the chemical reactor, which
also allows for pressurization of the fluid with an inert ge&998% pure Argon was used in this
work.

Waterbased commercial nanofluids were utilized for the analyses conducted in this work, with
nanoparticles of ADs, ZnO and Si@in different volumetric concentrations. Special focus is given for

the nanofluids with Si® nanoparticles, because they presented the best stability among those
nanofluids tested, without any apparent deposition of hanopatrticles, even after more thear aie

tests and stock.

The physical properties measured in this work are compared to other measured values available in the
literature, as well as to theoretical predictions and to the correlations proposed by Khanafer and Vafai
(A critical synthesis ofhermophysical characteristics of nanofluitidernational Journal of Heat and

Mass Transferb4, 2011, 44144, 2011).

A comparison between the thermal conductivity measured with the Flash and the line heat source
methods reveals that the last oneviites more consistent results. Such is the case because of heat
conduction through the lateral walls of the sample holder used in the Flash method, which was
provided by the equipment manufacturer, as demonstrated by numerical computations developed in
thework.

Keywords: Flash method, Line Heat Source Probe, Differential Scanning Calorimeter, Rheometer
Nanofluids
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Shape Memory Behavior of Precipitation Hardened NiTi Shape Memory Alloys

Haluk E. Karaca®, Iffan Kaya®, Hirobumi Tobe*
! Department of Mechanical Engineering, University of Kentucky, Lexington, Kentucky, 40506, USA
E-Mail: karaca@engr.uky.edu

Nickel rich NiTi shape memory alloy (SMA) has been widely used forniedlical, electrical and
mechanical applications due to their distinct superelasticity and shape memory properties as compared
to near equatomic NiTi SMAs. In this study, the effecté @dmposition, aging and orientation of-Ni

rich NiTi alloys on their shape memory (transformation strain, hysteresis and cyclic stability) and
mechanical properties are investigated.

Polycrystalline NiTi alloys were prepared by conventional inductioningeiinethod while single
crystalline NiTi alloys were grown by using the Bridgeman technique. Compression specimens, with a
16 mnt cross section and a 8 mm length, were cut by electro discharge machining. Transformation
temperatures are determined by difgiial scanning calorimetry. The therme@chanical experiments

were conducted on compression samdgsa servohydraulic test framdransmission electron
microscopy observations were conducted at room temperature to reveal precipitation characteristics
and martensite morphology.

Effects of heat treatments (between 400 to 600AC
rich Ni-Ti alloys. Precipitation formation is found to be an effective method to improve the strength of
material and also controhe shape memory properties. It was revealed heat treatments and applied
stress could significantly alter the transformation temperatures and shape memory effect response.
High Ni-rich NiTi alloys has the ability to exhibit shape memory effect under stigiss levels of 1

GPa and superelasticity when up to 2 GPa was applied without any significant plastic deformation
after selected heat treatments in compression. The shape memory behavior of NiTi alloys was found to
be highly orientation dependent. [1affented NiTi single crystals have high strength and show
perfect superelasticity for a wide temperature range.

Keywords: Shape memory, High strength, Superelasticity
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Magneto-thermo-mechanical Characterization of Polycrystalline NiMnCoGa
Meta-magnetic Shape Memory Alloys

Ali S. Turabi ', Haluk E. Karaca®, Burak Basaran?, PeizhenLi *, Yildirim Aydogdu®,
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! Department of Mechanical Engineering, University of Kentucky, Lexington, Kentucky, 40506, USA
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3 Department of Physics, Gazi University, Ankara, 06560, Turkey
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E-mail: sadi.turabi@uky.edu

Magnetic shape memory alloys (M3¥d) have attracted considerable attention recently as an
alternative to the longxisting magnetostrictives and piezoelectrics in actuator applications. MSMAs
exhibits large reversible strains (up to 10%) compare with magnetostrictives and piezoelectrics
(~0.2%) and they can operate much higher frequencies (up to kHz range) than conventional SMAs
such as NiTi (~1Hz). Single crystalline of NiMnGa alloys are the mostkmellvn MSMAs due to

large transformation strain and high thermal stability. Magnetic adotu occurs by variant
reorientation of ferromagnetic martensite phase in NiMnGa alloys. Brittleness, low actuation stress
(due to limited magnetic energy), limited operation temperature, and high orientation dependence are
the disadvantages of NiMnGaak.

Additional element is one of the most efficient method to alter mechanical, physical and shape
memory properties. Co addition to NiMnGa alloys increase the ductility of the alloy through the
formation of ductile second phases. Doping Co element @iszdes an opportunity to tailor the
Curie temperatures of transforming phases where ferromagnetic austenite can transform to
paramagnetitike martensite. Thus, NiMnCoGa alloys can be classified as-matmetic SMAs

where magnetic fiekihduced phaseransformation can be one order of higher actuation stress than
that of variant reorientation in NiMnGa alloys. Meteagnetic SMAs, e.g., NiMn(In,Sn,Sb) alloys,

can be utilized in polycrystalline form since Zeeman Energy does not depend on orientatrdrast co

to Magnetocrystalline Anisotropy Energy (MAE) in NiMnGa alloys.

In this study, the effects of Co addition to polycrystalline NiMnCoGa alloys on shape memory
behavior and mechanical properties under compressive stress investigated in order ioedeferm
potential of NiMnCoGa alloys as metaagnetic SMAS.

Polycrystalline NiMnCoGa alloys were prepared by conventional arc melting method in an argon
atmosphere using higburity elements. Transformation temperatures are determined by differential
scaniing calorimetry and magnetization properties are measured by superconducting quantum
interference device magnetometer. The magtiteanemechanical experiments were conducted on
compression samples by a superconducting magnet attached to the servahaitainiime.

NiMnCoGa alloys exhibits good shape memory behavior under stress levels up to 200 MPa in
polycrystalline form and can also be classified as high temperature SMAs with perfect superelasticity
at temperatures above edd&shtGshowlgoos yweay shape ménerg b e
effect that might result in high strain upon figfdluced transformations. Applied magnetic field
decreases transformation temperatures due to magnetization differences between transforming phases

t

where martensie st ar t temperature decrease around 5AC

Tesla.

Keywords: Metamagnetic, Shape Memory, Superelasticty, Phase transformation

24


http://iaa.thk.edu.tr/?lang=en
mailto:sadi.turabi@uky.edu

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

Breaching CNT Nanofluids Thermal Conductivity Modelling Uncertainties
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The continuous advances on electronic devices and industrial processesed the demand for new
technological solutions to improve the effectiveness of heat transfer, mainly in what concerns compact
or miniaturised systems. A novel strategy for heat transfer improvement is, therefore through the
improvement of the thermphysical properties of available thermal fluids. In the past years, a great
deal of research work was undertaken and considerable progresses have been reported mainly through
the incorporation of nanomaterials in conventional fluids, the so called nassofluid

Among the several thernphysical properties of nanofluids, the thermal conductivity is the one
gathering more attention as it appears to present an anomalous and unpredictable behaviour . Within
the various nanoparticles suitable for nanofluids taitprit appears that carbon nanotubes (CNT)
present the higher enhancements on the thermal conductivity. The production of CNTs nanofluids may
be achieved through the use of surfactants or covalent functionalization of the CNTs surface. The
latter seems #hmost promising dispersion technique.

Inconsistency in the experimental data from various research groups, due to a huge variety in the
sample production and measuring approaches, resulted in the formulation of distinct theories, and so
far no predictivanodel was assertively validated. Since nanofluids are a mixture of nanoparticles with
conventional fluids, perhaps the best approach to ensure correct {bleysical property definition

lies upon the fluid colloidal stability. The literature agrees thas essential to ensure lotgrm

stability for the development of reference nanofluids with improved heat transfer capability, preferably
without dispersing agents or stabilizers. Recently, Lamas et al. suggested that the dispersion of
covalent functioalized multiwalled carbon nanotubes (MWCNT) through a short period of sonication,
enables the production of reliable long term nanofluids. In this study it is reported the work undertaken
to identify the heat transfer mechanisms responsible for the theonductivity enhancement of

CNTs nanofluid. With this purpose, a full factorial design of experiment arrangement of 6 MWCNTs
geometries, dispersed in 2 distinct agueous solutions of ethylene glycol at 5 volume fractions is
envisaged, performing 60 differenanofluids. All nanofluids were tested at 6 temperatures, ranging
from 283.15 to 323.15 K, in a total of 360 experimental points. To ensure the accuracy of this data
base, noise factors were identified and kept to a minimum through monitoring of siacbnigitions

and repeatability analysis.

The nanofluids colloidal stability was assessed according to Lamas et al.. The results seem to highlight
the long term stability of the nanofluids, with shelf life up to several decades. The thermal
conductivity wa assessed for all nanofluids and was found to increase with particle concentration and
aspect ratio, as well as temperature independent behaviour, as expected by the classical theory.
Moreover, the thermal conductivity results are in good agreement hathffective medium theory,
developed for high aspect ratio particles with an adjusted interfacial thermal resistance. It is expected
that this methodology and extensive dia#se may significantly contribute to proper tailoring of long

term nanofluids wh engineered thermphysical properties.

Keywords: Nanofluids, Thermal conductivity, Carbon nanotube, Colloidal stability, Effective
medium theory
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Thermophysical Properties of industrial Ni-based Superalloys
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In the production of materials with high performances concerning the mechanical properties and the
use at high temperatures, the solidificatiprocessing has to be controlled with evereasing
precision. In order to improve casting quality and reproducibility, yield strength, creep resistance and
other properties, predictive quantitative numerical simulations of -gteicture formation usp
sophisticated integrated software are needéd application of such numerical tools is generally
hampered by the lack of reliable thermophysical property values, such as surface tension and density,
which are input parameters for the computational ef®dn the framework of the ESMAP
International THERMOPROP Project, the containerless processing usirgpntatt diagnostic tools

has been applied to measure the thermophysical properties of several industrial metallic systems,
included the Nbased gperalloys. However, benchmark experiments in space require, wherever
possible, comparison with the values obtained by other or similar techniques wndenditions.

In this work, the results of the on ground measurements of the surface tensionrmfpaof
commercial Nibased superalloys are presented.

The surface tension and density of sixtfdised superalloys, namely RENE N90, RENE N5; TMS 75;

LEK 94; CMSX 10 and MC 2, have been measured by a variant of the large drop method called
pinned drop rathod. In this case, the solid support was a special circular crucible with sharp edges
made in A}JO; single crystal. The design of the edges of the crucible blocks the triple line at an
fapparent o contact angl e t h ather advantageuotthe pinnedydnop r t h
method is that the asgymmetry of the drop can be imposed. The experiments were performed using
an apparatus built expressively for this purpose. A dedicated software acquired images of droplets at
high resolution and celilated geometric parameters (e.g. drop height, drop diameters, contact angels,
drop area, drop volume), surface tension and contact angles. All the measurements have been carried
out under a constant flow of A%H, mixture. In addition a 4mgetter was u=d to further lower the

oxygen content close to the sample. The surface tension and density measurements were made by
decreasing the temperature step by step. The properties were measured with an uncertainty of about
3%.

The measured values of both thensiey and surface tension are well described by linear relationships

and show negative temperature coefficients over the temperature ranges. The density as a function of
the Al concentration increases with the decrease of the Al content in the alloyexddrémental
densities are in good agreement with theNAldensity calculated taking into account a negative
excess volume. The surface tension of théddtied supealloys investigated shows linear behavior as

a function of the temperature and increasith the decrease of the Abntent in the alloy.

The results obtained in the present work will be used within the project THERMOPROP to be
compared both with the results of containerless measurements on gregindnd during parabolic

flights (mg) and then the reference valuesuld be selected and madeailable for computational

models of the relevant industrial processes, thus filling the gap on the data of thermophysical
properties of liquid Nbased superalloys selected.

Keywords: Liquid metals, Surface tension, Density, Large drop method.
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Modeling of Nanofluid Thermodynamic Properties
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Nanofluids have recently became a subject of growing scientific ibtdtesto reports of greatly
enhanced thermal properties. The nanostructured materials have specific properties and their adding
can change a landscape of thermodynamic surface of classic fluids. The key value that defines
thermodynamic and phase behavidr fluids is the critical point. These singular properties of
nanofluids have not been studied yet. At present time neither experimental data nor theoretical
assessments about changes in the singularities of conventional fluids after nanoparticle doping are
available in literature. The presence of nanoparticles should displace the singularity allocation and
change the phase behavior of mixtures due to critical point shift of components.

The principal aim of this work is to study the effect of nanopartidpirdy on thermodynamic
properties of classic working fluids. We suggest the fluids with small impurities obey the
corresponding state principle. It is hypothesized that the regular and singular parts of thermodynamic
surface of base fluid and nanofluid vismall nanoparticle volume concentration are coincided in
reduced form. To predict the critical point shift of pure substances at nanostructured materials adding
the thermodynamic models are used and influence of nanoparticle size and geometry isTstadied.
equations of state for nanofluids are presented and thermodynamic properties are calculated on the
similarity theory base. The search algorithm of nanofluid critical parameters is as follows. The
compressibility factor (Z) of nanofluid is defined v&zaled pure reference fluid propertie3.o

estimate the critical parameters of reference fluid nanoparticles (e.g., CNT) system the fundamental
equations of state in reduced form for industrial fluids (Lemmon and Span, 2006) are used.

Here we haveonsidered the critical point shift for some low GWP working fluids for heat pumps and
organic Rankine cycle embedded with CNT, Mn&0, nanoparticlesTo compute thermodynamic
properties of nanofluids in the rides dghe de@isiyob % v ol
nanofluid calculated via reference fluid density by standard linear relatioRisgipritical parameters

for nanofluids also give an opportunity to calculate their thermodynamic properties from the reduced
EoS The speed of sound isast effective estimator of thermodynansarface description since
includes main thermodynamiterivatives. Also speed of sound is related with proposed mechanisms

of thermal conductivity enhancement in nanofluielsonon transport speed is related thendapeed

as function otthe compressibility and the density of the fluid.We have evaluhedompressibility

and speed of sound via equation of statediyentional thermodynamic relationships. The change of
thermodynamic properties due to the compi@ltyi of the fluid with nanoparticles suspended is
negligible in the low volume fraction limit. A significant growth of sound speed is appeared at the
higher CNT concentrations and corresponds to similar picture of sound speed increasing at pressure
rising.

A general approach to the working fluid selection for organic Rankine cycle that meets a sustainable
development criterion is developed. The direct assessment of the efficiency criteria for the Rankine
cycle via artificial neural networks (ANN) approashproposed. The construction of ANN includes

the following sequence of actions: a choice of initial data for training; a choice of architecture of a
network; dialogue selection of ANN parameters; process of training; check of adequacy of training
(validaion); and forecasting. The back propagation algorithm has been used for ANN training. Output
values in the initial sample were calculated for various configurations of cycles based on
thermodynamic properties. As input values the givien Pc and Tz are used. The various
architectures of neural networks with different neuron numbers and activation functions in the first and
second layers were considered. The forecast of efficiency criteria for the Rankine cycle as output
parameters whichdescribe the coéfient of performance with high accuracy and without
thermodynamic property calculations is given.

Keywords: Nanofluids, Working media, Equation of state, Thermodynamic properties
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Recentlythere is a considerable interest to study a new class of materials called photoriberano

and nanewaveguides fabricated from metallic nanorods. This field is known as nanophotonics and it
is a new emerging research area whiwds applications in ssimg and advanced information
technology. Photonic waveguides made by embedding a high index material into a low index material
have been widely studied. However there is not much work done on photonic waveguides made from
metallic rods slab embedded ingbbnic crystals. Photonic crystals are materials which have band
gaps in their photonic spectra. Metallic rod lattice contains surface plasmon polaritons (SSPs).
Frequencies of SPPs can lie between gigahertz to visible light. This means that SPPgjilieciofre
photonics and electronics. Therefore, polaritonics bridges the gap between electronics and photonics
and has a wide range of applications, including high bandwidth signal processing, THz imaging and
THz spectroscopy. In this paper we have consdlérat energies of the SPPs lie within the band gap

of photonic crystal. Due to this band engineering, metallic rod slab acts as a photonic waveguide.
Numerical simulations have been performed on photon absorption and bound SPPs of the waveguide
It has bea found that when the thickness of metallic slab is greater than the wavelength of the SPPs
the energies of SPPs are degenerate. However, when the thickness of metallic lattice is smaller than
the wavelength of the SPPs the degeneracy of SPPs is remawdd the dipolalipole coupling
between SPPs. The energies of the SPPs split into the symmetric and asymmetric states. This means
that the waveguide can be switched on and off by changing the thickness of the metallic slab by
applying the stress and straiie have also investigated the nonlinearity of the photonic crystal. It is
found that the absorption in the waveguide can be switched on and off by applying the pump laser.
This reveals interesting results and can be applied to develop new types of mamicpdevices such

as naneswitches, nandransistors, nantimiters and nanaates.

Keywords: Plasmonic, Photonic, Electronic, Polaritonic
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Since heat transfer fluids such as water, oil atitylene glycol have low thermal conductivity, in
recent years nanofluids, which are a suspension ofsiaad solid particles in a base fluid, with high
thermal conductivity are used to enhance the heat transfer in many engineering electronic devices. |
this study, a numerical simulation is carried out to investigate mixed convection ofbaaezt
nanofluids in a square cavity with insulated horizontal walls and isothermal vertical walls maintained
at different temperatures and containing an adialsgtiare block at the center. The top wall of cavity
moves from left to right with uniform velocity U. The geometry and boundary conditions of the
studied problem is given in Figure 1. The governing equations are solved using a commercial CFD
code. Three diérent naneparticles, Cu, Ag and ADs are considered in the study. The computations
are performed for solid volume fraction of 0%, 5% and 10B& Grashof number is kept at a constant
value of 18 and the Reynolds number is varied so that the Richardson number will have values of 0.1,
1 and 10. The results show that the presence of nanoparticles causes a significant increase in the heat
transfer rate.
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Figure 1. Physical geometry and boundary conditions
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Characterization of Hardening Properties and Fracture Criterion for Mg Alloy Plates at
Elevated Temperature

Dong-Yoon Seok', Daeyong Kim? SangWoo Kim 2 Wonjae Kim *, Ji Hoon Kim 2, Young-Seon
Lee®and Kwansoo Chung'
! Department of Materials Science and Engineering, Research Institute of Advanced Materials, Engineering
Research Institute, Seoul National University, Daethakg, Gwanalgu, Seoul 154744, Republic oKorea
2 Materials Deformation Department, Korea Institute of Materials Science 797 Chauigen Changwon,
Gyeongnam 64831, Republic of Korea
E-mail: wonjae01@snu.ac.kr

The hardening properties and fracturgecion of an AZ31 Mg alloy plate with the thickness of 3mm
were characterized at the elevated temperature of 2B0this work. In order to account for the
softening behavior beyond the uniform deformation limit, the flow curves of the Mg alloy plate were
obtained based on the inverse calibration method, utilizing the finite element analysis of the simple
tension test, in which its strain rate sensitivity was also considered. As for the fracture criterion,
triaxiality-dependent effective fracture straimmainly covering the nonegative stress triaxiality

zone, were numerically characterized utilizing experimental data based on specimens with four
different shapes as well as the hardening data and deformation paths. For the comparison purposes,
empirical facture criteria such as the Cockctbfitham, Brozzo and Ayada models were also
calibrated. For validation purposes, the four fracture criteria were applied for a real part drawing case
and the result confirmed that the fracture criterion developedsnathbik performed best among the

four tried out.

Keywords: Mg alloy plates, Warm forming, Fracture criterion, Softening behavior, Triaxiality

Effect of Stamp Forming Pressure and Temperature on Polypropylene Sheets

Ertugrul Sef OlcagEkET dogan
Trakya University, Engineering and Architecture Faculty, Mechanical Engineering Department, EDIRNE,
22100TURKEY
’Namék Kemal University, Engineering Faculty of COIF
Corlu/TEKIRDAG, 59860TURKEY
E-mail: eselcuk@trakya.edu.tr

Materials that have been used in this work were formed mpsfarming. A stamp forming mould

which has a shape that has rectangular geometry was designed and manufactured to use this mould in
this operation. Unreinforced polymer sheets were heated with an external heater to temperature which
is close to melting thit but under melting point for each different mateeatl formed by the mould

which has been employed at room temperature to shape any parts from unreinfoiseth®Bseful
parameters for stamp forming of the polymer sheets such as heating timemépsheets, mould

velocity, stamping pressure etc. were determined before the experimental operation started. These
materials were formed in different temperature and pressure conditions. Some specimens were cut and
taken from these sheets by machiningndile characteristics of these materials were investigated.
According to tensile test results obtained from experimental stamp forming operations, after changing
the stamp forming parameters as stamping pressure and stamping temperature PP materials showed
different characteristics in (%)elongation at break and ultimate tensile strength.

Keywords: Compression, Temperature, Polypropylene(PP), Sheet, Strength
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The Thermal Conductivity Measurementwith DC+AC Driven Nanothermal Probe

Jerzy Bodzenta®, Mihai Chirtoc 2, Justyna Juszczyk',
Yinstitute of Physics, Silesian University of Technology, Krzywoustego-A08Gliwice, Poland,
“Multiscale Thermophysics LABRESPICATHE R M, Universit® de Rei ms
Champagnérdenne URCA, Reims, France
E-mail: Jerzy.Bodzenta@polsl.pl

The scanning thermal microscopy (SThM) is a kind of scanning microscopy which allows imaging of
tempeature or thermal conductivity distribution at the sample surface. An idea is to combine atomic
force microscopy (AFM) in contact mode with local temperature measurement. For this purpose
special AFM probes with temperature sensors are used. The tempérsgheg is obtained in a
passive mode, when the probe measures local temperature, while the thermal conductivity imaging is
realized in an active, in which the probe is used as a heated and the temperature sensor simultaneously.
With nanofabricated therrhprobe (NThP) spatial resolution better than 100 nm can be achieved.

In this work a possibility of use of resistive NThP for quantitative measurement is considered. The
main difficulty connected with such measurement is relatively low sensitivity of probe resistance to
the thermal conductivity of sample. In typical expena setups working at normal pressure a
relative change of the probe resistance caused by the change
of the sample thermal conductivity does not exceed a few percent. For the NThP driven with dc
current this changes are often comparable with interfesencennected with instability

of ambient temperature, noises of electronic equipment, etc. The sensitivity of measurement can be
improved by the use of loek signal detection in a case of ac driven probe. However periodical probe
heating causes problems with  mechanical stability of a system because

of thermoelastic bending.

A possible solution is probe driving with a sum of dc current and small ac current

of frequencyy. In this case the dc component and three ac components at freqaerizyeand ¥

of probe voltage can be measured. The theoretical analysis showed that the sensitivity of the amplitude
of ¥ component is 3 times higher than the one of dc voltage. Moreover, the sensitivity can be
considerably increased when the amplitudes of higher hacmare measured. An additional
opportunity connected with ac measurements is a possibility of phase measurements. In general a
phase signal is more immune to interferences than the amplitude one. A correctness of theoretical
considerations is confirmed bgsults of experiments.

Finally, results of investigations of the thermal properties of selected samples by the use of the dc+ac
driven NThP are presented. Qualitative and quantitative measurements were carried out for bulk and
layered samples. It is shovthat after proper calibration of the probe it can be used for determination

of local thermal conductivity of different structures used in nowadays technology.

Keywords: Scanning thermal microscopy, Thermal conductivity, Thermal measurement
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Numerical Simulations and Experimental Results of Quantitative SThM Measurements
for Thin Layer Samples

Justyna Juszczyk', Jerzy Bodzenta
Ynstitute of Physics, Silesian University of Technology, Krzywoustego-4,08Gliwice, Poland,
E-mail:_justyna.juszczyk@polsl.pl

Scanning Thermal Microscopy (SThM) is a technique used to investigatiabtleermal properties.
Application of nanofabricated thermal probes (NThP) with -tHin resistive temperature sensor
ensures high spatial and thermal resolution. One of the problems associated with the use
of SThM for quantitative measurements is tlaekl of a satisfactory model describing processes
occurring in the probé sample system. This is especially important for NThP, for which the complex
geometry does not allow the creation of even approximate analytical description. In this case an
interesthg tool for the analysis of processes in the prafemple system is the finite element method
(FEM).

We present the probsample FEM model allowing accurate modeling of the basic physical processes
occurring during the measurement. It enables an e#imaf the dynamic range of signal changes,
determining the highest sensitivity regime, and analyzing the potential sources of errors.
In this work we present the results of numerical simulations of SThM measurements of thin layer
samples. Simulations ny concern the influence of various factors, such as the type of substrate, the
thickness and thermal conductivity of the layer, on the SThM signal. In the caserafcsab layer
thickness the thermal properties of the substrate influence the apperenaltconductivity obtained
directly from experimental data. Based on the results obtained from the simulation, a general
procedure has been developed which allows the
obtained in the experiment, takimgo account the thickness of the investigated layer. Experimental
results carried out for selected thin layers complement the numerical analysis.

Keywords: Finite Element Method, Scanning Thermal Microscopy, Thin layers, Thermal properties

Electronic Transport in Molecular Materials

NassimaTarfa *, BoudiemaBoudjema *, Mourad Mordjaoui *

! University 20 august1955,LRPCSI Laboratory
E-mail: Boudjema b@yahoo.fr

For evaluating the performances of devices electronics based on the junctions, the study electronic
structure of interface metarganic materials such as phthallocyanines is a key of their future
application and is a present a dynamic field of researob.observed frequency dependence of AC
conductivity has been found to obey the power law: 08 where the variation o with
temperature indicates muhibpping conduction mechanism in theP. thin films. A.C measurements

have been used for identificatying the charge transport phenomenon where hopping conduction
mechanisms are frequency dependent process and provide information about the interior of materials
in the region of low conductivity and are helpful diistinguishing the hopping conduction in the
localized states from the free band conduction.

Keywords: Conduction, Hopping, Depletion layers, Interfacial dipoles
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Investigations of Thermal Diffusivity of Mixed Zns,se.x Crystals and its Correlation
with Optical and Electric Properties

Dominika Trefon-Radziejewska!, Kar ol Sf¢ JezyeBodzenta's k Guk asz 'Drewni a
Bartgomi®ej ToroCE
Ynstitute of Physics, Silesian University of Technology, Krzywoustego-4,0®Gliwice, Poland,
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E-mail: dominika.trefon@polsl.pl

ZnSSe, single crystals with different content S were examined. The crystals were grown from the

melt by the high pressure (150 atm of Argon) modified Bridgman method using high(98rB95%)

powders of ZnSe and ZnS put in graphite crucible in stoichiometric proportion.
Thermal, optical and electric measurement for solid solution of,Sg crystals are presented

and analyzed to determine an influence of composition on the d@hefiffusivity, the electrical

resistivity, the relative permittivity, and the energy gap. Thermal measurement was based on thermal
wave method with detection using mirage effect. To interpretation of experimental data a thermal
model of layered system waslopted. The results showed that the thermal diffusivity of samples
decreases with the increase of S conté@mtsx. The
t o 0. 2 & &for Zri% Se- crystal. The electrical resistivity of investigd samples was
measured by the constant voltage met h‘md.L mThHerel
ZnSe to °30.:3 m: §:Be. ThH2 meBative permittivity was determined by dielectric
spectroscopy and decreased with incregasulfur content in the ZnSe. Further, the optical band gap of
ZnSSe , were determined from photoluminescence spectra. The following values of energy gap were
obtained: 2.71 eV, 2.76 eV, 284 eV and 2.89 eV for ZnSe, (B 7Zn$.Ses

and Zn%sSe ; crystals, respectively. Possible correlations between the thermal diffusivity, the optical

band gap and electrical properties were studddained results showed clear dependence of those
parameters on S concentration in the sample.

Keywords: Thermal diffusivity, Photothermal wave methodVIl Semiconductors, ZnSe
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Development of Cellular Ceramics Bricks Starting From Clays

Khaled Boumchedda®, Bahia Ghernouti*, Tahar Aouroun 2, Azzedine Ayadi'
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This study presents a method of elaboration of celkdaamics, developed according to the principle

of elaboration of cellular structure at green state; the heat treatment of sintering consolidates this green
state to give the final porous material. This method facilitates the reproducibility of the mareutdct
porous materials having same porous volume and an only size of cell.

The elaboratiorof cellular ceramics bricks is carried out by following 5 std@$:Preparation of
barbotine of clay and chamotte. A deflocculating agent is added to optimise a maximal density of
barbotine associated with a minimal tenor of water. Chamotte is obtained by calcination of clay at
high temperature. The use of chamotte afldw decreasing the large contraction which undergo the
clays during firing, and which causes deformations, and damages to the products. The optimal mixes
of clays and chamotte must be optimised for avoiding the deformations and guarantee a minimal
solidity at dry. (2) 10 cn? of commercially foamed agent is added for obtaining foamed slurry by
energetic mechanical agitatior{3) The last solid material which is added is a mineral binder such
refractory cement or Portland cement. This mineral binder allastdrying of the cast foamed slurry
without collapse, and it provides solidity to the dry sample. The optimal quantity of cement which
avoids collapse is ~10 % in weight based on the weight of solids matéjaiBouring the foamed

slurry into paralleepiped metallic moulds for drying at room temperature during 48} hours,
foll owed by tot al (8)Fiyngihespecimensat igh teraperatiredf@ obfai@ing

the cellular ceramics.

Cellular ceramics are elaborated in interval of dgnshich varies from 1.0 to 0.40 g/chwhich
corresponds to a porosity which varies from 60 to 90 % of total volume of material. The evolution
volume of the foam slurry as a function with the addition of water shows a critical point where the
volume incrases abruptly, and the density decreases strongly. The corresponding porosity is around
75- 80 % of total volume of specimen.

The same remark is observed on the flexural strength; around the critical porosity, the mechanical
resistance falls brutally. AbsThe stresstrain curve of porous ceramics (porosity < 40 %) compared

to cellular ceramics (P>60 %), shows a strong decrease of elastic modulus for over 70 % of porosity.
The cellular specimens have an interconnected cellular structure with a goosizgodéstribution.

The size of cells varies from 1/100 mm to 1 mm.

Cellular ceramics bricks were elaborated starting from foamed slurry of water, formed of Algerian
clays, and foaming agent. The consolidation is performed at room temperature, by achdire mi
binder which allows the transformation of foamed slurry into a rigid and stiff body that can be
machined in the green state after drying. The sintering of samples gives interconnected cellular
materials with a good pore size distribution. This waglaboration confirms well, the possibility to
predict the density, the volume of voids, and the size of cells of porous specimen.

Various porosities were obtained with this novel method of elaboration of cellular materials from 60 %
to 90 % of vacuum, andarious sizes of cells, from 1/100 mm to 1 mm.

Key words: Elaboration, Cellular ceramics, Clays, Lightweight bricks.
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Improvement of Thermal by and Electrical Properties of SiliconNi Composites Usinga
Magnetic Field Process

A. Boudenne', B. Garnier ?, V. Levchenko®, Y. Mamunya®
'Univer sEdt® CPra®tiesi | Val de Marne/ CERTES, 61 Av. du G
2Laboratoiredd her moci n®t i que, UMR CNRS 6607, Ecol e Polyte
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The research aiming at creating new materials with high performances based on polymer composites
and nanocomposites is still growing. Among large investigations in this field, the production of
thermally and electrically conductive polymer composites takes eaiaspglace because of the
possibility to use such materials in a large variety of applications including many sectors
(microelectronic devices, automotive, biomedical
The polymer matrix includes both thermosetting and thermoplastic tyjfésrebt kinds of fillers or
reinforcements have been developed to process composite materials with desired thermal, mechanical
and electrical properties. Reinforcement fillers have an important role to play in enhancing polymer
performance and producti@fficiency. For electrical and thermal conductivities improvement, the use

of conductive metallic particles is well adapted. However, the introduction of such filler alters the
advantageous mechanical or physical characteristics of polymer matricesntpatt strength, low
density). Therefore, it is of great interest to minimize the amount of added filler.

In previous works, we have shown that spatial distribution of dispersed the metallic filler (Ni and Cu)
influences thermal conductivity of the PVC/NBRVC/Cu and PP/Cu composites. When filler
distribution results in formation of a segregated structure, the thermal conductivity gets enhanced
compared to a random distribution of filler in the polymeric matrix.

The use of electrical and magnetic fields dgrihe process of the preparation of composites, is also an
interesting way to enhance both electrical and thermal conductivity of composites along the aligning
direction, provided that the particles are electrically or thermally conductive in nature.

Int hi s wor k, composites based on silicon rubber
were prepared. Three different spatial distributions of Ni particles (randomly orientation,”/tand

the magnetic field) with several filler concentrations were used.

The samples of pressed silicarbber/Ni composites for measurements thiermophysical
characteristicswere produced as 235 mm plates with 1mm thickness. The samples used for
electrial measurements were shaped as discs with 30 mm in diameter and thickness of 1mm.

The thermal conductivity was measured using an experimental device that represents an extension of
the normalized hot guarded plate method. The specific heat measureveemtperformed using a
microcalorimeter Perkin Elmer DSC Pyris with-@ 0 AC cryostat . The DC el
conductivity was measured using a telectrode method.

The experimental results were analyzed and compared with theoretical models to teepiaarmal
conductivity behavior of composite as a function of filler content and alignment. The results indicate
the enhancement of electrical and thermal conductivities of sifidolmer/Ni composites in case of
magnetic field processing. The alignmehNNi particles to parallel magnetic field in the Hgstlymer

system is identified as the main advantageous way for the enhancement of the electric and thermal
conductivities compared to the random and/or perpendicular alignment of particles by masgdetic f

Keywords: Thermal and electrical conductivity, Polymer composites, Nikel particles, Thermophysical
properties
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Progress in PhosphorusContaining Polymers: Design, Structure and Properties.

Tachita Vlad-Bubulac *, Diana Serbezeanu, Corneliu Hamciuc *, lonela-Daniela Carja*
iPetru Ponio Institute of Macromolecular Chemistry,
E-mail: tvladb@icmpp.r

The present contribution focuses on our recent research in the field of phosphorus containing
macromolecular compounds, the main goals being the design, synthesis, characterization afid study
the properties of new polymers containing phosphaphenanthrene heterocycle in the side chain and
some polymers containing phosphorus in the main chain.

These polymers have been prepared through polycondensation reaction between aromatic dichlorides,
aramatic bisphenols and a series of aliphatic diols, functional modification through polycondensation
with phosphonic dichlorides etc.

The complete synthetic procedure of the monomers, intermediates and polymers will be presented.
The structure of the monongeand intermediates and the basic characterization of the polymers have
been performed using elemental analysis, NMR and FTIR spetroscopy, inherent viscosity and
molecular weight measurements. The complete study of thermal stability, liquid crystalline,
mechanical and optical properties, fire resistance was also done, by means of thermogravimetric
analyses, FTATGA-SEM measurements, DSC, X Ray diffraction, polarized light microscopy etc.
The structureproperties correlations will be discussed.

Keywords: Thermal properties, Flame retardance, Ligthigstalline polymers (LCP)
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Finite Element Analysis of Damping and VibrationResponse of Epoxy Resin Reinforced
with Nitrile Butadiene Rubber

Gabriel Mansour *, Konstantinos Tsongas, Dimitri Tzetzis *
YAristotle University of Thessaloniki, DepartmasftMechanical Engineering, Thessaloniki, Greece
?InternationaHellenic University, Thessaloniki, Greece
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A computational analysis is performed in order to investigate the vibrational belfdpoxy resin
composites reinforced with Nitrile Butadiene Rubber (NBR). Mechanical tests were conducted for
concentrations of 10, 15, 20 and 25wt% of NBR as well as pure epoxy resin which served as a
reference sample. The damping ratio for each coitgepecimen was theoretically estimated with a
proposed arithmetic model, based on the rule of mixtures and it was subsequently used to calculate the
theoretical vibration modes of composite materials under study with the aid of finite element analysis
(FEA). The FEA model simulated the samples with the various NBR concentrations based on the
properties derived from the mechanical tests while utilizing within the model the theoretical damping
ratio. The method to evaluate the vibrational behavior of theig@ns was a cantilever beam excited

into its fundamental mode by an impact force. The mechanical tests have shown a clear reduction of
the modulus with the addition of NBR, while it was evident that the NBR composites could absorb
greater amounts of straenergy. The vibrational analysis results reveal that the cantilever beam
reaches the highest tip deflection for the sample with 25wt% NBR, while it demonstrates the highest
rate of amplitude decrement among all tested samples. Overall, the study tastshb NBR
composites could advancethestatea r t i n t he yeld of polymeric dam
and great amounts of energy dissipation in a wide variety of structural components and systems.

Keywords: Polymer matrix composite, EpoxyeRBin, NitrileButadiene Rubber, Vibrational behavior.

36


mailto:tvladb@icmpp.ro
mailto:ktsongas@auth.gr

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

Measurement of Rock Materialsby Pulse Transient Techniqud Uncertainty Analysis
of Two Modelsfor Cylinder and Cuboid Shape of Samples
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The nonstationary dynamic methodthe Pulse transient techniquéhas been used for investigation

of thermophysical properties of porous rock materials. The small heat disturbance in a form of heat
pulse generated inside the specimen set is used for thermal characterization of the specimen within a
single measurement. From the temperature responsehedhpulse the thermal conductivity, thermal
diffusivity and specific heat are calculated. Several models for pulse transient technique has been
tested in regarding various effects that influence of accuracy of measured thermophysical parameters.
The effet of heat losses from the sample surface in dependency on cylindrical or cuboid shape of
specimen set is discussed in this paper. Discussed models are including the heat transfer coefficient
from the sample surface to the surrounding. The real experintamtdition considered by models is

the temperature of the heat exchangers at the both ends of specimen set. Thus the both models for
cylinder as well as cuboid shape accounts stabilized temperature at the both ends of specimen set.

The uncertainty analysief models was introduced. The uncertainty in this analysis follows the
influence of small disturbance on the model input. In this case it is a temperature noise at the
measurement of temperature response. This noise causes certain level of uncettendgtimation

of output parameters of the model. The analysis show under which conditions this uncertainty is
acceptable and helps to set measurement conditions. It serves as tHeopafir the set of
experimental parameters in measurement process.

The three dimensional model is solved for cuboid shape of samples and the two dimensional for the
cylindrical one. Both models account the final geometry of the specimens. The heat transfer
coefficient between the sample surface and free surrounding isndéedand discussed with regards

to the measurement uncertainty. The uncertainty analysis was done to explain relations with the total
time of the recording of the temperature response and the specimen geometry with respect to
uncertainty and thus the finatcuracy of measurement. The proposed analysis is applicable to any
physical model within even outside of the class of the transient techniques.

The test of uncertainty analysis procedure has been performed on data obtained from experimental
data measurkon natural stones, e.g. sandstone, tuff and marble.

Keywords: Ttransient technique, Uncertainty analysis, Sensitivity coefficients.
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Transverse Flexural Free Vibration Analysis of Rotating Eulef Bernoulli FGM Beams
by the p-FEM
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The lifetime and operating temperatures of turbine blades,-embme blades and helicopter blades
could be further improved considerably by thermal barrier coatings withidmally graded concept.

The functionally graded materials are inhomogeneous composite materials where the properties of the
constituents vary gradually and smoothly. In this study, the transverse free flexural vibration of a
rotating functionally gradedeam is investigated. From Hamilton's principle, the linear partial
differential equations based on EiilBernoulli beam theory are derived for coupled stretching and
bending motion. Here we show that, by neglecting the inertia force in axial directiagheamrtial
coupling terms between axial and transverse displacement caused by the variation in material
properties through the thickness, the uncoupled bending equations of motion can be obtained. A two
node beam Fourier -plement is developed and usedth 4-dof at each node (longitudinal
displacement, transverse displacement, the slope and the curvature). The convergence properties of the
rotating beam Fourier-plement is examined, the results are compared with those of the literature.
Only one elemenis used to obtain good modal frequency prediction, leading to a significant decrease
in computational effort compared to conventional elements. The Southwell coefficient giving a useful
approach between rotating and frotating frequencies of rotatingem is investigated, for a given
Youngds modul-las exporentiamnd, hubpaiiav dlso, the influence of angular speed,
Youngds modul u slawreaporiem onattmednatusab frequencies and mode shapes is
investigated.

Keywords. Rotating functionally graded beam, Fouriprelement, Southwell coefficients, centrifugal
stiffening, natural frequencies.
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The Effect of Synthetic Fibres on he Mechanical Behaviour of
Reinforced Concrete Beams
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The objective of the present investigation is to study the effect of the inclusion of synthetic fibres o
the mechanical behaviour of reinforced concrete beams subjected to a flexural loading. The synthetic
fibres used are recycled from the waste of brushes and domestic sweeps fabrications; they have lengths
between 40 and 60 mm and a diameter of 0.47 mns. gilesent experimental work shows that the
presence of the synthetic reinforcement in concrete confers it a high ductility and a better distribution
of cracks along the tension zone of the loaded beams. Moreover, the beams reinforced with synthetic
fibreshave exhibited a significant flexural strength by comparison to those without fibres.

Keywords: Synthetic fibres, Reinforced concrete, Beams, Cracks, Ductility

The Effect of Filler Type on the Propertiesof In-Situ Polymerized PP Nanocomposites

Omar Sultan*, Albert Van Reenen’
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2Dept of Chemistry and Polymer Science, University of Stellenbosch, South Africa
E-mail: sultan@zu.edu.ly

Polypropylenef/filler nanocomposites were prepared bgitin polymerization with MAO activated
metallocene catalyst without supporting the catalyst on the filler. The effect of addition of MAO
treatednanofiller, at different loads, on the polymerization kinetics and consequently on PP matrix
microstructure was investigated. To this end, two different fillers (Silica and Calcium carbonate) were
used in this study for the preparation of the PP nanocstiego A G symmetric metallocene catalyst
ansadimethylsilylbis(2methyl benzoindenyl) zirconium dichloride (MBI) was used as the catalyst.
Results show that the kinetic of the polymerizations were profoundly affected by the presence of the
filler particles, in comparison to the kinetic of homogeneous polymerizations. Therefore, the
microstructure of the polymer matrix was also influenced by the presence of treated nanofillers in the
polymerization media. It was also evident that the different types dildveaffect the polymerization
activity and the produced PP microstructure differently.

Keywords: Nanocomposites, PP microstructuresitu polymerization
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Recycling High Performances Concrete

AbdessamedAzzez Rahmani', MohammedChemrouk ?
Doctorate student, University of Sciences and Technology Houari Boumedien, Algeria.
%Professor, Faculty of Civil Engineering, University of Sciences and Technology Houari Boumedien, Algeria.
E-mail: mchemrouk@yahoo.fr

Concrete is the worldds most used construction
adaptability and flexibility in use, the availability of workmanship, the relatively tavest and the

longer term maintenance. The higher rate of construction development that is witnessed today
throughout the world requires an ever increasing demand in natural aggregates to supply the concrete
construction industry. Yet, the available stoibgs and quarries for aggregates are no more sufficient

to fulfil this need. Furthermore, the search for new aggregate extraction plants is facing multiple
obstacles due to sever ecological equilibrium problems of the nature and the preservationtofahe na
resources of our planet. In this sense, the continuous land use for aggregate extraction and the
mountains devoured represent real negative environmental impacts that should seriously be taken into
consideration by the concrete construction indusBych concrete construction industry is also
affecting our nature and hence having a serious negative impact on our environment through the
landfills and disposals of the demolished concrete and building rubbles resulting from the increased
and varied denlition activities. Reducing such negative environmental impacts goes inevitable
through the search for replacing natural aggregates to make concrete. This will certainly safeguard the
ecological equilibrium of our nature and relief our environment fromesineld residual waste
products.

In this sense, recycling the demolished concrete into construction is an ideal replacement solution. For
this objective to be achieved, the first step needed is to identify the important properties of the material
required o produce a stronger and highly performing concrete using recycled aggregates. Once it will
be shown that these properties can be achieved and sustained with recycled aggregates, recycled
aggregate concrete will become a more viable option for a suswideltlopment in harmony with

nature.

The present work looks at the possibilities of recycling the demolished high performances concrete as
aggregates to produce new concrete. The results show that the recycled aggregates produced may be
particles of an Kginal natural aggregate covered with cement paste, particles of a stronger cement
paste and particles of an original natural aggregate. Different concretes were made with substitutions
of 50%, 75% and 100% of recycled aggregate respectively as coaregaiggThe resulting concrete
materials had compressive strengths and tensile strengths comparable to those of the original concrete
even when 100% of recycled aggregate was used. This was thought to be due to the relatively stronger
cement paste by comjson to that of ordinary concrete. Indeed, in high performances concrete, the
hardened cement paste is often as strong as the aggregate itself or even more; traces of crushed
aggregate particles are often observed in a crushed high performances cpecigiers The results
obtained lead to the conclusion that recycling high performances concrete as aggregates leads to a new
high performances concrete without any major drop in the mechanical strengths. Recycling high
performances concrete appears to kalaable resource that has a key role in meeting the challenge of

a sustainable concrete construction for a sustainable development that fulfils the needs for the current
generation without endangering the opportunities for future generations to mepatheular needs.

Keywords: Compressive strength, Tensile strength, High performances concrete, Cement paste,
Aggregate, Recycling.
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A Premature Failure of a Superheater Tubing in a PowerUtility Unit

Elarbi O. Khalil ?,
'University of Tripoli, P.O.Box 13292, Tripoliibya,
E-mail: ekhalil9@yahoo.com

Boiler tube failures continue to be a major cause of boiler forced outages. This paper presents the
failure invegigation of a superheater tubing material, and describes some mechanisms by which
materials may fail at high temperature service. Samples were collected from one ofitked pibwer

plants in Tripoli after five years of servicEhe as received supheater tube showed considerable
bulging at the fracture locatiorCollected failed samples were undergone several experimental
examinations including visual inspection, thickness measurement, chemical analysis, and micro
structural evaluation.

Based on theesults of this investigatiorit is believed that the tube has failed as a result of ductile
stress oveload failure caused by rapid shéetm overheating. In this situation, the tube metal
temperature is extremely elevated from a lack of cooling steamthrough the tube. This has been
assisted byresence of internal oxide scale deposit on inner tube surface which leads to higher than
design operating temperatur@se internal oxide deposit could have been formed by the-oaetyof

a bad quality ttam which brings suspended or dissolved solids (hardn&sspa result, creep
expansion thinned the tube wall and creep rupture resulted in failure by ductile strekma\vadr
elevated temperature.

Keywords: Superheater, Offired Boiler,Overheating, Rupture, Oxidation
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Characterization of Sintered %50 Ni-%48 Cr-%2 Ti Powder Mixtures
Containing Intermetallics

Ah met Y °'mAgharkEeoh? Ismail Yildiz °
!Afyon Kocatepe University, Engineering Faculty, 03200, Afyonkarahisar/ Turkey
Afyon Kocatepe University, Technology Faculty, 03200, Afyonkarahisar/ Turkey
$Vocational College of Iscehisar, Afyon Kocatepe University, Afyonkarahisar, Turkey
E-mail: yonetken@aku.edu.tr

Intermetallic materials are among advanced technology materials that have outstanding mechanical
and physical properties for high temperature applications. Especially creep resistance, iiyvadéns

high hardness properties stand out in such intermetallics. The microstructure, mechanical properties of
%50NiF%48Cr and %2Ti powders were investigated using specimens produced by tube furnace
sintering at 1000 4 00 AC t emp er at u rteg of tArnaxy aduifooss a metallicpluases i s
Ti,Cr and Ni have been prepared under Ar shroud and then tube furnace sintered. XRD, SEM
(Scanning Electron Microscope), were investigated to characterize the properties of the specimens.
Experimental results caed out for composition %50MN%64 8 Cr and %2 Ti at 1400AC
best properties as 184HV and 6,24/chensi ty were obtained at 1400AC

Keywords: Sintering, Intermetallic, High temperature, Composite

Mechanical Proportiesof a Composite Produced From Electroless
Ni Plated Cr and Ti Powders

Ahmet Y °!'mAgharkEeoh? Ismail Yildiz °
! Faculty of Engineering, Afyon Kocatepe University, 03200, Afyonkarahisar, Turkey
Afyon Kocatepe University, Technology Faculty, 03200, Afyonkarahisar, Turkey
3Vocational College of Iscehisar, Afyon Kocatepe University, Afyonkarahisar, Turkey

E-mail : iyildiz@aku.edu.tr

Intermetallic materials such as NiTi, 48ir,, CrTi areamong advanced technology materials that

have outstanding mechanical and physical properties for high temperature applications. Especially
creep resistance, low density and high hardness properties stand out in such intermetallics. The
microstructure, mehanical properties of %64Ni plated %32Cr and %4Ti powders were investigated

using specimens produced by tube furnace sintering at-180® 0 AC t emper at ur e. /
consisting of ternary additions, a metallic phase, NiTi andiNiave been prepared wtdAr shroud

and then tube furnace sintered. XRD, SEM (Scanning Electron Microscope), were investigated to
characterize the properties of the specimens. Experimental results carried out for composition %64Ni
plated %32CGr%4 T i at 1300 AC stpmwpegiessas 208HW and 6,87 kdensity were
obtained at 1400AC

Keywords: Sintering, Intermetallic, Electroless plating, Composite
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The Effects of the Nanoclay on Mechanical Propertiesfohe Eglass/Epoxy

Abbas Masoudi', Mohammad Hossein Pof Gholam hossein Liaghat' 2
! Impact and explosion laboratory, Tarbiat Modares university, Tehran, Iran
2P.0.B. 14115111 Tehranlran.
E-mail: m_h_pol@modares.ac.ir

Recently, application of Nargarticles in reinforcing composite structures has been a center of debate
for many researchers. One of such particles is the nanoclay silicate layers.

This pape investigates a set afhechanical properties of epoxy/nanoclay nano composite and E
glass/epoxy/nanoclay hybrid nanocomposithe nano structure laminates used in this study-is E
glass/epoxy/nanoclay. The Blass fiber used in this study has a unidirectional configuration with a
real density of 409 g/m The epoxy system is based on CY219 resin and HY5161 as a hardener.
Closite30B is the nanoclay used in this stu@yosite 30Bnanoclay, dispersed into the epoxy system

in 0% ,4% ,7% and 10% ratios in weight with respect to the matrix

X-ray diffraction test shows that naparticles are intercalated in naresin system. Stresdrain
relationship of Eglass/epoxy/nanoclay hybrid nanocomposite in longitudinal and latitudinal
directions are shown in Figs. 1 and 2, respectiveihe resultof the mechanical propertieshow that

the addition of nanoclay causes an increase in faikire strain, while the modulus has not changed
significantly. Moreover, théoughness has increasedilhof the percentages of the nanoclay

stress (MPa)

strain

Fig 1. Variation of stresstrain in the Eglass/epoxy/nanoclay iongitudinal direction

stress (MPa)

strain

Fig 2. Variation of stressstrain in the Eglass/epoxy/nanoclay iatitudinal direction
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The results indicate that the modulus does not change in 4% and 7%, whiledbhesdmn 10%.
Moreover, the toughness has increasedllinf the percentages of the nanoclay

Keywords: Nanoclay, Closite 30Bylechanical Properties

The Effects of the Nanoclay on Ballistic Properties of GLARE

Abbas Masoudi!, Gholam hossein Liaghat?, Mohammad Hossein Pot
! Impact and explosion laboratory, Tarbiat Modares university, Tehran, Iran
2p.0.B. 14115111 Tehranlran.
E-mail: Ghlia530@modass.ac.ir

GLARE (Glass Laminate Aluminum Reinforced EpoxXyglongs to a class of hybrid composites
which were originally developed for use in primary aircraft structures, such as fuselage skin and lower
wing skins.

This paper offers a set of experimental investigations into ballistic impact behavior eméber
laminates (GLARE) reinforced by nanocl®anoclay Closite 30B, dispersed into the epoxy system in
0%, 4%, 7% and 10% ratios in weight with respect to the matrix, was cHz@24 T3 aluminum

alloy with 1 mm thickness was used as facing sheets in GLAREtgte. The composite section is
composed of unidirectional E glass, with the areal density of 408 efmoxy resin CY 219 and
HY5161. A steel projectile, measuring 10 mm in diameter, 15 mm in cylindrical section, and a total
length of 122.5 mm with a o@ angle and 46RC hardness was selected. The fiber weight fraction of
resin to composite was 60%. GLARE 5 with the configuration of 2/9@)0,) was chosen among 6
different types of GLARE for the testBallistic experiments were carried out using a gas gun capable

of measuring the input and output speeds. The experiment speed was set at 225 m/s and 205 m/s. Fig.
1 shows the Crossectional views of the panel after impact test.

-

Fig 1: Crosssectionalviews of the panel after impact test.

Fig. 2 shows the amount 8pecificenergy absorptionThe difference betweethe kinetic energyf
the projectile,before andafter impact,Divided by the initial kinetic energgf the projectile)with
various nanoely contents.
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A
— _ o

= /=205 mM/s

specific energy (%)

—® =V=205m/s

clay content(%o)

Fig 2: Specificenergy absorption with various nanoclay percentages

The resultof the ballistic impactexperimentshow that the variations &pecificenergy absorption

in 4% of nanoclay igmsignificant. However, in nanoclay contents of 7% afél, theSpecificenergy
absorptiorincreases.

Keywords: Nanoclay,Impact, High Velocity
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Experimental and Analysisof the Uniaxial Behaviorof High Density Polyethylene Pipes
(HDPE-100)

Abdelkrim Aid *, Djebli Abdelkader *
Y aboratoire LPQ3M, B.P 305, University de Mascara, Algeria
E-mail : djebliabdelkader@yalwofr

In this paper, an experimental analysis for determining the fatigue strength1®0PEBne of the most

used High Density Polyethylene (HDPE) materials for pipes, under cyclic axial loadings is presented.
HDPE is a thermoplastic material used piping systems, such as natural gas distribution systems,
sewer systems and cold water systems, becoming in a good alternative to metals, as cast iron or carbon
steel. One of the causes for failures of HDPE pipes is fatigue, due to pipes are undeoayeig; |

such as internal pressure, weight loads or external loadings on buried pipes, which generate stress in
different directions: circumferential, longitudinal and radial. HDPE pipes are fabricated using an
extrusion process, which generates anisotrgpiperties. By testing in the Laboratory a series of
identical specimens obtained directly from-PE) HDPE pipes in longitudinal directions, the
relationships between amplitude stress and number of cycldsc(8ve) test frequency 2 Hz and

stress ratid? = 0.0 are established.

1 1 1 1 l
o
,_-‘J-H--‘_\_-\_\-\-\"-\. — o [
S B . [
T w7 — L .
(= 9 T
= 1] 205 - ot?
oo fa 17 MPa
g Ji:'ll} a5
: i — 04 1 * 16 MFa
(b) 0,3 i i i i
. |
) 2 W 13 ® B W m o = = i 2000 G000 aQoon 12000  150C
Strain (%) Cycles number
Fig. 1.  Stressstrain curves for both strain rates, (i Fig. 2. Elongation changes during fatigue testing
global, (b) Small deformation zoom. Longitudinal direction for two levels of maximum stre

16 an 17 MPa.

Keywords: High Density Polyethylene, Pipes,HDRBO; Cyclic loading
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Mechanical and Microstructural Study of Photo-Aged
Low Density Polyethylene (LDPE) Films

Imane Meriam Babaghayou®, Asma Adelhafidhi .
YUniversity of Ammar Telidji , PO.Box 37G 03000, Laghouat, Algeria
Email: mi_babaghayou@yahoo.fr

This study deals witthe aging of Blown extruded films of lowdensity polyethylene (LDPEused

for green house coveringhe LDPEhave been subjected to climatic ageing in aSabaran facility

at Laghouat (Algeria) with direct exposure to siline microstructurathanges in the filmsvere
analyzed byIRFT for different state®f ageing The nechanicakharacterizationvas performed oa
uniaxial tensile apparatud he mechanical propertiesuch asyoung's modulusstrain atbreak,and
stress at bredkave beeffiollowed for different statesf exposure timé¢0 to6 month3.

The Climatic ageingof LDPE films showsthe effectof ageing on thenicrostructuraPlanwhich leads

to: i) To an oxidation of thanolecular chainsii) To the formation ofcrosslinkingsand breaking
chains, whictbothof themareresponsible of thene ¢ h a n i ¢ a Imodifieatioasefithe mdiesial.
Crosslinksarein favor of strengthening dhe mechanical propertieg breakii ncr e asred.od
In other side the chains breaking leads to a decrease of these prophgiaxrease in th¥oung's
modulusalso sems to berelated tothosestructural changesince thecrosslinksincreasehe average
molecular weight. Branchings and tangles are favorable pairs for the ductile nature of the material.
And in other side the chains breaking reduces the average moleaiggnt and therefore promotes

the stiffening (following to morphological changes) so the material becomes fragile.

The postmortem analysisof the sampleshows thatthe mechanical streshas an effect orthe
molecularstructureof the material. Althougif quantitativelythe concentrations of differenhemical
speciesexchangesfrom a quantitative point of view only the unsaturations raises the polemics of a
possible microstructural modification induced by mechanical stress applied during the testsile
Also we recommend a more rigorous analysis with other means of investigation.

Keywords: Low-density polyethyleneAgeing Mechanical propertiesRTF
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Calculation of Thermodynamic Propertiesof CO, Usingthe Combined Thermal
Equation of Statewith a Small Number of Adjustable Parameters

Petr P. Bezverkhy', Viktor G. Martynets *, Sergel V. Stankug
'Nikolaev Institute ofnorganic Chemistry SB RAS, Novosibirsk, Russia

*Kutateladze Institute of Thermophysics SB RAS, Novosibirsk, Russia
E-mail:_ ppb@niic.nsc.ru

The approximatiop,”7, data of CQwas made in the interval® <r/r.<2,217 K<< 430K, 0 <p

O 25 [10) using the new combined equatpiscan of st
explicit function of7 andT. CES written in the fornp/pe=Y pyeafpe + (1-Y) Predpe. It includes a new

regular partpg for the approximation ofp,/, @ata in liquid and gaseous states of areas outside the

critical region, the singular paf. whichis scaling equation of state for the critical region, and
crossover functiorY = ¥ erfq NI |) exp § €( §9) to combine these equatiofld =TMTT ¥ =

} Iy =¥71 1,1 d padjustable constants)

Regular contributiom,, consists of the sum of 8 terms of the equation includiigstableconstants A

- Ag, three of which are calculated through the remaining 5 adjustable constants using the conditions at
the critical point.

Preg/ Pc = Z’C‘{l+ A(T(t) - Vtyw ) - Aouik (1) - Ag,:—v + (1-/%:4 + A (1= Ae)” + (1)
+ AwPt3e 3 4 p (g - )3 @Bw- )Pt - 1- /1))
Here¥: = }u/ d v is the liquid density at the triple poirit; T/Tg, f(t) = exp(-1/t) - 1, fy(t) = exq(1A) -
1, z,= pof {RTiyis the compressibility factor at the critical pointw) = (1 - w2 (4w- ) .
The scale (singular) part of the equation of spgig containing the values @&, j . T, and adjustable
constantq, k, M-a,, C;, used in the form taking into account the expansion of the integral term
- kfPr(t +a, |Dr [/2)9dDr in series:

Pscar! Pe =1- k(g - )Dr |Dr [ 1+ 1+ddD” +k(t +a, |Dr {/*)9(Dr +Dr?)-
2)

D /b
weiepiorete 90 %100 F
2 1+2b t

wherek is the compressibility coefficient in asymptotic dependepge = ¢ ° /k on the critical
isochore. The magnitude qgfin Eq.(2) is a factor in binodal dependenge =(-U I>§I”ch(-L')1'U, g b,

U arecritical exponentsU- the index of the specific he@, at M-a, = BcTdpc- @, S, is critical
entropy per unit volumeg, is a constant of Pokrovsky transformations. Valaes0.3255,0= 1.239,
U=0.11 are taken in accordance with thdi®ensional Ising model. For GQthe critical parameters

are taken from the papB. Span, W. Wagnel, Phys. Chem. Ref. Data (199%)= 304.1282 K} =
467.6 S I6Wp. = 7.3773 MPa, ¥, = 2.520381. The totalumber of systemspecific constants
fourteen. To find them the minimization of a quadratic functional of relative deviations was used. The
array ofp , jdatal'for CQ (731 points) was formed using a tabular data up to 25 MP&an, W.
Wagner 1999 which do not include the critical region, and in addition an experimgntal i data T

of V.G. Martynets, E.V. MatizefSSSD, Physical constants and properties of substances. Issue 13,
Izd. Standarty, 1979, MoscowandP. Nowak, Th. Tielkes, R. Klealrm and WWagner(J. Chem.
Thermod. 1997) n t he wide vicinity of the critical poi |l
0.42%) in description op , jCOJdata over the entire region of gas and liquid states. The heat
capacityC, was calculated orsochores and isotherms including the critical region and the binodal,
using defined CES constants; & 0.03526105A, = 1.2189927A; = 2.4763865A, = 0.789272A¢

= 0.0298947A; = 0.0799580A;= 69.729003As= 0.0000733330M-a,= 7.2801661 = 0.110155;

k = 9.7211647;1 = 152.318;, m= 10.07; C; = -26.50) The weltknown expression

)+(M - a)t +Ct?/2
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wa, 2
MS 4w \vas applied to calculat€, using this CES constantsVe

08 K g,
obtain total expression f@, using Egs.(1) and (2):

- _ " uz(pscal' Preg)/ Pcy dwy W H(Pscal - Preg)! Pcy Y § dw v a2y dw
Cv Cv,reg Z(:Rt?([—z]wﬁl chRt(f){*]WQm EW? I Rt(l)’fpscal' preg)/pcé;}%;gwwz

3)

where the integrals can not be expressed in terms of elementary functions and are calculated
numerically via a simple prograr ..; has a formgC, e Cy,igi RY AL li AVt +
A 3347 8t +31%) kH 25 Ae®lg}, where k=¥ (v T )3, I =1 €"%[24/5" + 24w/5® +
127125 + API5 + WI5 +24/5, |5 =1 ¥%(¥, - ¥)*2. The accurate expressions for derivatives of
PscalPe (2) oNnt [ were applied to calculate the C, (3) on the neacritical isochores:

(Pscal/ M)/ Pe =kt +a, 1Dr [12)F4Dr +Dr?) - kgipr (¢ +a, |0r (2)91dDr +(M - &) +Cyt

(2 (Pscall Pe)/M2) =kalg- Dt +a, |Dr [ 2)92(Dr +Dr?)- kg(g- Dipr(t +a, |Dr 1°)9 2dDr +C;, (4)
where the integrals in (4) were replaced by convergent sdmnidgermulas (4) the dependence of

temperature on the density on the binodal was included in symmetric approxint&tiom|( ') to
calculateC, along binodal. In this case, the expressions (4) have the form:

- b -
(Pecal W)y Py =kg(ap - 7107 +(1- = )pr ] 0r (P17 4 (M - ag) +Cy

(2 (Psca/ P/ 182) = kg(g- D(ap - A7 41 Dr (922 (Dr +Dr?)+ b|Dr [ /2 1a]+C

The curves of the specific hed&, calculated on the same isochores and isotherms, where
experimental data o@, are measuredly the various authord ( Beck et al.,J. Chem. Thermodyn.
(2002); I.M. Abdulagatov et al.,J. Chem. Thermodyn.(1994)].W. Magee; J.F.Ely, Int. J.
Thermophys.(1986)Kh.l. Amirkhanov et al. Teploenergetika (19701)) show good agreement with
experimentt o wi thin N 8% in different regions of t
calculated values of, along binodal are in satisfactory agreement with the reference valugs of
calculated by the multiparametric equation of st@pan and Wagnefl1996) using 58 adjustable
parameters and 35 different exponents only for residial part of the Helmholz energy. The specific
isobaric heat capacit§, and sound velocity calculated along the binodal from the triple point up to
the critical point using the ES constantsThe calculation results shown in figures in comparison with
the experimental and reference data.

We are proposed a unified description of thermal and caloric properties,aiSB@ a new type of
thermalcombined equation of state in the keip form with a small number of adjustable parameters
(only 14 coefficients)Coefficients of CES were found using the approximappnf data without
including data orC,. In calculations the theoretical values of critical indices were used in accordance
with three dimentional Ising modélhe specific heat€, , C, and sound velocity were calculated in a
wide range of singkphase state including the critical region and Hinodal.Calculated values of
these properties are in satisfactory agreement with the tabulated valuedeandbe the known
experimentaC,dat a with an accuracy of N 8 %.

This work was supported by RFBR grant-A200293a and was partially supportely the

I nterdisciplinary I ntegration Project of SB RAS

Cv =Clia - ZcRt

Keywords: Equationof state Specific heat, Carbon dioxide.
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Study on the Thermal Degradationof St-MMA Copolymers with Different
Compositions Using Isoconversional Method

Hamid Reza Azimi*, Mostafa Rezaef, Faezeh Majidi®
University of Maragheh, Department of Engineering, Maragheh, Iran,
?|nstitute of Polymeric Materials, Polymer Engineering Department, Sahand University of Technology,
Tabriz, Iran
3University of TabrizElectrical and computer Engineering Department, Tabriz , Iran
E-mail: h_azmi@maragheh.ac.ir

StyreneMethyl methacrylate (S¥IMA) random copolymer in different compositions, polystyrene

(PS) and polymethyl methacrylate (PMMA) particles were synthesized by suspension polymerization.
The copolymer compositions were determined gisinclear magnetic resonance {iMR) method as

well as their molecular weights were examined by gel permeation chromatography (GPC). -The non
isothermal degradation behavior of the synthesized copolymers was studied by thermal gravimetric
analysis (TGA) undr nitrogen purge and the results were compared with corresponding
homopolymers. Thermal gravimetric (TG) method has been extensively used for thermal degradation
studies. Experiments are usually performed underismthermal conditions. Reaction mechamis

fitting method which can provide some information on the reaction mechanism of pyrolysis is used
through the determination of the apparent activation energy. In this study, the activation energies of
different copolymers, PS and PMMA homopolymers hawenbealculated using Flyawall-Ozawa

method. Furthermore the isokinetic relationship (IKR) was used to estimate ainmiejndent pre
exponential factor for each degree of conversion. Thermal gravimetric analyses (TGA) were carried
out for StMMA, PS andPMMA particles by a Perkin EImer Pyris Diamond, TG/DTA analyzer
instrument. For thermal degradation experiments 5 mg of the particles was placed in an aluminum
cruci ble and heated from room temperaturtieg to ab
rates of 5, 10, 15 and 20AC /min and the weight
process rate is dependent on the time, temperature and mass change of the sample. The kinetic
par ameters i nclude; f (efdipn fundtian t(kindtics maodel)e E id ithé f er e n
activation energy (J/mol) and A is the fmeponential factor. One of the kinetic methods is an iso
conversional method in which the activation energy is estimated without the knowledge of reaction
model (FlynaWall-Ozawa method). This method is useful for the kinetics interpretation of the TG

data obtained from complex reactions. If the determined activation energy changes with increasing of
conversion, the existence of a complex reaction mechanism can be cdn€tltkrwise a simplstep

reaction may be occurred during pyrolysis. A meadekependent estimate of the pmeponential

factor can be obtained through the use of an artificial isokinetic relationship (IKR), in which a
common intersection point of Arrhers lines is defined as Tiso and kiso. These values are isokinetic
temperature and rate constant, respectively. In a general case the actual value of InA can be
determined by this method. It is important that this approach is based on a completelyl #ikiicia

derived from results of the modHiitting method. The complexity of the degradation reaction was
shown by the is@onversional method which the apparent activation energy was changed with degree

of conversion for all samples. The results show that ifeconversional method allows reliable
prediction of kinetic scheme for all conversion ranges. Two main points could be concluded; the first
one is the relationship between degradation rate and the activation energy, in which fast degradation
rate meandow amount of activation energy. The second one is the effect of MMA units in
degradation behavior of copolymers, that higher amount of MMA means lower initiation degradation
temperature and finally small value of activation energy in low conversionsvdtuem the results of
iso-conversional method, it was conclude that it is difficult to make a decision about exact thermal
degradati on mechani sm. Further more t h-ginetiv al ues
relationships (IKR) and it was mentionedttha | nAU and E have the same b
changes. The important problem is that, the interpretation of reaction model is meaningful for-a single
step process in which the E values are independ
change with degree of conversion significantly indicating the presence of mstgpl@eactions in

thermal degradation of both foams. Therefore it seems that such reconstruction of reaction model with
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modeHitting method is not reliable. As a conclusjdhe isaconversional methods can be suggested
as a suitable way of determining consistent kinetic parameters.

Keywords: St/MMA copolymer, Degradation kinetics, Isoconversional method, Flyaii-
Ozawa, IKR method

Study by a Genetic Algorithm the Effectof Heat Stresson The Shear Damagef The
Fiber Matrix Interface of A Nanocomposite Material (Graphite/Epoxy)

Allel Mokaddem *, Mohamed Alami?, Nadir Beldjoudi *, Ahnmed Boutaas
! Faculty of Physics, Department of Materials and Components, U.S.T.H.B. Algiers, Algeria.
2 Faculty of Physics, Theoretical Physics Laboratory, U.S.T.H.B. Algiers, Algeria.
% Faculty of Physics, Department of Materials Technology U.S.T.O BP 1505 Oran, Algeria.
E-mail: mokaddem.allel@gmail.com

The objective of this work is to develop an analytical model to evaluate the inflobtie@mal stress

on the sheadamage of the fibematrix interface nanocomposite material Graphite/Epoxy; from the
properties of the fibers, matrix and interfacial bonding characteristics. This study developed by a
genetic algorithm has shown the infleerof heat stress beyond a critical threshold of shear damage to
the interface, and also showed that damage to the interface of the composite material carbon/ epoxy is
greater compared with that of the nanocomposite Graphite / Epoxy under the effectsafmine
thermal stress.

Keywords: Nanocomposite, Interface, Thermal stress, Shear damage, Genetic algorithms
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Synthesis & Conductive Polymers- Metal Nanocompositesand Investigation of Their
Optical Properties

Faezeh Maijidi*, Ali Rostami *
! Electrical and computer Engineering Department, University of Tabriz, P.O.Box 56861 Tabriz, Iran.
E- mail: majidi.faezeh@gmail.com

Conducting polymerdas received a great deal of attention in the last two dec@uaes of the
remarkable features of conducting polymers is that it is possible to control the electrical conductivity
of them over a wide range from insulating to metallic by proper dopingswitable dopantslhese
polymers have their unique electrical, optical, magnetic and chemical properties leading to the wide
range of technological applications in rechargeable batteries, electrodes, electromagnetic interference
shielding (EMI), sensors,ocrosion protection coatings, microwave absorption, light emitting diodes,
etc. In our present work we selected polyaniline among different conducting polymers because of its
simple synthesis procedure, good environmental and thermal stability, low dost pigh
conductivity, good electrical, optical, magnetic and chemical propefiesmetal nanoparticles, such

as silver and goldjave potential in technological applications because of their interesting properties.
Silver nanoparticles have appliaais in catalysiszonductive inks, thick film pastes and adhesives for
various electronic components, in photonics and in photograpmythis work, we synthesized

polyaniline with silver nanoparticles eottbedded
chemical and electrochemical synthesis then silver nanopatrticles injected in the polymersifietrix.
synthesis of this nanocomposite, we i nvestigat ef

Vis analysis, Scanning Electron Microscopy;Rdy diffraction and Ellipsometry analysiResult
showed that the electrochemically synthesized PAni (E86i) had somewhat lower conductivity,
higher solubility, more benzenoid rings than quinoid rings, lower crystallinity, higher band energy,
and higherparticle size than that of chemically synthesized PAni-P@&i). This was due to the
differences in synthesis method, the efficiency of oxidation or polymerization and ways of
arrangement of polymer chains. The PAni obtained from both the electrochemitathemical
polymerization, had almost similar thermal stabilifhe presence of silver nanoparticles dispersed
into porous polyaniline structures was confirmed by usingaX diffraction(XRD) and scanning
electron microscopy(SEMFrom the SEM image ivas observed that grains are well resolved and
circular in shape and dopant nanoparticles were uniformly distributed in the polymer matrix. The
XRD patterns showed that polyaniline was amorphous, but peaks present in XRD patterns in polymer
nanocompositesvere related to silver nanoparticles. It was well known that metal nanoparticles
displayed surface plasmon resonance bands in the/igvegion due to the excitation of electrons. A
surface plasmon absorption band was obtained from the optical absetp@®d nm, which indicated

that silver nanoparticles presented in the polyaniline matrix. Optical absorption showed the shifting of
plasmon peak of silver nanoparticle. Optical band gap polyaniline was decreased with increasing
content of silver nanopartes and hence optical resistivity increased. By means of ellipsometry we
measured the complex refraction index of the nanocomposite. As wetkeowfractive index of a
material is the most important property of apticalsystem. Since refractive indéxa fundamental
physical property of a substance, it is often used to identify a particular substance, confirm its purity,
or measure its concentratiofrhe real part of the refractive indéx éndicates the phase velocity,
while the imaginary paidk éndicates the amount of absorption loss when the electromagnetic wave
propagates through the material. With the ellipsometry analysis it was shovsiiibahanoparticles

also increased the real part of complex refraction index , and it means thaltloeliigl be trapped in

the polymer matrix. By managing the refractive index of the nanocomposite with variable amount of
doping nanoparticles, we could control the | ight
could be very useful in manyldéds. By doping this polymer with the silver nanopatrticles, electrical
conductivity of the nanocomposite was increased and with the control of nanoparticles amount ,this
could be used in many fields such as touch screens. So, this is a simple way bppticahand
electrical properties of other conducting polymers may be enhanced by using different nanoparticles.

Keywords: Conductive Polymers, Metal nanocomposites, OptRraperties Polyaniline , Silver
nanoparticles
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CO; Solubility in lonic Liquids at High Pressuresand Wide Rangeof Temperatures

RenaHamidova 2, Javid Safarov'? Astan Shahverdiyev?, EgonHassel*
'Lehrstuhl f¢r Technische Thermodynami k, Uni ve
2 Department of Heat and Refrigeration Techniques, Azerbaijan Technical University, Baku, Azerbaijan.
E-mail: javid.safarov@unrostock.de

Over the last 100 years a number of so called greenhouse gases have shown an increasing
concentration in the atmosphere. at the end of the last century, because of the intensive development of
instruments, remote methods aedtensive application of isotopic methods in earth sciences,
independent proofs of current climate heating were obtained. The main cause for this is attributed by
common scientific belief to the continued increase of greenhouse gas concentrationsnospinete

over the last century. One of the most important greenhouse gases at the present time is carbon
dioxide. The continued burning of fossil fuels has and will continue to increase carbon dioxyjle (CO

in the atmosphere.

lonic liquids (ILs) are regaed as environmentallyenign solvents due to their immeasurably low

vapor pressure. Recently, significant progress has been made in the application of ILs as alternative
solvents for CQ@capture due to their unique properties, a broad range of liquicetaimpes, excellent

thermal and chemical stabilities and selective dissolution of certain organic and inorganic materials.

The prediction of gas solubility in ILs is a fundamental step toward the development of simulation

tools to aid in the process calatibns prior to industrial applications.

The experiments to determine the high pressure solubility ofiC® | Lés at various t
performed in a stainless steel measuring cell in equilibrium by using the isochoric method. The
installation congts of three main parts: a) gas reservoir, b) stainless steel measuring (equilibrium)

cell, c) Electronic tracking system box.

The wall of gageservoir consists of two parallel 19 mf® ma c e | (Germany) expand
materials with a vacuum in betete them. Such insulated wall system is a very high protection against

heat exchange between the outside and inside of reservoir. In theahsidegaseservoir have the

aluminum heating plate and three high pressurebghisons [two of them with 156m® (Swagelok,

Germany and one with 300 chf{HPS, Germany]. Beside the balloons, the gas reservoir consists of
pressure transducers (PAA33%100, Omega Engineering inc.;100 bar, Newport Electronics

GmbH, Germany), PT100 thermomet#f5 DIN Class BTemperatur Messelemente Hettstedt GmbH,
Germany, and anemergencedverflow) valve (R3A, Swagelok, GermagyThe heating is done by

eight parallel connected hot foil$q0 X 200 mm 24 V ca. 20 W onrad Electronic SE, Germaniy

the back side of thieeaing plate.

Experiments were carried out in four different pressure steps: in the first step, the maximum possible
pressure (about 5 MPa) is created in the gas reservoir. The other steps with maximum pressure are:
second about 3 MPa, third about 1.5 MR, and finallyi about 0.5 MPa. Experimental temperatures

ranging fromT=413.15 K toT=273.15 K in decrements of 20 K at selected pressures controlled by a

PC with theLabVIEW program.

The temperature dependency of Heeaneragetsviatiormofithec o n st e
Henryds | aw const al%. Thesmodyramiaprapertibseof soletion stich asrthe
free energyoGofesohalbpypf @ndlrwaptyi goanddgeaticapacityi on @
of s ol ycawere oalculatpd at various temperatufe® evaluate the solusolvent molecular
interactions.

The measure@O, solubility results in ILas a function of temperature at the various pressures are fitted

to virial equation using the mole fraction depermen

Keywords: Solubility, lonic liquid, Eyui | i br i um, Henryés constant.
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Changes in the Thermal and Other Properties of Polylactide by Blending with
Thermoplastic Polyurethane

Yelda Meyva' and Cevdet Kaynak'?
*Polymer Science and Technology Department, Middle East Technical University, Ankara 06800, Turkey
’Metallurgical and Materials Engineering Department, Middle East Technical University, Ankara 06800, Turkey
E-mail: yeldameyva@gmail.com

Polylactide (PLA) is an important biopolymer used especially for biomedical and food packaging
applications. The problem to be used in other industrial applications is its rather lower wedciuachi
thermal properties compared to high performance engineering polymers. Therefore, the purpose of this
work is to investigate mechanical and thermal properties including flow behavior of PLA when
blended with thermoplastic polyurethane (TPU) elastamaaterial. PLA/TPU blends with the ratios

of 100/5, 100/10, 100/15, 100/20 were prepared by-meiing method in a laboratory scale twin

screw extruder. Specimens for testing and analysis were shaped in required dimensions by using a
laboratory scalenjection molder. Various mechanical tests (tensile, bending, Charpy impagt, K
fracture toughness, Sheie hardness) indicated that ductility and toughness of PLA could be
increased significantly by blending with TPU, while there was certain level ot&xpdecreases in

the strength and hardness values. Thermal analyses (DSC, TGA, DMA) revealed that various
transition temperatures T T, T.), crystallinity, thermal degradation {f, , Tsee) and

t her momechani cal p r a)poé PUAIceusl be(iffldenced byeTP& blending a n
substantially. Additionally, melt flow index (MFI) measurements showed that viscosity of PLA
decreased by the incorporation of TPU.

Keywords: Polylactide, Thermoplastic polyurethane, Mechanical properties, Thermal prepertie
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Thermophysical Propertiesof Butanol-1 at Pressures Up To 200 Mpa

Bahruz Ahmadov ', Javid Safarov?®® Saleh Mirzayev', Astan ShahverdiyeV’, Egon Hassef
! Department ofndustrial ecology and safety of habitabili§aku, Azerbaijan.
‘Lehrstuhl fée¢r Technische Ther modynami k), Uni ve
® Departmenbf Heat and Refrigeration Techniques, Azerbaijan Technical University, Baku, Azerbaijan.
E-mail: javid.safarov@unrostock.de

The use of various alcohols as alternative to conventional gasoline a® fliels is increased
dramatically. The successful using ebdtanol as a fuel in an internal combustion engine is actually
during the last years.-dutanol has longer hydrocarbon chain causes and it to be fairgatan In

this case, -butanol more imilar to gasoline than it is to ethanokblitanol has been demonstrated to
work in vehicles designed for use with gasoline without modificdfipn

Today, the fuel injection systems for diesel engines reach pressures approximately up to 160 MPa for
aub transport systems. Future systems are targeting even higher pressures in exce38@MIB.

The one question in this filed: the possible number of injections per cycle during such extreme high
pressures can be expanding and the time of one injediorbe reduced. From another side, under
such high pressure conditions, it is necessary to have the thermophysical properties of the fuel.
Because, they can increase many times its atmospheric levels. Upon injection of the fuel in the
cylinder, the large ebressurization of the fuel results in a significant gradient of the viscous properties
of the fluid [2]. The density, viscosity, speed of sound, heat capacity etc. are the main thermophysical
properties for the study of such processes.

In this work, we pesent the thermophysical properties dfutanol at high pressures and wide range

of temperature. The temperature interval was increased TH2&8.15 K and pressure up to 140 MPa.

The experimentalp(, ) reshits are helpful to extrapolate the tempeeatp toT=253.15 K and
pressure up to 200 MPa using the constructed equation of state.

An equation of state for fitting of the (, ) daf@ has been developed as a function of pressure and
temperature to calculate the various thermophysical propertiesbatanol, such as isothermal
compressibility, isobaric thermal expansibility, differences in isobaric and isochoric heat capacities,
thermal pressure coefficient, internal pressure, heat capacities, speed of sound.

Keywords: Density, tbutanol, Alternéve fuel, Equation of state.
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Thermophysical Propertiesof Azerbaijan and Turkish Water Resources
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Azerbaijan and Turkey possesses rich water (geothermal, mineralvandater) resources. Various
thermal water resources of these counthias temperaturesp t o ~140 AC. Mainl vy,
potentially use for bottled water production, medicinal purposes, for spas and health clinics that utilize
the waters to treatrthritis, dysfunction of the nervous system and skin diseases. But they can be also
used for: thermal heat, for warming soil, hotbeds and hothouses with the aim of early and rapid growth
of vegetables and fruits (D0 AC) . I n t hi s efknolwledde andTthere lare ynanyr a v e
alternative energy installations already installed in the country. There are some installed energy
equipments in Azerbaijan also and this work developing speedily.

Kura river starting in norteastern Turkey, it flows throtigTurkey to Georgia, then to Azerbaijan,
where it receives the Aras River as a right tributary, and enters the Caspian Sea. Pollution of the river
from the territory of the neighbouring states creates an environmental tension. Mineralisation of the
water d the Kura river raises till 862200 mg in the connecting part of Araz and Kura rivers i5@5

per cent more compared to its medium current. Density of polluted water of Kura river is max. 9 times
more than sanitary norms.

To use the water resources foe alternative energy source, also in daily life requires the investigation

of the chemical and thermophysical properties of a wide range of parameters. In this work, we present
the chemical and thermophysical properties of geothermal, mineral and ater resources of both
countriesusing thevarious installations (Spectrometer, Chromatography, Densimeter, Viscometer,
DSC calorimeter etc.)

The samples were filtered and degassed slowly using the vacuum system. To stop vaporisation of pure
water, the vacuum procedure was very slow @tuove of thdlask valve, which held the sample, was

very slightly opened). These investigations have b&ammed for the first time.

An empiric equation of state for fitting of thp ( ) data of these water samples has been developed

as a function of pressure and temperature. The molecular weight of thermal waters was analysed. The
fitting of properties ofvater resources are discussing. The equation of state is used for the calculation
of the thermophysical properties of IL, such as isothermal compressibility, isobaric thermal
expansibility, thermal pressure coefficient, internal pressure, isobaric arrigobeat capacities,

speed of sound and isentropic expansibility.

Keywords: Geothermal water, River, Density, Viscosity, Speed of sound.
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Heat treatment of wood which is a clean process may be an alternative to chemical treatments. The
temperatures used are |l ocated on a range bet ween
treatment are the parameters whiettetimine the change in physical and chemical properties of wood.

These changes increase the dimensional stability, improve weather resistance and increase resistance

to wood degrading agents.

Many mathematical approaches modeled this phenomenon. In thisthe Luikov model applied to

a rectangular geometry with a numerical approach based on finite volumes is used. A sample of wood
assumed as porous medium with 21 T 2h size is co
and a moisture (b, it is placed in an oven heated to a temperature (Tg), and a moisture content (Mg).
Because of the symmetrical situation, the study is done on a quarter of the sample in the X, Z plane.

Heat and mass transfer are governing by the Luikov model equationsagif@iow.

Heat transfer:
NGB~ NE 84 R3l 8n— (2)
Mass transfer:
m— n1$ 8- $ gn4 (2

The coupled equations of heat and mass transfer and boundary conditions are solved with the finite
volume methodUniform grids in both directions X and Z are considered.

The algebraic system is solved using the Thomas algorithm feditwensional problem (2D). Direct
method of the Thomas algorithm (TDMA) in one direction and the iterative ¢@eidsl in the other
direction are combined.

Results show that the temperature of the wood reaches the oven temperature more quickly for the
extremity of the sample than the interior parts. All the parts of the wood become at the oven
temperature later. We also note that maestdecreases more rapidly at the point on the boundary as
internal points. This decrease of the moisture starts at 12% corresponding to dry wood and finishes at
near zero corresponding to heat treated wood. The time to reach thesesvgiven in ourresults.

After removing the moisture, it is important to complete the heat treatment in order to reach the
needed color. This can be done by using an experimental device.

The drying speed is represented for three reference points (extremity of the samipternal point

and the middle of the sample). For the first point drying starts with a high speed and stabilizes quickly,
for the second and third point, because of the drying is late, the speed starts increasing and after a
certain time it decreaseselto the reduction of moisture.

Distribution of temperature and humidity in the sample during heat treatment are analyzed. We note
that the temperature increases until the oven temperature is reached and the moisture content decreases
with time to a valuelose to zero, which is the aim of the heat treatment in order to preserve the wood
from the different aggressions.

Keywords: Wood, Moisture, Heat treatment, Temperature.
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Plating on Al alloys, due to the presence of a surface oxide film, is difficult. Therefore, a pretreatment
on the substrate is necessarydiatain suitable surface prido deposition process. Zincating is
extensively used for preparation of aluminum surféehis process, the substrate surface is covered

by a zinc film via displacement reaction of aluminum and zinc. In #atate treatment makes the
aluminum surfae suitable for deposition of final coatirtgowever, the zinc layer may be dissolved in
acidic solutions such a#v/atts bath used for electrodeposition of Ni coating. Hence, use of an
intermediate layer between Zn film and Ni coating was suggebteithis paper the effects of Cu
intermediate layer on properties of Ni coating electrodeposited on 6061 Al alloys substrate was
investigated. The properties of the coatings were studied by megeelaest angbotentiodynamic
polarization techniquesThe resultsindicated that using of Cu intermediate layacreased the
adhesion strength o¥N/tnhet oc badn.OFlnilgirrO6rethe mpolafzatidrs T 1 0
curves shifted to less negative potentials and the corrosion current density decreased when Cu
intermediate layer was applied after zincate process. Indeed, Cu film as intermediate layer suppresses
the Zn dissolution in Watts bath, and so, the Ni coating applied on cu layer sdewseaand uniform
microstructure whiclimproves the adhesion strengiihd corrosion resistance.

Keywords: Ni coating, Zincate treatment, Peel test, Potentiodynamic polarization
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Conventional chromium coatings deposited from Cr (VI) electrolytes have been used for more than
100 years. However, Cr (VI) plating process should be replagenthier technologies, because Cr

(V1) is highly hazardous and toxic. Unfortunately, few coatings could completely replace the
conventional hard chromium coatings. Trivalent chromium plating process is considered as a very
promising technology to replacerogntional Cr (V1) coatings. These electrolytes are environmentally
safe and plating is more productive and less power consuming. Nevertheless, Cr (lll) based coatings
have poor corrosion resistance as compared to the coatings deposited from the Grc{kdlyt.
Addition of Co (Il) ions to a Cr (lll) bath can improve the corrosion resistance of the resultant coating
in comparison with that of Cr film obtained from a bath without Co (ll) .i@&€dation and thermal
resistance along with cracking of chromm coatings can also be improved by electrochemically
alloying of chromium with iron family metals, such as cobalt. These alloys are used in power
generation, marine, aerospace, and oil and gas industries under high temperatures or corrosive
environments.

In the present study, DC current was used for electrodeposition of pure Cr-@odaloy coatings on

316L SS from a chromium sulfate bath containing @/L cobalt sulfate. Current density and
temperature were 140 mA/dland 35 AC, r eaf @og(lh tori conedntyation @&fcdirrent t
efficiency, morphology, chemical composition, mitrardness, and corrosion behavior of the
resultant deposits was investigated. Pure cobalt coatings were also produced from cobalt sulfate bath
for the purpose of coparison. Results revealed that the current efficiency of the pure cobalt
electrodeposition is much higher than that of the Cr and th@oCalloys deposition. The cathodic
current efficiency was decreased by addition of up to 3 g/L of Co (Il) ion to thenithm sulfate bath.
However, further addition of Co (ll) ion increased the current efficiency. SEM micrographs from the
surface of the coatings showed that the morphology of the pure cobalt film is smooth, while the
morphology of the GCo alloys is lumpycontaining micrecracks. According to EDS analyses, cobalt
content of the alloy deposits is increased from 0 to about 85 wt.% by the addition of 0 to 6 g/L cobalt
sulfate to the bath electrolyte. Miehmrdness and polarization tests results revealegthatCr and

the alloy containing about 70 wt.% cobalt have the highest rhiardness (i.e. ~ 900 HV) and
corrosion resistance.{;& 0 . 8 ?) befwken all the coatings, respectively.

Keywords: Co-Cr alloy, Electrodeposition, Corrosion propertiegaytthess
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The Investigation of the Densityof Binary Methanol+ Chlorobenzene Mixtures
at High Pressures

Hasanov Vagif H.*, Shahverdiyev Astan N'., Bunyatova Elvira M. *
Azerbaijan Technical University, Huseyn Javid Avn. 26 Baku Az1073 Azerbaijan
E-mail: vgasanov2002@yahoo.com

The experimental investigation of the thermal properties of substances in liquid state is one of the most
important problems in modern thermophysics because the theory of liquid state has been insufficiently
developed. The density of pure high hydrocarbenmd their solutions attracts the attention of both the
researchers engaged in different fields and design engineers of chemical, petrochemical, power and
other industries. This is natural, because the information on the properties of such soluti@segroce

The density of pure hydrocarbons of normal and isomeric structure in the liquid state is well studied,
and, the results of such measurements have been published in scientific journals. At the same time, the
density of binary mixtures of high hydrobans is not investigated. We this performed experiments to
determine PVIdependences of binary mixtures of methanol+ chlorobenzene in liquid phase in the
range of temperatures 2860 K and pressures 66D MPa.

The measurements were carried out in faediutilizing the method of hydrostatic weighing. The total
relative error of density measurement is 0.08 percent. All experimental results were analyzed. It is
fount that the density of the studied hydrocarbon binary mixtures decreases as the temperature,
pressure and concentration increases

The value of the density is described by the equation as function of the concentration.

The density of liquid binary mixtures of methanol+chlorobenzes® calculated.

Keywords: Density, Thermal properties, Binamyixtures, Hydrostatic weighing
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This work illustrates thenanufacturing and compressive testing of a novel concept of honeycomb
structures with hexagonal and auxetic (negative
simulated using a series of finite element models representing fullscale. Tkésmmbenchmarked

against experimental results from pure compression tests. Finite element models of the honeycomb
assemblies under compressive loading have been developed using nonlinear shell elements from an
ANSYS code. Good agreement is observed betwnumerical nonlinear simulations and the
experimental results.

Keywords : Lattice structures, Voronoi, Finite element analysis

60


mailto:vgasanov2002@yahoo.com
mailto:bouakba.mu@univ-ouargla.dz

THERMAM 2014and3“ ROSTOCKER SYMPOSIUMON THERMOPHYSICAL PROPERTIES
FOR TECHNICAL THERM@YNAMICS, 12-15 June 2014, IZMIR, TURKEY

A Thermal and Chemical Characterizationof Limestone from Kellal Mountain (North -
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3Management Institute and Urban Technold@gnstantine 3 UniversifyAlgeria
E-mail: mouniabenyamina@gmail.com

New building materials could be prepared from appropriate mixtures of local rocks such as white and
gray limestone from Kellal Mountain (NortBast Constantine, Algerialiring of both limestone:

White Kellal Mountain Limestone (WKML) and Gray Kellal Maiaim Limestone (GKML), was
carried out in the temper atmosphereand ahe greneralbbgicalt o 10
transformations were investigated with-r&y diffraction (XRD), Thermo Gravimetric Analysis
(TGA), Differential Thermo Gravimetric Analys{®TGA), Differential Scanning Calorimetry (DSC)

and Fourier Transform Infrared spectroscopy (FTIR)

The predominant phases emerge on the spectramafyXliffraction (calcite, dolomite and some minor
elements such as kaolinite). Thermal analyses of tonesby TGA/DTGA and DSC confirmed the
presence of the same phases and the overall appearance of the DSC curves is similar to that of DTGA
curves.The spectral variations of the internal modes of the carboraiaZ, 33 and34) and their
combinationsvere used to study the structural phase transitions.

The effect of the annealing temperature on the phase changes is disthesskshppearance of the
substantial phases and the appearance of new phases using the previous techniques

In fact, thermal analyes are powerful tools in determining mineral phassdtheir combination
providea maximum of informatiorior qualitative study and is an unavoidableans and meet the

needs ofjeologiststhe road infrastructure and pharmaceuticdlstries.

Keywords: Limestone, TGA/DTGA, DSC, XRD, FTIR

Effect of a Turbulent Plane Wall Jet Impinging a Hot Obstacle

Kabache Malika * and Mataoui Amina 2
'Universit y MO i BooreeddesBAdgarigu e r r a
2 Theoretical and applied laboratory of fluid mechanics, University of science and Technology Houari
BoumedienneUSTHB, Algiers, Algeria.
E-mail: mataoui_amina@yahoo.fr

The mean turbulent flow structure arauan elongated hot obstacle is studied numerically. Two types

of incoming flow are examined in order to show the influence of the external zone of the flow on the
reattachment process. It comes about a wall jet and a boundary layer. The effects of tiésReyn
number and the ratio between the width nozzle to the obstacle height are detailed simultahleeusly.
results show that the increasing of Reynolds number and nozzle thickness; enhances the heat
transfer and modifies considerably the stagnation poication. The boundary layer case
gives the greatest Nusselt number values in comparison of wall jet cases. The turbulence
kinetic energy and vorticity are found great around the nozzle cross section where the shear
layer attains the great deformation. Than be justified by the longitudinal direction of the
main flow. The distribution of average Nusselt number is correlated according with some
problem parameters.

Keywords: Wall jet; Heat transfer, Turbulence, Obstacle, Boundary layer
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Experimental and analysis of the UniaxiaBehavior of High Density Polyethylene Pipes
(HDPE-100)

Abdelkrim Aid *, Djebli Abdelkader *, Bendouba Mostefa, Khelil Foudhil *
Y aboratoire LPQ3M, B.P 305, University de Mascara, Algeria.
E-mail : djebliabdelkader@yahoo.fr

In this paper, an experimental analysis for determining the fatigue strength1®0PBne othe most

used High Density Polyethylene (HDPE) materials for pipes, under cyclic axial loadings is presented.
HDPE is a thermoplastic material used for piping systems, such as natural gas distribution systems,
sewer systems and cold water systems, becomiagyood alternative to metals, as cast iron or carbon
steel. One of the causes for failures of HDPE pipes is fatigue, due to pipes are under cyclic loading,
such as internal pressure, weight loads or external loadings on buried pipes, which geresate str
different directions: circumferential, longitudinal and radial. HDPE pipes are fabricated using an
extrusion process, which generates anisotropic properties. By testing in the Laboratory a series of
identical specimens obtained directly from -P&E) HDPE pipes in longitudinal directions, the
relationships between amplitude stress and number of cycldsc(8ve) test frequency 2 Hz and
stress ratio R = 0.0 are established.
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Fig. 3.  Stressstrain curves for both strain rates, (i

global, (b) Small deformatiozoom Fig. 4. Elongation changes during fatigue testing

Longitudinal direction for two levels of maximum stre
16 an 17 MPa.
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Study of the Shear Modulus @f Wood-Based Layered Composites Under Static Load
Using Finite Element Method

Guk asz Go{jTomasoBryskk, Piotr Marek , Maciej Kowalski ®, Sgavaoezelj r  Kr
Magdalena Jurczyk Kowalska®
YWarsaw University of Technology;he Faculty of Materials Science and Engineering
“Warsaw University of Technology,he Faculty of Power and Aeronautical Engineering
*Transport Vehicles Upholstery Manufacturer TAPS
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This article presents research on wood laminates transferring shear $trese laminates were used

for construction of railway seats.

Reducing the weight of items and the required nature of the load transfer in the elements of the railway

seat during service, requires the application of reinforcement in the form of aaifibers. The

multi layered laminate structure consists of interconnected layers of synthetic and natural fibers which
provides rigidity and strength of the construction. Static shear strength tests with simultaneous
registration of the wplane deformabn of the samples by means of Digital image Correlation (DIC)

were aimed to the designation of critical shear stress and modulus of elasticity in shear.

This test method is most useful for determining the moduli of rigidity of orthotropic materials for

whi ch modul i of rigidity cannot be computed fr ol
modulus obtained is that associated with shearing deformation in the plane of the plate. The shear test

of beech veneers i n bi aientatbn shavccrackmmasong(thé Bbary. Thef t h e
fractures usually happens on the entire samples surface, as it is shown in Fig.1c.

a) b) C)
Fig. 1. Typical failure of plywood specimens; the initial state (a), closing system b), destruction c)
A geometric model simulating the samples used for mechanical properties testing was developed using
the Finite Element Method (FEM). The FE models were based on the criteria of strength of single
layers of orthotropic composite. Numerical results obtalmedsing the developed procedure for the
specimen described in Fig.2. and have been compared with experimental results.
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Fig. 2.The threeply beech plywood: the summary deformation maps during compression of, obtained

by DIC and FEM (a); (shear stresstrain) diagrams of experimental shear test finite element model
(b); the summary deformation maps during tensile of, obtained by DIC and&EM

The multi layered laminate structure The FE model of a few layer wood based composite is useful for

its properties optimization and for development of more efficient in dsegée simulations

computational models of layered composites.

This rewae-bcohnced by The National Cen

frame of Applied Research Programme (P

ter for R
BS1/ B6/ 2/ 2

Keywords: Wood-based compositesStrength tests, Shear modulus, Digital image correlation,
Finite element method
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Standard Enthalpy of Combustion of Biodiesel fom Hydroxylated Oils

Joagqu2n_ AcVilareyesMor - n
‘Escola De Qu2mica E De Alimentos, Uni ver $sRsdade Fede
96201900, Brazil
E-mail: joaquinariel@gmail.com

QSPRequations are presented to calculate the standard enthalpy of combustion developed for pure
substances and mixtures of alkylesters, triglycerides, digigand monoglycerides of common and
hydroxylated fatty acids (i.e, castor, lesquerella oils, etc.), by using only the molecular structure of the
compound and the predictability of homologous series. The molecular descriptors used in the
equations are: &t of the carbon chain, number of double bonds, number of hydroxyl groups and the
number of carbon atoms of the alcohol in the alkylesters. For natural oils and biodiesel, which are
mixtures of fatty estersimple mixturer ul es and t he 8erPlintigld werd @ppliedongr u
and permitted to express the equations with the saponification, iodine and hydroxyl QHiRE.
equations, based on stoichiometry and on Hessbds
with Mathcad 13.0. The values prei@id by the equation were compared with data from the literature

by using the MS Excel, observing the following average absolutesehiodiesel (1.95%, n=24),

natural oils (1.43%, n=69), alkylic esters (4.0%, n=62), triglycerides (1.9%, n=20) and daksy a

(6.9%, n=50). The equation obtained for the heat of combustion of natural oils represents a
generalization of Bertramb6s equation, which is
errorsof aboutl.43 % in theQSPRequation and 1.23 % indBr t r a md s .

Keywords: Higher heating value, Biodiesel, Oxygenated biofu€d§SPRe quat i ons, Bert
equation
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The Investigation of the Hydrocracking Processof Tar with Heavy Gas Oil of Catalytic
Cracking In The Presenceof High-DispersedHalloysite

Vagif M.Abbasov *, Hikmet l.Ibrah imov *, Gulbeniz S. Mukhtarova *,
Rukhasare . Huseynova, Khadice T.Eyyubova®
! Azerbaijan NAS Institute of Petrochemical Processes, Azerbaijan, Baku
E-mail: gulermuxtarova@yahoo.com

The main trend of development of ail refining industry is an increase of oil refmitent with
involvement of heavy petroleum residues into refining with the purpose of enlargement of motor fuels
production. On this purpose has been studied-ttyelrocracking process of tar with heavy gas oil of
catalytic cracking (tar: heavy gas ofl catalytic crackingr0:30) in the presence of suspended high
dispersed halloysite.

It should be mentioned that halloysite consists of aluminum and silica oxide layers. The thickness of
the |l ayers in hydrate mineral neecdlice®d abQuti.1dhj
covered to the pipe in the result of atmospheric condition and geothermic processes in hydrate mineral.
Pure (crude) halloysite is white mineral and can be fine powdered by treating easily. Halloysite
contains very smallraount of other ions of metals as'teCr®, Ti** and etc. besides aluminum, silica
oxides and hydrated water. Ferrum oxide is a general mixture found in halloysite minerals (weight up
to 3%). The generating of such a large amount of ferrum oxide canplsnexi in the presence of
assosiated (combinedpxides in mineral and also izomorphic substituting of Bexd Al ions in
octahedral layer of aluminum oxide.

The experiments were carried out in a rotating autoclave( of 1 | volume)-4t 800 AC tueander at
0.5-2 MPa pressure. Determined that the light oil products with weight-62%0 are obtained by the
hydrocracking process of tar in the presence of suspendeddibjggrsed halloysite in optimal
condition. But during the hydrocracking processasfwith heavy gas oil of catalytic cracking (70:30)

the yield of the light oil products makes up-&%%6 by increasing-8% and the coke yield reduces

from 10% to 5%. It can be explained by adding naphthenes, partial hydrated polycyclic aromatic
compoundsincluding heavy gas oil of catalytic cracking as an activator (as hydrogenous donor) to the
crude in hydrocracking processes of heavy petroleum residua (fuel oil, tar) that known from the
literature. However it causes the increasing of the yield of lighproducts and also reducing the
amount ofcoke during the process.

Keywords: Hydrocracking, Goudron, Suspended catalyst
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Catalytic Oxidation of Dearomatized Diesel Fractionn Liguid Phase
by Extraction Method

Vagif M. Abbasov', Minevver C.lbrahimova *, Lala M. Afandiyeva*, Letif H. Nuriyev *,
Vagif A. Nagiyev', Sabina A.Ahmadova
! Institute of Petrochemical Processes named after acad. Yu.H. Mamedaliyev, Azerbaijan National Academy of
Sciences
E-mail: efendiyevalm7 @mail.ru

The mixture of synthetic petroleum acids (SPA) and synthetic oxyacids (SOPA) obtained from
catalytic oxidation of diesel fraction of petroleum in liguid phase are the excellent substitutes of
natural petroleum acids (NPA) that largely applied in petrenistry industry. From this point of

view the obtaining of synthetic acids mixture with high yield from the aerob oxydation of diesel
fraction in liguid phase is of a great scientific and economic import@sseimes a great scientific

and economic impaance) But, it is known from the literature references thatod p substituted
phenoles with a strong aftkidant properties is formed from aromatic hydrocarbons ioxyalation

process and it prevents the running of the oxydation process of naphpthrafia hydrocarbons. In

this regard it is necessary to dearomatize the diesel fraction before to oxidize. Extraction process is one
of the analyze methods used in different fields of chemical industry, including oil refining industry. In
order a wide rage of researches on an industrial scale are recently conducted in the sphere of applying
of solvents of iodiquid content besides-methyl pyrollidon as a solvent extractant and the creating of
ecol ogically <c¢l ean figr ee notheaude efmolvertsrofyhigh selectivity, t hi s
being liquid in a wide temperature range, environmentally safdiqaid type as an extractant is
actual in treatment of oil fractions and is very important in terms of industry.

By taking into consideration &b the diesel fraction (DF) mentioned below boiled2ii~-3 4 9 A C
brought from AAzerneftyago ORP is purified frol
content by extraction method and obtained positive results.

As an extractant has been used thaathyl pyrrolidon (NMP) and its iotiquid typed solvent
containing morpholineformiate (NFM). Extraction process with NMP is realized in 3 stages. Defined
that the amount of aromatic hydrocarbon in the content of fraction decreases from 16 % nearly to 1
% by taking NMP:df=3:1.

Additionally the diesel fraction has been extracted with help of morpholineformiate extractant. The
influence of different factors as temperature, contact period, ratio of components to the process of
selective treatment of diesel étioon has been studied and the optimal condition has been selected.
Determined that the maximum treatment of diesel fraction from aromatic hydrocarbons and sulfur
compounds is provided when morpholineformiate used as extractant. The optimal condition of
extraction process of the diesel fraction with mentioned extractant: DF:NFM=1:3 (weight ratio),
contact period 3 hours, temperatuiie6 0 A C . The amount of sul fur in f
from 0,09% to 0,03% during the extraction process.

The dieselfraction that partially treated from aromatic hydrocarbons and sulfur compounds by
extraction methochas been purified from the residua amount of sulfur content by the way of
sulfurization with concentrated,B0,. Then the diesel fraction has been oxidize the cecatalytic
presence of Cr and Mn salts of natural oil acids and has been obtained the mixture of SPA and OPA
with high yield. Determined that the acid humber of oxidate (oxidation proedictkols, aldehydes,
ketones, acids and oxyacids mipgyobtained by taking the ratio sélt Cr:salt Mn =3:1 (rather than
weight 0,2%) is 65 mgKOH/g. The yield 8PA (for oxidate) is 5% , but the yield of OPAdi8% that
removed from oxidate obtained in the presence of mixture of these cat8Rsts OPA=52%).

Thus, according to the obtained results we can note that the extraction method with solvents of ion
liquid type is very important in selective treatment of diesel fraction from aromatic hydrocarbons. Our
researches on this field are going on.

Keywords: Catalytic oxidation, Extraction, lonic liquid
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