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Abstract. Algeria is currently facing a problem of size and terms of degradation of the transportation of gas and 

crude oil from pumping up the treatment zones (Arzew, Skikda) and those client countries powered these means. 

This problem is even more pronounced if we consider the people living nearby and endangered by the rupture or 

burst pipelines which are in not in doubt, a real and imminent threat to them and to the environment. 

Notwithstanding the magnitude of such disasters and adverse impact on the balance of the economy, we dare not 

imagine the financial impact of a replacement of the affected sections and its corollary on the production of 

hydrocarbons, which accuses 98% of the country's foreign currency in come. No less than 215 communes are 

seriously threatened by this and cleared the envelope, as the "Quotidien d'Oran of 06 January 2008", would be 530 

billion dinars. In this context and in response to this concern, we consider one of the causes that may lead to the 

rupture of a pipeline. Inclusions may be potential sources of damage. In this work, we addressed the debondingat 

the matrix / inclusion interface as the main cause of the deterioration of a pipeline. It was often found that these 

defects can survive the hydrostatic test and arise during the service. 
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Abstract. Improving the quality of X-ray images is an important aspect for many applications, for instance, 

industrial nondestructive examinations and medical diagnosis. The industrial radiographic images are widely used 

for weld defects detection, and that is a crucial task to ensure safety in many sectors. These images have a low 

contrast and are often corrupted by noise which makes it difficult to locate the flaws automatically. Therefore, 

Several image denoising methods have been applied on radiographic images to increase the effectiveness of their  

analysis and observation. In this paper, we apply a denoising method using diffusion-inspired shrinkage functions 

in the wavelet domain to reduce noise in radiographic weld images. This approach is compared to some existing 

denoising methods to evaluate the performance of the filtering algorithms. The experimental results show that this 

wavelet diffusion technique outperforms traditional wavelet-based denoising methods and offers an adequate and 

promising filtering. 
Keywords :  radiographic images, weld deffect, X-ray, noise, wavelet 
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Abstract. The effect of -ray irradiation on optical properties of polyethylene terephthalate (PET) has been studied 

using UV-Visible spectrophotometry technique. - ray irradiations were performed, using 60Co source with mean 

energy of 1.25 MeV, at Nuclear Research Centre of Algiers, Algeria. The dose rate was about 1.3 kGy/h as 

measured using the Frick dosimeter. Several PET samples with a thickness of 6 µm were irradiated at room 

temperature with the presence of air atmosphere at different doses (0.05-6.5 MGy).  
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After irradiation the colour of the PET thin film, which is initially transparent, becomes slightly yellowish at high 

- ray dose. The UV–Visible absorption spectra of pristine and irradiated PET polymer have been obtained by a 

double beam Cintra 40 spectrophotometer in the range 200 – 900 nm. The absorption measurements show a large 

absorption band extended from 310 to 355 nm assigned to the formation of extended systems of conjugate bonds 

with the creation of carbon clusters. The optical absorbance in this range increases linearly with the - ray dose. An 

empirical relation is established to estimate gamma dose from this correlation. Both direct and indirect energy gaps 

deduced from the Tauc relation is found to decrease with increasing - ray dose indicating the appearance of new 

electronic transitions. Moreover, it is also observed that the Urbach energy increases with the - ray dose. This 

indicates the disorganization of the PET structure after irradiation. However, the linear behavior of the absorption 

band versus - ray dose observed in the present study suggests the potentiality of using PET polymer as gamma 

dosimeter.  
Keywords :  polyethylene terephthalate; -ray; UV-Visible; optical properties.
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Abstract. In this study, we try to describe the flare test that we have apply on tubes that have been welded by high 

frequency induction HF, and its experimental procedure. The test is carried out in ENTTPP (National company of 

pipe mill and processing of flat products) on pipes has been made from steel of type S235JR.All the work steps 

focus on the welded joints and its mechanical properties where the flare test one of the destructive testing (CD) 

series can ensure the efficiency of the welding. 
Keywords :  Induction welding, steel, drafts tube, tube finished, high frequency induction, S235JR, attraction, flare, destructive testing, 

Castem 2001.  
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Abstract. Artificial neural networks (ANN) provide fast and accurate models for the modeling, simulation, and 

optimization of microwave component. In this paper, an efficient optimization method, called teaching–learning-

based optimization (TLBO) is proposed for training artificial neural networks (ANN). Then, the trained networks 

are applied to modeling waveguide filter structures .The results obtained using teaching-learning based optimization 

neural networks (TLBO-NN) algorithms are validated by comparing them with those obtained using particle swarm 

optimization neural networks (PSO-NN).   
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Abstract. This work focuses on the study of physical properties (structural  and electronic) of the fluoropervskite 

RbZnF3 compound. An ab initio full-potential linear augmented plane wave (FP-LAPW) method within the 

generalized gradient approximation (GGA-PBE, GGA-PBEsol), as implement in Wien2k code, has been used to 

study the structural and electronic properties of the fluoropervskite RbZnF3 compound. The calculated bulk 

modulus are in agreement with previous calculations. The elastic constants Cij are calculated using the total energy 

variation with strain technique. Electronic and bonding properties are investigated from the calculations of band 

structure, density of states and electron charge density. The variation of  the Gap  with hydrostatic pressure are 

successfully obtained. 
Keywords :  Perovskite, Ab initio, DFT, GGA, FP-LAPW, Wien2k. 
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Abstract. Manganites doped-perovskite R1-xAxMnO3 , were R is a rare-earth cations and A is a alkaline earth cation, 

have been extensively stadied  not for their interesting fundamental science, but also for their rich properties and to 

their various and potential applications in different sectors[1-3]. it is found that the electrical resistance  of a material 

changes when a  magnetic  field  is  applied to the material. This phenomenon is called  magnetoresistance. 

Magnetoresistive  materials  have widespread technological application because  they allows for detection and 

sensing of  magnetic fields. 

In this study we report the effect of  sintering temperature on the  magnetotransport properties of Sm1-

xSrxMnO3manganite synthesized by citrat-gel route.After characterizing the samples by X-ray diffraction (XRD), 

scanning electron microscopy (SEM), spectroscopy energy dispersive X-ray (EDS), resistivity measurements and 

AC susceptibility measurements. XRD confirms that phase formation starts at 700oC and All the samples are single 

phasic having orthorhombic unit cell. The lattice parameters  decrease on lowering the sintering temperature (TS). 

The crystallite as well as particle size also show strong dependence on the sintering temperature. All the samples 

possess insulator-metal (TIM) as well as antiferromagnetic (AFM)–ferromagnetic (TC) transitions.We have observed 

only a slight variation in TC for the samples sintered at different temperatures, which have been examined by the 

peaks in (dχ/dT). 

In the insulating region (T>TIM), the resistivity curves are well fitted by the small polaron hoping mechanism while 

in the metallic region (T<TIM), the simple model of small hopping of spin-polarons is used. Some physical 

parameters are extracted and their evolution with doping and magnetic field are presented and discussed. 
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Abstract. Non destructive tests are very useful to follow crystallization kinetics phenomena during the synthesis 

of aluminosilicate glass-ceramic materials. These composite matrices are dedicated for nuclear waste storage. In 

this study, we assessed the crystallization kinetics dependence, by many non-destructive tests, on the structure of 

an aluminosilicate glass-ceramic ceramized by a nucleation –crystallization treatment at 790°C during 2 h, and 

900°C, for different periods of time ranging from 2 to 12 h. These tests are X-ray diffraction; scanning electron 

microscopy and Fourier transform Infra-red spectroscopy.  

For the whole of materials, Archimedes density is between 2530-2578 kg/m3. Both X-ray diffraction and scanning 

electron microscopy analyses reveal two main crystalline phases for the whole of heating treatments, namely 

spodumen and leucite. These phases grow regularly with the crystallization time. FTIR analysis shows Si-O-Si 
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vibrations (680 cm -1 and 457-467 cm-1), which shift toward lower values indicating Si-O-Me bonds formation (Me 

= metal), which are abundant for high ceramization times. The metals incorporated in the materials structure are 

well binded in the structure, conferring it durable properties. 

These non-destructive spectroscopic techniques allow following crystallization progress in the materials without 

altering the materials bulk, and are recommended for such studies  
Keywords :  glass-ceramic; alluminosilicate glass; FTIR; SEM; XRD.  
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Abstract. The aim of our work is to investigate, by using ANSYS-ICEM-CFX code, the hemodynamic parameters 

of  blood flow through left sub-clavian artery in presence of stenosis and the aortic coarctation. In our computational 

simulation, we have proposed a stenosis geometrical model, and the blood is considered as non-newtonian fluid. 

Our results are compared to those obtained by using imagind data concerning those pathologies. 
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4Associate Partner, INTECON PARTNERSHIP LTD. atiladeotunla@gmail.com 

 

Abstract. The structural performance of bridges decreases progressively throughout their service life due to many 

contributing factors (fatigue, creep and shrinkage, local movements, fire incidents etc.). The structural integrity 

assessment of the fire damaged composite bridge located at CH57+450, Koita village along Abuja-Abaji-Lokoja 

road, in Nigeria is considered as a case study. The Concrete Tester and Surveyor (CTS-02V4); a new concrete 

testing equipment was used to evaluate the compressive strength distribution across the concrete components of the 

bridge. The Profometer/Profosqope was used to detect the cover to reinforcements while the Ultrasonic Steel Guage 

was used for the steel beams. From the technical investigation, the residual compressive strength of the concrete 

piers was found to be below 16.0N/mm2. This value is very low compared to the expected minimum design value 

of about 30N/mm2. The cover to reinforcement of certain capping beams has outline of reinforcements, which 

signifies poor concrete cover and the mean compressive strength is less than 20N/mm2. The steel girder indicated 

black colouration as a result of the fire incident without any significant structural defect like buckling of the steel 

section. The objectives of this paper are to increase the understanding of processes and the applicability of versatile 

equipment required to assess a fire damaged bridge in order to improve on the quality of bridge (structural) appraisal 

and rehabilitation. 
Keywords :  Burnt Bridge, Structural Integrity, Sustainability. 
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Abstract. A method for a beam like structures damage localization modal strain energy rate (MSER) is presented 

in this paper. The changes of modal strain energy before and after the occurrence of damage are employed to locate 

the exact damage location. To conduct this study, a modal analysis test was carried out on a cantilever Bernoulli–

Euler beams subjected to transverse and controlled crack levels. A finite element models were built and validated, 

the first seven modes of modal parameters (mode shapes) were extracted and the modal strain energy change ratio 

was computed and the location of the damage was accurately identified.   

The localization results demonstrate that the developed method is capable of localizing damage for beams 

structures with an accepted accuracy. 
Keywords :  damage localization, experimental modal analysis, modal strain energy ratio, damage localization, and beam. 

 

Theoretical and Numerical Study of the Reflection of an Ultrasonic Pulse Radiated 

by a Linear Phased Array Transducer at a Fluid-Fluid Interface 
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(*)U.S.T.H.B, Faculty of Physics, Material Physics Laboratory, 

PO 32, El Alia, Bab Ezzouar, Algiers, Algeria 

 
Abstract. The objective of the study is to develop an analytical model in transient mode in order to show the 

physical phenomena related to the reflection in the presence on an interface. This study is devoted to the calculation, 

in transient mode, of the acoustic field emitted by a linear array and reflected from a fluid-fluid interface.  

The calculation is based on the theoretical model of a spherical wave pulse emitted by a point source reflected from 

a plane interface separating two fluid media, and detected by a receiver assumed punctual. This model uses a Fourier 

transform in the time space followed by a Hankel transform on space variables. The resulting field is written as the 

sum of three integrals using simple integration nuclei. The superposition principle is then applied to calculate the 

pressure wave resulting at any point of the field. This calculation method can follow in time all the waves 

contributing to the reflected field.  

The model developed shows the various waves emerging at the interface: direct and edge waves, specular reflection 

and the appearance of radiating surface waves at critical angle. The various waves are identified by calculating their 

arrival times by using the ray method. 

The results are validated thanks to a finite element package widely used in computer simulations for solving partial 

differential equations describing such physical phenomena. 

 

Studies of Temperature-Dependent Behavior And Crystallization of Metallic Glass 
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Electronic Transport 
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1Laboratoire de Chimie des Matériaux Inorganiques, Université Badji-Mokhtar Annaba, BP12, 23000 Annaba, Algérie. 

2IFW Dresde, Institut des Matériaux Complexes, P.O. Box 270116, 01171 Dresde, Allemagne 
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4Laboratoire de Chimie et Physique - Approche Multi-échelle des Milieux Complexes 
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Abstract. In this paper, structural changes of amorphous NiZr2 metallic glass will be characterized by thermal 

electrical resistivity, absolute thermoelectric power and by DSC measurements. A very good agreement between 

the phase transition temperatures determined using different techniques has been determined. 

Simultaneous measurements of resistivity and absolute thermoelectric power were performed with a very high 

degree of accuracy. The design of a new measuring device using LabView as a support developed by Dr. F.Gasser. 

The program supports the acquisition, real-time recording of all measurements and calculations resulting in four 

Excel files. In general these two electrical properties are measured separately on different sample as solids, 

amorphous or crystallized alloys. In this context, the study of the amorphous NiZr2 confirmed the potential of this 

means of investigation to study the kinetics and structural thermal behavior of amorphous alloys. The automatic 
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device of electric and thermoelectric measurements of resistivity and Seebeck coefficient has shown their 

usefulness as methods of Non Destructive testing "NDT" through Ziman formalism. 

The crystallization kinetics of NiZr2 metallic glass have been studied under nonisothermal and isothermal 

conditions using electrical resistivity measurement. 

The activation energies of crystallization Ex, for three measurements of "resistivity as a function of temperature 

with different heating rate (0.5 , 2.5 and 5) °C/min , is determined to be 399,9 kJ/mol and 409,3 kJ/mol using the 

Kissinger and Ozawa equations, respectively. The Johnson-Mehl-Avrami equation has also been applied to the 

isothermal kinetics and the Avrami exponents are in the range of 2.97-3.31 with an average value of n=3,11 

indicating the growth of small particles with an increasing nucleation rate. The activation energy calculated by the 

Arrhenius equation in the isothermal process has been found to decrease with the transformed volume fraction 

between 20% and 80% of volume transformed, and The average value calculated to be Ex = 387.2 kJ/mol. The 

corresponding three dimensional time-temperature-transformations (TTT) diagram of crystallization for the alloy 

has been drawn which provides the information about transformation at a particular temperature. Structural and 

morphology study after thermal treatment have been identified by X-ray diffraction (XRD) and scanning electron 

microscope (SEM). 
Keywords :  Metallic glass, Electronic transport properties, Activation energy, Phase transitions. 
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spectroscopy 
 

Mohamed Mokhtari1,2,  Lotfi Zekri1 And  Noureddine Zekri1 

 
1USTO, Département de Physique, LEPM, BP 1505 El M’Naouar, Oran, Algérie 

2Centre universitaire de Tissemsilt BP 182 Tissemsilt,  Algerie 
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Abstract. Conduction transition phenomenon in metal and dielectric granular media is a complex issue. It depends 

on a large number of global parameters, relating to contact between grains, the size of the cluster, and the 

samples concentration. Our work is to study the electrical properties of a two-dimensional granular composite. An 

electrical model of contact between grains then an equivalent circuit is determined. The resulting circuit is resolved 

by Kirchhoff's laws. We have presented the effect of contact between grains in a dielectric thin mixture on the 

behavior of the impedance spectrum. The contact between grains is modeled by an RLC circuit in the case of a 

contact between conductors and RC in other cases. 

 

Eddy-Current Non-Destructive Testing System Using a Magnetic Sensor Based on 

GMR 

 
SAFER Omar Adib, ABDOU Abdelhak 

 
Department of Electrical Engineering .M’sila University. M'sila, Algeria 
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Abstract. Detecting the cracks is a major challenge in the development of Eddy Current (EC) Non-Destructive 

Testing (NDT). In fact, the detection sensitivity of EC-NDT depends on the interaction between the crack 

characteristics and the EC formed in the materials. The induced currents are primarily generated along a single 

direction in the tested sample. This paper presents a excitation method for generating a ac magnetic field and, 

consequently,  eddy currents. This method significantly improves the detection of cracks of two different kind of 

material (non magnetic conductive material and ferromagnetic material). The magnetic flux density signature of 

the defect is studied using a 2D Finite Element Model FEM.  
Keywords :  Eddy Current;Non-destructive testing; Giant Magneto Resistance; Finite Element Method. 
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Abstract. In this work we investigate the structural, Electromagnetic and hyperfrequency absorption properties of 

polymer-Fe based nanocomposites. Nanocrystalline Iron powders were produced by high energy mechanical 

alloying route. Bulk nanocomposites samples are obtained by dispersing the nanocrystalline Iron powders within 

resin matrix. The specimens are used to study their structural propertieswhen subjecting to the action of an 

electromagnetic field and to measure the evolution of the reflection coefficient in the rectangular waveguide in an 

X-band instrument PM7001X, and characterized by several techniques: SEM, EDX and XRD. Microwave 

dielectric permittivity, magnetic permeability and absorption spectra were determined using the Nicolson-Ross-

Weir (NRW) algorithm. Their relationships to developed structural properties are discussed. 

 

Spin Crossover Materials Based on Functionalized Macrocycle Ligands 
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Abstract. Spin-crossover (SCO) phenomenon occurs in octahedral 3d4-3d7 transition metal complexes. The 

conversion between the high-spin and low-spin states in close energy proximity takes place under various stimuli 

(T, P, Light irradiation). Spin-crossover materials are characterized by unique properties (cooperativity, bistability 

and switchability), which are of interest for practical applications (display, optical storage, sensor).  

In the last few years, our group used several functionalized poly-azamacrocycles as original ligands to design new 

spin crossover (SCO) systems. These ligands could constitute an efficient way to design new SCO materials since 

the ligand field of their central polyazamacrocycle ring can be fine tuned via their N-functionalization with 

appropriate potentially coordinating or chelating groups [1, 2]. These ligands known for their exceptional 

complexing properties can be functionalized selectively by one or more groups chemicals for the modification and 

control of their properties coordination. These are essential features of these cyclic molecules very good ligands for 

the design of molecular materials spin crossover. Recently, the 2L’2 macrocycle ligand (N4-cyclam ring bearing 

two methylpyridinyl arms) allowed us to obtain the first iron (II) macrocycle-based SCO material [3]. 

In this presentation, we will study different complexes of iron (II) based of poly-azamacrocycles and see the 

evolution of the magnetic properties of these complexes according to the ring size. Then we will study particularly 

different complexes based cyclam having a transition spin and magnetic bistability. Finally, we will see the 

influence of functionalization of these ligands and the important role played by the against-ion on nature and 

characteristics of the transition. 
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Abstract. Vibration monitoring of rolling element bearings is probably the most established diagnostic technique 

for rotating machinery. The application of ultrasound technique for bearing diagnosis is gaining ground as a 

complementary diagnostic tool. In fact, many similarities exist between these two methods and their principle is to 

not so far. The experimental investigation reported in this paper was centered on the application of the ultrasound 

technique for identifying the presence and size of a defect on bearings. Also, a comparison between ultrasound 

technique and vibration analysis are presented to assess their effectiveness and determine their detection limits and 

their complementarities. The results reveal that the ultrasound technique is most effective in the early detection of 

bearing faults vibration monitoring. 
Keywords :  Ultrasound technique, Vibration analysis, bearing defect, condition monitoring, defect size 

 

 

A First-Principles Study of The Physical Properties of Cdx (S, Se,Te) Compounds 

Materials for  using in Radiation And Optical Applications. 
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(*): tm.hocine@hotmail.fr 

 
Abstract. II-VI semiconductor compounds are available fabrication of compound semiconductor radiation 

detectors of X-ray and ϒ-ray and optical applications. Our study, it is about Ab initio calculation of structural, 

electronic and optical proprieties of CdS, CdSe, CdTe from group II-VI compounds of periodic table. We use 

calculation based on the density functional theory (DFT) within the generalized gradient approximation (GGA) and 

Local density approximation (LDA) by Abinit package. The obtained results of lattice parameters, bulk modulus, 

Band structure, linear optical functions showed reasonable agreement with the previous results of other calculations 

and experimental measurements.  

This research is an overview of different results of physical properties of some suitable materials which help 

researchers to realize good detectors, optical devices and solar cells, and in other hand to find new semiconductors 

materials in it. 
Keywords :  II-VI, physical properties, Ab initio, DFT. 
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* cerredir@yahoo.fr 

 
Abstract. In this paper, a recent swarm optimization algorithm on the simulation of the cooperative behavior of 

social-spiders, called the Social Spider Optimization (SSO) is proposed for the optimization of microwave filters.  

In order to illustrate the proficiency and robustness of this optimization, it is compared to other literature of 

evolutionary algorithms, particle swarm optimization (PSO) and teaching–learning-based optimization (TLBO). 

The outcome shows a high performance of the proposed method. 
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Abstract. The widespread use of crosslinked polyethylene (XLPE) as insulation in high voltage power cables may 

be attributed to its excellent electrical, thermal and mechanical characteristics. However, this insulation may 

undergo crucial degradations when exposed to the various constraints which lead to its general weakness. During 

its operating under service conditions, the cable is in permanence subjected to thermal aging which can provokes 

an irreversible alteration of the cable insulation properties. This paper is devoted to the influence of the thermally 

ageing on the dielectric characteristics of XPLE cables insulation. The experimental results have also revealed that 

thermal ageing of the specimens involves a decrease in the dielectric performances.  
Keywords :  Crosslinked polyethylene (XLPE), insulation, thermal aging, dielectric properties. 

 

Ultrasonic Attenuation in Trabecular Bone: Theoretical Approach and 

Experimental Measurement 
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Abstract. The aim of this paper is to determine how different parameters such as porosity, scatter size and 

frequency affect the ultrasonic attenuation process during the acoustic wave propagation through the 

trabecular bone. In this study theoretical model combining absorption and scattering is proposed to predict 

attenuation in trabecular bones. The total theoretical attenuation coefficient is computed as the sum of the 

contributions of scattering and absorption. The obtained results have been compared with experimental data 

achieved on bovine cancellous bone samples filled by water.  The porosity of the used samples varies between 40 % 

and 75 %. A transmission technique is used. This method only requires the measurement of the specimen’s 

thickness and recording of two pulses: one without and one with the specimen inserted between the transmitting 

and receiving transducers. The theoretical model used in this paper appears to give appropriate results compared 

with experimental measurements. The obtained results show that viscous losses are not sufficient to describe the 

attenuation in trabecular bone. This study indicates that scattering is the primary mechanism responsible for 

attenuation in trabecular bone and confirms the strong dependence of the attenuation with the size of the scatterer, 

the bone porosity and of the ultrasound frequency. 
Keywords :  Cancellous bone; Ultrasound; Attenuation; Scattering; Theoretical model. 
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Abstract. The iron and steel domain has a very important role in the industry. Indeed, much research has been fixed 

to the product quality, which is an essential factor in the production cycle. Among the most used techniques to 

today, to inspect the finished product, there is the infrared thermography. This latter allows to detect defects in 

materials. Treatments of captured image using an infrared camera can detect the edge of these defects and hence 

locate them. In this work we try to apply mathematical methods to detect these edges. 
Keywords :  Infrared thermography; materials; defects; edges. 
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Abstract. In order to transfer thin layers of silicon onto Si substrates by ion-implantation, hydrogen platelets are 

produced by both ion implantation and thermal annealing technical. The thickness of the transferred layer is 

controlled by adjusting the energy of hydrogen ion implantation. 

Transmission electron microscopy and focus ion bean have been used to study the evolution of these platelets 

formed by hydrogen and helium co-implantation and during thermal annealing. Upon annealing, it is shown on the 

depth of the PR (projected range) layer a continuous (001) oriented cracks, which are parallel to the Si surfaces are 

formed. These platelets grow in size, reduce their density and the overall volume they occupy remains constant. 

This phenomenon is due to a conservative Oswald ripening 

This process takes advantage of the hydrogen precipitation during annealing in the form of quasi-two dimensional 

objects filled and over pressurized with H2 gas, named platelets, nano- and microcracks distributed within a 

relatively narrow band. Gas pressure is responsible for a generation of the deformation field around. For a high 

enough fluence the majority of platelets and cracks are parallel to a (001) Si wafer surface. Their thermal evolution 

in size and density together with the possibility for them to elastically interact give rise to the complete exfoliation 

of a Si upper layer. 

The previous studies have observed that He/H co-implantation results in a reduction of the total ion implantation 

dose necessary for exfoliation than the dose required for hydrogen ion implantation alone. 

Hydrogen is a very active element, it seems that the essential role of hydrogen is to interact chemically with the 

silicon atoms. While the role of helium, which is an inert element and does not chemically interacts with the silicon 

atoms in an H implanted substrate, is to effuse into these platelets and exert a pressure on the inner surface of these 

platelets.  

In this work, we report the platelets evolution induced by H and He co-implantation on Si and we identify the 

different mechanisms responsible for their thermal evolution from “platelets” to micro-cracks and the possibility 

for them to transfer thin film of silicon.   
Keywords :  Nano layer, Co-implantation, Silicon, hydrogen/helium, platelets, micro cracks 
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Abstract. In non-destructive testing of concrete, the ultrasonic pulse-echo technique has proven to be a reliable 

method for locating cracks and other internal defects.  An electro-mechanical transducer is used to generate a short 

pulse of ultrasonic stress waves that propagates into the object being inspected. Reflection of the stress pulse occurs 

at boundaries separating materials with different densities and elastic properties. The reflected pulse travels back 

to the transducer that also acts as a receiver.  The received signal can give many insights to the properties of 

materials under test. 

The question arises how setting and hardening of cement paste, mortar, and concrete can be measured continuously. 

Continuous measurement asks for non –destructive methods. The current testing method such as the vicat needle 

for cement paste and penetration resistance test for concrete methods measure in intervals. These methods can be 

applied before the end of setting. All these methods do not allow continuous measurements and are partly 

destructive. 

In this paper a special pulse-echo technique called “prism technique” is used to evaluate the evolution of proprieties 

of concrete over time. For that, an automatic system has been developed with labview program in order to monitor 

the time of flight of the reflected p-wave. Two mixtures of mortar are made using different proportions, of water, 

cement, and sand. The mortar is poured into a mould that has a form of a prism. Measurements are taken every 10 

minutes over a period of 24 hours. This enabled us to plot the evolution of p-wave velocities over time for the 

samples and compare the results. 
Keywords :  Setting of concrete; hardening of concrete;  p-wave velocity; prism technique; ultrasonic system.  
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Abstract. Nowadays the fiber-reinforced composite materials have used widely in the construction of aircraft 

structures; these structures are subjected to different excitations which may cause serious failure. For this reason 

our research presents a technique aimed to identify the damage in fiber-reinforced composite beam subjected to 

harmonic load using analytical model. The presence of a crack in structural elements leads to an energy 

concentration near to the crack region and introduce a local flexibility which affects its dynamical characteristic. 

Due to this fact, the harmonic response technique assumed to be reasonable technique for damage identification in 

cracked beam through the evaluating of its dynamic response to harmonic excitation. The discrete spring model has 

been used for modeling the crack, including the stress intensity factors, in which the composite beam is assumed to 

be divided into two sub-beams at the crack position, connected together by the additional equivalent spring. Euler-

Bernoulli beam and the modal expansion theories are used in this study for solving the differential equation related 

to forced vibration. A parametric study has been carried out in order to investigate the influence, of crack depth and 

crack location on the transverse displacement of cracked composite beam under harmonic excitations. The obtained 

results show that the response amplitudes of a cracked beam changes with the varying of crack depth and location, 

and therefore, it can be used as a crack detection criterion. The dynamical behavior of composite beam with a lower 

flexural rigidity is more sensitive to presence of a crack. The vibration amplitudes are more sensitive when the 

crack depth increases. As a consequence, the evaluation of dynamical response of cracked beam subjected to 

moving harmonic excitation can be used as an appropriate technique for damage detection in composite structures. 
Keywords :  Composite beam, Damage detection; harmonic excitation; Transverse displacement; 

 

 

The Technique Enabling Measurement of the Dispersion Influence of the Phase 
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Abstract. The application of ultrasonic guided waves (UGW) is one of the latest methods of non-destructive testing 

(NDT) and structural health monitoring (SHM). Nowadays, it is widely used in various industrial fields to inspect 

and screen many structures by exploring the properties of its waves which can propagate long distances with high 

sensitivity to structural changes. According to propagating signal amplitude or velocity changes defects, 

delaminating, corrosions, cracks and non-homogeneous can therefore be detected in objects.  

However, UGW possess a dispersion phenomenon which leads to two different propagation velocities phase and 

group both are frequency depending and characterized by dispersion curves.This UGW feature is complicated to 

determine accurately signal amplitudes and/or velocities. Therefore, to use UGW in investigations it is necessary 

to evaluate the dispersion effect for different guided wave phase and group velocities. 

In this paper a technique for the measurement of the phase velocity of guided waves is proposed. In general, the 

frequency spectrum of the obtain signals are multiplied by special filter and the signals are reconstructed using 

inverse Fourier transform. Using these filtered signals, further signal processing is performed applying the zero-

crossing method. This technique has been investigated using simulated and modelled signals of the Lamb wave 

asymmetric A0 mode propagating in the higher dispersion zone. In order to obtain Lamb wave signals for analysis 

the aluminium plate having thickness of 2 mm are used. The excitation signal was 3 periods, 300 kHz burst with 

the Gaussian envelope. The obtained measurement results are compared with the theoretical dispersion curves 

obtained by SAFE method. The results have shown that the proposed measurement technique enables not only to 

reconstruct the phase velocity dispersion curve of the Lamb wave A0 mode, but also to choose in what precision 

limits and in what extent of the frequency ranges the dispersion curve of the phase velocity can be reconstructed. 
Keywords :  Lamb waves, phase velocity, dispersion, frequency, spectrum 
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Abstract. In this communication, we propose a new dielectric resonator antenna loaded with rectangular ceramic 

of the BST material. The high permittivity of the Perovskite material allows the shifting of the antenna resonant 

frequency from 10.77 GHz to 8 GHz, achieving a size reduction of  the resonator antenna about 67% compared to 

an ordinary DRA for the same resonant frequency. The numerical analysis were carried out using two 

electromagnetic simulators including the CST (Computer Simulation Technology) Microwave Studio in the time 

domain and the HFSS (High-frequency Structure Simulator) in the frequency domain. The numerical results issued 

from simulations are presented and compared in terms of the resonant frequency, antenna size, reflection 

coefficient, and radiation patterns.  
Keywords :  Dielectric resonator antenna, BST ceramic, Numerical analysis.  
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Abstract. We report a systematic study of the structural, electronic and elastic properties of the ternary ruthenium-

based hydrides Sr2RuH6 within two complementary first-principles approaches. We describe the properties of the 

Sr2RuH6 systems looking for trends on different properties. Our results are in agreement with experimental ones 

when the latter are available. In particular, our theoretical lattice parameters obtained using the GGA-PBEsol to 

include the exchange-correlation functional are in good agreement with experiment. Analysis of the calculated 

electronic band structure diagrams suggests that these hydrides are wide nearly direct band semiconductors, with a 

very slight deviation from the ideal direct-band gap behaviour and they are expected to have a poor hole-type 

electrical conductivity. The TB-mBJ potential has been used to correct the deficiency of the standard GGA for 

predicting the optoelectronic properties. The calculated TB-mBJ fundamental band gap is about 2.99eV. Calculated 

density of states spectra demonstrate that the topmost valence bands consist of d orbitals of the Ru atoms, classifying 

these materials as d-type hydrides. Analysis of charge density maps tells that these systems can be classified as 

mixed ionic-covalent bonding materials. The single-crystal and polycrystalline elastic moduli and their related 

properties have been numerically estimated and analysed for the first time. 
Keywords :  Ruthenium-based hydrides; first-principles calculations; elastic constants; electronic structure  
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Abstract. The increasing usage of composite materials has called for more effective techniques for inspecting the 

integrity of composite structures without causing any damage, as composite materials generally have higher 

probability of having material imperfections. The scope of this work is performed non-destructive testing by using 

two techniques of control: phased array ultrasonic and infrared thermography(mode: reflection and transmission), 

to determine their limits of detection, their complementarities and their specific application fields. The various tests 

are performed on laminates and sandwiches composites specimens. The investigation showed that the coupling 

technique (thermography and ultrasound), has ensures surveillance and detection of defects. The results obtained 

https://en.wikipedia.org/wiki/Perovskite_%28structure%29
https://www.cst.com/
mailto:a_bouhemadou@yahoo.fr
mailto:o.boudhrifa@crti.dz
mailto:f.khathyri@ump.ac.ma


 

13 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

prove that infrared thermography can detect in the plan, while the ultrasound is more suitable for fault localization 

in the volume. 
Keywords :  composites, non-destructive testing, phased array ultrasonic, infrared thermography, defects. 
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Abstract. The degradation of buildings, with time, due to an intensive use (increase of operating overloads) or an 

aggressive environment (earthquake, fire) causes significant damages to the concrete. Under these circumstances, 

structures can be repaired by one of reinforcement techniques (the resin plus required number of reinforcing layer). 

In the field of construction and road works, for the diagnosis of reinforced structures or evaluating multilayer 

structures to a substantial depth, we used the non-destructive testing. 

Within the framework of this subject, this study is interested in multilayer structures. In order to achieve the 

intended purpose, an experiment has been realized by ultrasound on a cementitious material composed of two layers 

of equal thickness, different in terms of impedance and one of them has a crack. The three possible cases have been 

studied: the case of equal impedances, the case where the impedance of the surface layer is greater (or less) to the 

second layer.  

In order to achieve the objective of this work, we first presented the experimental procedure followed, Then we 

proceeded to analyze and the interpretation of results due to the change in impedance and the presence of a crack 

in order to understand its effects on material behavior. 
Keywords :  ultrasound; multilayer structure; crack ; concrete; impedance 
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Abstract. Neutron tomography is a very powerful tool for non-destructive analysis of samples; it allows obtaining 

image of the internal structure of objects in 3D mode. It is based on a series of transmission images made of an 

object from different viewing angles. The 2D images obtained are extended with special reconstruction algorithms 

to 3D image. The advantage of this technique is due to the capability of neutrons to penetrate through thick materials 

and to their high interaction with hydrogenous materials. 

During the last years, attempts have been made to implement and to develop a neutron tomography system at the 

Nuclear Research Center of Birine. At this end a new Peltier-Cooled CCD (16 bit) has been installed instead the 

old CCD camera (8 bit) and a turntable has been designed.  In this paper we will present the theoretical basis of 

neutron tomography and the main characteristics our neutron tomography facility. We will also present the 

characterization study of the image detector based on a CCD camera and LiF-ZnS scintillator screen, and the first 

experimental results obtained by neutron tomography.  

Numerical simulations of the propagation of Chirped Vector Soliton in optical fibers with variable coefficients in 

the presence of third order dispersion and power law nonlinearity. 
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Abstract. We study in this work, the numerical simulations of propagation of chirped vector solitons in optical 

fiber systems using the compact split step Padé scheme (CSSPS). This study is done in the case of variable 

coefficients and in the presence of third order dispersion and power law nonlinearity. A negative chirp makes the 

soliton broadening, while; a positive chirp leads to a soliton compression. The effect of chirp on the soliton temporal 

width of an amplification system (σ>0) is greater than that in a loss system (σ<0). In the presence of third order 

dispersion, we note an increase of the pulse width with an asymmetric oscillation on the trailing edge. In the same 

time, we note a shift of the center of the two components of the one managed chirped vector soliton along the 

propagation distance. It is clearly noted from plot that, the quintic nonlinearity has a marginal role on the 

propagation characteristics of the two components of managed chirped vector soliton. 
Keywords :  Vector solitons, chirped solitons, birefringent optical fibers, compact split step Padé scheme, and coupled higher-order nonlinear 

Schrodinger equations with variable coefficients.  
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Abstract. Inverse problems approach in material quality assurance testing puts some challenges in its composition 

items discrete and continuous which as well include heuristics from both the norms and the human factor 

qualifications. Further matter features, properties, ageing, its several loading forces and engineering properties that 

are highly nonlinear functions are added complexity to solve.  

In the case of ultrasound non destructive diagnosis of welded components, the task is difficult to scan cause of their 

complex solidification process. Added it requires the analysis of continuous numerical data obtained from each 

inch and frame of the tested material geometry. The data carried in the output signals are usually corrupted by many 

structure noises whose analysis need understanding of the matter pattern components, its engineering properties 

and the many human factors items or interfaces from material welding or joining and its control. For that purpose 

computational methods are useful tools, and various analyzing methods are known to be powerful processing 

kernels. However many of them are useful when noise is smooth and expressed  as a zero-mean Gaussian  noise in 

a linear model ; but when it has indiscriminate source compilation from material's  reflectors scattering as grain 

boundaries and other microstructures, classical tools and kernels are not very helpful means. In this study non linear 

numerical methods are addressed under an inverse problem approach for discriminating backscattered ultrasonic 

waves and their micro structural features; in that case a steel welded matter was used as experimental sample. The 

designed computational system has enabled matter scales discrimination and identification of its metallurgical 

phase scale which was confirmed by metallographic experiments. 

 

Is the Occurrence of an Attractor in a Multi-Scale Ndt Computer Based Data 

Analysis a Good Indicator of Chaos Theory Data Modeling? 
 

Fairouz Bettayeb, Boubakr Boussiala, Amar Boutaghane 

 
CRTI, Research Center on Industrial Technologies (ex: Csc) Algiers, Algeria 

Abstract. Welded components remain difficult to reliably and effectively examine cause of complex solidification 

process. Material grains orientations in welds generate ultrasonic beam divergence and splitting due to the re-

melting process after each welding pass. The sizable size of the anisotropic grains contrasted with wavelength’s 

pulse, affects coarsely ultrasound propagation through severe attenuation and changes in velocity and energy 

scattering.  

Basically ultrasonic signal flaw visibility is corrupted by many noises as electric, pulse, ringing, and structure or 

spurious signals. Ultrasonic noise is usually assumed to be Gauss random variable with zero averaging and a limited 

band power spectrum function. Various signal processing techniques were investigated to extract useful data and 

interpret waveform data for diagnostic and predictive purpose.  However the complexity of the model order 

estimation carries on complicated modeling. Wavelet based auto regressive parametric model is a successful 
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processing technique for natural signals, able to withdraw the non stable characteristics of data. In this paper, 

wavelet multi-scale analysis was investigated with a predictive approach, as a powerful computational tool for noise 

discrimination and data extraction. The analysis based correlations, residuals and interpolations calculations seems 

to be a well adapted signal analysis tool for viewing material micro structural dimension scales. This research shows 

a challenging 3D interface between material properties, calculations and ultrasonic wave propagation modeling, 

and indicates a linear signal energy distribution at micro structural levels. Which could point to potential outcome 

of ultrasonic wave signature of micro-structures at different energy scales related to matter phases. Multi-

polynomial processing interpolations reveal an attractor that should involve data modeling through chaos theory 

for a predictive material behavior purpose. 
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Abstract. The accurate estimation of the time-of-flight (TOF) of the ultrasonic echoes is important in non-

destructive testing (NDT). The main interest of the TOF estimation is the flaw detection, localization and coating 

thickness evaluation. Usually, the backscattered echoes from a thin coating or a flaw located close to the interface 

overlap in the time domain. The TOF estimation becomes more complicated and requires advanced processing 

methods. In this paper, the wavelet transform was investigated in order to evaluate the TOF. The two applied 

methods are the continuous wavelet transform based on the scale-averaged power (SAP) and the discrete stationary 

wavelet transform (DSWT). These methods were applied, firstly, on simulated Gaussian echoes for three practical 

cases: non overlapped echoes, partially and closely overlapped echoes. Several numerical tests have been carried 

out to select a suitable mother wavelet for each method and for each case. The performance was evaluated through 

the mean square error (MSE) between the estimated and the reference value of the TOF. The results showed that 

both methods give good results for non-overlapped and partially overlapped echoes. However, the DSWT method 

is more accurate in the case of closely overlapped echoes. As an application, an experimental validation was 

performed on experimental signals taken from thermally coated samples in order to evaluate the coating thickness. 

An overall agreement was observed between simulation and experiment. 
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Abstract.  Residual stresses are often present in brittle materials, either during manufacturing or subsequently 

caused by treatments. Different techniques are used for the determination of these residual stresses. Each method 

has its advantages and limitations. The X-ray diffraction is applied only for crystalline materials. Methods based 

on the birefringence or photoelasticity are limited to transparent materials 

The objective of this work is the study of residual stresses of Vickers indentation in the soda lime silicate glass. 

This glass is produced by floating by Mediterranean company Flot Glass (MFG), a subsidiary of CEVITAL 

(Algeria). Different states of glass were used: (annealing, ion exchange at a temperature of 480 ° C (for 2 hours, 20 

hours and 50 hours). The technique of photoelasticity transmission was used. 

This method is based on the physics of light waves and the birefringence of the material. The latter can be studied 

by analyzing how the polarization of the light is converted after passing through the material. The birefringences 

created by indentation just change the state of polarization in creating a phase delay. The more stresses are 

important, the more the induced birefringence is greater. 

mailto:sladdada@cdta.dz
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We have invented the samples with different loads (5, 10, 15, 20) N, using an instrumented indentation device 

whose indentor is type Vickers. These prints are viewed with a microscope. We followed the evolution of the 

indentation stresses over time. An image processing operation was carried out with a processing software. The iso-

chromes obtained were used for analysis of residual stresses indentations. 

It appears that these residual stresses of indentation increase as the indentation load increases. We also note that the 

residual stresses are relaxed with time; this can be seen with the surface of iso-chromes (photos processed). 
Keywords :  Glass, ion exchange, residual stresses, indentation, photoelasticimetry 
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Abstract. Polycarbonate (PC) is a thermoplastic amorphous polymer. The transparency and great rigidity are 

important assets which make polycarbonate (PC) one of the most used technical polymers. It finds its application 

in numerous fields, but primarily in those whose requirements are the resistance to shocks such as the manufacture 

of windshield. Its exposure to radiation, namely ultra violet (UV) and infra-red (IR), influences its physicochemical 

and mechanical characteristics. 

The present work aims to study the polycarbonate aging caused by UV radiation. The virgin, aged materials were 

the target of physicochemical and mechanical characterization. uniaxial compression tests have allowed to 

demonstrate the impact of UV radiation on the mechanical properties with relation to the time of exposure to UV. 

Analyses IRTF have revealed the structural degradation marked by the modification in absorption of the treated 

materials. This correlates with a gradual attenuation of the material’s transparency depending on the duration of 

exposure to UV. 
Keywords :  polycarbonate, Ultra-violet,  absorbance, IR, compression. 
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Abstract. Using vibration signature analysis as the main and only source of information from the machining 

process, this paper presents a new procedure for rolling bearing fault diagnosis. In this procedure, firstly, in order 

to calculate the feature vector, we propose the use a combination of Frequency Kurtosis and Entropy techniques 

for determining the kurtosis and entropy values in each one of the all sub-bands of the last level of the fast kurtogram 

developed by Antoni that use the multi-rate filter-bank techniques. Lastly, using the calculated feature vector, the 

proposed procedure is based on Support Vector Machine SVM as a classifier system. In the experimental step, 

twelve different health bearing conditions were introduced to demonstrate the effectiveness and robustness of the 

proposed procedure. 
Keywords :  vibration signal; bearing fault diagnosis; SVM; frequency Kurtosist technique; Entropy Technique. 
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Abstract. A partial discharge (PD) in a conveying electric power cable is an electric spark occurring within 

imperfections of its insulation. This discharge is physically interpreted by an electronic avalanche effect which 

causes an accumulation of charges on the surfaces of the defect concerned. This load balancing armature, when it 

occurs, a current pulse of very short duration and the rise time is of the order of nanoseconds only. Thus, this pulse 

is then split into two parts which propagate respectively to both ends of the cable. Moreover, it is at these points 

that most DP detection systems are placed. The waveforms of the pulses measured at the ends undergo deformations 

during the propagation as a result of two phenomena, namely the attenuation and dispersion at high frequencies. 

The objective of this work is to develop an experimental technique for studying the spread of PD pulses in the 

medium voltage cables in off-line mode (off) subjected to an electric aging in a constant voltage of 60 kV. This 

technique is implemented by injection of a pulse generated in the laboratory at one end of the cable and can follow 

the change during propagation using time domain reflectometry method (TDR: Time Domain Reflectometry)  

First, we performed a pulse generator based on a negative polarity corona discharge in the electrode system point-

plane. The generator in question is composed of a discharge cell, a pulse shaping circuit, an oscilloscope having an 

acquisition interface and a computer. The current flowing through the inter-electrode space comprises a DC 

component and an impulse component (Figure 1). The impulse component (Pulse Trichel ) current is short , its 

leading edge is about ten nanoseconds . Observed pulses DP are similar to pulses occurring in an electric power 

transmission cable, they are very smooth with a few kHz repetition rate. 

In the second part, we injected to one end of a power transmission cable a pulse Trichel and we recorded the system 

response on the oscilloscope. The injected pulse is transmitted in the cable and it oscillates between its two free 

ends (Figure 2). The transport cable used is of medium voltage 18/30 kV with aluminum core 120 mm2 and copper 

metallic screen of tape and is isolated in chemically crosslinked polyethylene. To observe the maximum pulses 

reflected at both ends, we chose a sample of a length of 50 m. 

The measuring technique consists in detecting the oscillation of the injected pulse between the two open ends of 

the cable (Figure 3). The results obtained for a virgin sample show that the variation of the relative amplitude  A 

(% ) according to the propagation distance L has an exponential distribution (𝐴(%) = 𝐴0𝑒(−𝛼𝜔𝐿)), with α is the 

attenuation factor and ω is the angular frequency of the injected signal. This result is in good agreement with 

existing theories based on the spread at high frequencies. Finally, we used this experimental technique to illustrate 

the influence of the electric aging time of the cable under DC voltage (60 kV) of the attenuation factor. Now we 

have arrived at a 1300-hour aging time. 
Keywords :  partial discharge pulses Trichel, TDR , attenuation factor , electrical aging 
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Abstract. This work is to study the vibration behavior of FGM beams, system frequency we begin to calculate, 

using the classical theory of Euler-Bernoulli (CLBT), and assuming that the material properties of the FGM layer 

will be evaluated continuously in the thickness direction according to the power law (P-FGM). In this paper is to 

see the influence of the thickness of the skin of the sandwich beams on frequencies and natural modes of the system. 
Keywords :  FGM; beams; frequencies; sandwich; thickness; Euler-Bernoulli 
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Abstract. Evaluating and characterizing the thermal sprayed coatings using nondestructive techniques are highly 

demanded by the metal industry. However, few results have been produced in practice due to difficulties in 
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analyzing the complex structure of thermal spray coatings. The main problem with the echoes reflected from a 

coated material is the echoes overlap due the weak thickness of the coat. In the present work, we address the 

application of the maximum likelihood principle for estimating the ultrasonic signal parameters, assuming that the 

echo parameters are sensitive to the echo shape and are related to the physical and the frequency dependent 

characteristics of the propagation medium. We also assume that all the echo parameters are unknown but 

deterministic. First, the maximum likelihood approach was investigated on simulated signals with and without an 

overlap problem. Then, the maximum likelihood estimator was applied to experimental signals measured upon 

thermally coated stainless steel samples. The results showed the ability of this method to provide a high resolution 

and an accurate estimation of the coating echo parameters, i.e. time of flight (TOF), amplitude, center frequency, 

bandwidth, and phase with high estimation SNR. 
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Abstract. When high specifications are required in the design of microwave structures, and there is no analytical 

method or it is very complicated with high range of variables, the use of optimization method becomes inevitable. 

In this paper a comparison of two population based optimization methods, inspired from nature is presented, the 

genetic algorithm and practical swarm optimization. To carry out this comparison, two filters are synthesized. The 

comparison is based on the rate of success to solve problems, the number of iterations, and the calculating time. 
Keywords :  component; genetic algorithm; practical swarm optimization; filter synthesis 
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Abstract. Ce document analyse l'effet du type de fibres sur la résistance à la compression et la vitesse de son (UPV) 

influencée par la température. Une étude expérimentale a été menée pour étudier la relation entre UPV et résistance 

à la compression du béton avec différentes proportions de mélange. Des spécimens cubiques avec rapport 

eau/ciment de 0,35 ont été chauffés dans un four électrique à des températures allant de 200°C à 600°C. 

Dans cette expérience la comparaison a été faite entre quatre groupes qui comprenaient un béton sans fibres 

(ordinaire), un béton avec fibres d'acier de proportions: 0,13%, 0,19% 0,38%, un béton avec des fibres 

polypropylène de proportions: 0,05%, 0,11% 0,22% ainsi qu’un béton avec un mélange de fibres (polypropylène 

et métallique) de proportions  0,18% à 0,30% pour un mètre cube. Les éprouvettes cubiques ont été testées pour 

déterminer la vitesse ultrasonique. La résistance à la compression a également été testée. Selon les résultats, des 

relations ont été établies entre la vitesse de son et la résistance à la compression à des températures différentes et 

différents types de fibres qui ont montré que le test de vitesse d'impulsions ultrasoniques (UVP) peut être utilisé 

avec succès afin de vérifier la cohérence des structures endommagées par le feu. 
Keywords :  Ultrasons, essais non destructif, Béton, fibres, la température, l'acier, le polypropylène, mélange de fibres. 

 

Prediction of Compressive Strength of Concrete With Steel Fibers Exposed to High 

Temperatures by Artificial Neural Networks 
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Abstract. The objective of this study is to establish a quantitative relationship between porosity and compressive 

strength of porous concrete. Experimental tests are performed to evaluate the mathematical models to predict the 

compressive strength with porosity. The prediction was also made analysis of simple artificial neural network 
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regression. The application of artificial neural networks (ANN) to predict the compressive strength of concretes 

containing steel fibers (FS) The input parameters Were (temperature,% metallic fibers% plasticizer W / C ratio, its 

speed , porosity) and concretes without fibers exposed to a high temperature were also designed with the input 

parameters were (temperature,% plasticizer, W / C ratio, its speed, porosity) with 9 neurons and one hidden layer; 

In addition, the correlations between porosity and UPV with the compressive strength was determined. The 

researchers concluded that ANN provides a good alternative to methods for predicting resistance to existing 

compression. 
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Abstract. Automatic signal classification systems are widely used for the analysis and interpretation of many 

signals in multiple applications. This paper presents a new feature extraction approach for the classification of 

ultrasonic signatures of some welding defects. Our classification system has an initial stage for detecting the weld 

discontinuities by de-noising the ultrasonic signal. After the detection step, the defect signature is selected in order 

to extract the relevant features. At the end, a classifier based on Support Vector Machines (SVM) assigns the 

extracted features to a class of weld defects. The proposed feature extraction approach is based on the energy 

representation followed by the Principal Component Analysis (PCA). The results obtained, using our approach, 

shows invariance to the temporal translation of the weld discontinuities signatures and to their attenuations in the 

material. 
Keywords :  Non Destructive Testing, Weld Defect Recognition, SVM Classifier, Wavelets, Principal Component Analysis. 
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Abstract. Nowadays, science and technology play an increasingly important role in our environment, and contribute 

fully to the transformation of societies. The different methodologies and different knowledge generated result in a 

multitude of applications ubiquitous in our daily lives. 

Material properties are defined by the nature of chemical bonds, atomic structure and microstructure, the study of 

relationships between the organization at the atomic scale, microstructure and material properties are the domain of 

science materials. 

 The various studies conducted since the fifties until today focused on perovskite materials. In particular, the oxides are 

Perovskites interest many studies motivated by applications in several devices. This is due to their interesting properties 

telque the structural, electronic and magnetic. 

For that, this work is to study the simulation perovskite PrCoO3 properties, using different approximations based on 

DFT method implemented in the WIEN2k code. 

 Structural, electronic and magnetic properties of perovskite PrCoO3 was determined in the crystallization phase of the 

cubic structure by GGA and LSDA approach. 

On the structural properties, the lattice parameter calculated by the GGA approach is very close to the experimental 

value as calculated by LSDA. 

For electronic properties is observed chauvechement between the valence band and the conduction band into majority 

and minority spin. Meaning a metallic character for both approximations. Finally the results of partial and total magnetic 

moment of the atoms by the two approaches prove the metallic character of perovskite PrCoO3. 
Keywords :  properties, perovskite, DFT, GGA, LSDA. 
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Ultrasonic Internal Inspection System with a Rotating Transducer 
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Abstract. Ultrasonic Internal Rotary Inspection (IRIS) pig uses pulse-echo immersion testing to inspect pipelines. A 

transducer equipped with a rotating mirror to direct the ultrasonic beam is used to scan the wall of the pipe around the 

circumference while the unit is driven along the pipe. The signal loss due to acoustic impedances differences, as wall 

as well as the considerable vibrations in the pig movement challenges the usefulness of the received signals.  

An ultrasonic internal inspection system with a rotating transducer has been developed to overcome these limitations 

and thus improve the performance. For inspecting small size tubes, compact control boards were developed, and 

mercury-type slip ring was used for transferring the ultrasonic signal from the transducer to the stationary processing 

board. This paper describes the ultrasonic signal characteristics, processing procedure, and application results.  

 

Measurement of thickness of thin metal sheets by the A0 Lamb mode at low products 
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Abstract. Industrial structures undergo significant stresses during their life and can destroy the environment. This can, 

in many cases, cause serious damage, often imperceptible. Several methods are used to detect and locate such early 

stage damage. Lamb waves, which are guided by both surfaces of a planar structure, are good candidates to inspect the 

plate in a non invasive manner. These waves have the advantage to travel long distances without significant attenuation 

in the direction of propagation, which allows control quickly, permanently and in real time, large areas of difficult 

access. 

In this work, we present a method to measure the thickness of thin sheets using the propagation of the first anti-

symmetric A0 Lamb mode, generated by a piezoelectric transducer. The principle is based on the existing proportionality 

relationship between the group velocity and thickness of thin metal sheets, at low frequencies. We test this relation on 

various metallic sheets of thicknesses: 25; 75; 100; 160 and 200 microns. 

 
 

Application of Neuron Network for Direct Torque Control of DSIM Fueled by 

Multilevel Inverters. 
O.Benaouda1,2,A.Boutaghane1,A.Bendiabdellah2,S.Chaouch1,3 
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2 Université des Sciences et de la Technologie d’Oran ,Groupe Diagnostic,Laboratoire  (LDEE), Oran, ALGERIA 
3Université de Batna , Département d’électrotechnique ,ALGERIA 

Abstract. A comparative performance study between the direct torque control (classical DTC) and that of a 

direct torque control improved by applying the technique of artificial intelligence: the neural network (DTNC) 

is proposed in this paper. The command is applied to a double-stator induction machine (DSIM) fed by a multi-

                                                                 

 

 

mailto:sait.smail@yahoo.fr
mailto:f.boubenider@yahoo.fr


 

21 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

level inverter. Simulation results of the speed control of the machine and the improvement of the  torque and 

the flux by reducing the fluctuations are studied with the illustration of the DTNC merits compared to the 

classical  DTC with 6 sectors. 

Keywords :  A double-Stator Induction Machine (DSIM), Direct Torque Control (DTC), Neuron Network, Multi-level Inverter. 
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Abstract. Tomographic reconstruction with a limited number of data still an ill-posed problem, because the projection 

data generated in systems for emission or transmission are initially noisy. The Maximum Likelihood algorithm (ML) 

tends to grow this noise, especially the noise due to noise artifacts through successive iterations, this noise accumulation 

leads to stop the reconstruction process by the algorithm Maximum Likelihood Expectation Maximization (ML -EM). 

Several methods have been developed to minimize the accumulation of noise and improve the quality of the 

reconstructed image in tomography. Some methods include a penalty function they are called regularization techniques. 

To control the propagation of the noise and produce a satisfactory reconstruction, it is the case of the algorithm 

Maximum a Posteriori (MAP) based on the Bayes theorem. The solution (MAP) can be found by combining the 

likelihood function in two probabilitic models a Poisson and a Gaussian, with a priori knowledge of the image. 
Keywords :  Computed Tomography; Non Destructive Testing(NDT); Analytic estimation;  Bayesian Inference. 
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Abstract. We study the spatio-temporal formation and spreading of the low-spin state (LS) during the cooperative 

relaxation of the photo-induced metastable high spin (HS) state at low temperature, in the presence of a structural defect. 

The model is made of a two-dimensional rectangular-shaped lattice with discrete spins coupled by springs. The 

investigations are performed for a lattice with a hole (simulating the defect) with a fixed size. The study of the low-

temperature relaxation of the defect-free lattice from HS to LS state indicated the existence of three different regimes 

of the growth process: (i) a first regime of growth from one corner of the rectangle along the width, then followed by 

(ii) a second regime of longitudinal propagation at almost constant velocity, and (iii) a third rapid regime when the 

system feels the surface or the border of the crystal. When a hole is injected inside the lattice, it results in . (1) a first 

regime of growth from one corner of the rectangle along the width. then followed by (2) a second regime of longitudinal 

propagation at almost constant velocity, and (3) the slowing down of its propagation velocity when  the HS/LS 

interface’s approaches the hole,  (4) the interface will leave the hole at low velocity , finally (5) a fived rapid regime 

when the system feels the surface or the border of the crystal. We also studied the pressure fields and displacement that 

govern the transition mechanism with the presence of the hole. The results obtained are generally in agreement with 

experimental observations by optical microscopy.  
Keywords :  Spin Crossover; phase transition; interface propagation; defects; elasticity; Monte Carlo Simulations 
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Abstact. The performance / weight composite materials with polymer matrix reinforced by fibers makes them a material 

of choice for structural applications in many fields such as aerospace and civil engineering. Among these materials, the 

epoxy matrix composites reinforced carbon fibers are often referred to as having the most interesting mechanical 

properties due to the remarkable properties of the carbon fibers. The epoxy resin is also involved in obtaining these 

exceptional properties thanks to its ability to impregnate the fibers well, its chemical and electrical resistance and low 

retraction during polymerization. 

Analysis of measurement results of the three point bending on the composite materials epoxy matrix reinforced with 

different  layers of carbon fibers using Weibull statistics allow us to  the highlight the  probabilistic aspects of the 

fracture and the dispersion defects in structures. 
Keywords :  composite, fiber, polymer, probability default. 
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Abstract. Founded in 1967 Cofrend has implemented since 1978 a third party system for personnel NDT certification, 

aka Certification body. As a non-profit organization, COFREND is gathering more than 300 industrials involved in 

various fields such as: energy, nuclear, oil and gas, rail, aeronautics etc. 2 900 companies are using the COFREND 

certification system and more than 14 000 certified operators are active in 2015. 

Obviously COFREND fulfils all the requirements of the standards ISO 17024. In the framework of the Pressure 

Equipment Directive 97/23/EC COFREND has now a new field of action. NDT operators are certified according to EN 

4179 for the aerospace and ISO 9712 for the other sectors. 

Since the beginning, COFREND has streamlined its organization. 35 authorized examination centres are responsible 

for 5 000 certifications. Sectorial committees with working groups meet on a regularly basis in order to maintain a high 

level of requirements especially for the question banks. A working group is currently developing qualification 

procedures of training centres. 

The ultimate aim: from training to the qualification examination meet the industrial needs. 

For 13 years, Cofrend has a very fruitful collaboration with Algeria, thanks to an examination centre based in Arzew. 

Many other Cofrend certifications are issued in other African countries. 

 

Non-Destructive Testing (Ndt) Laboratory For Industrial Applications In Angola 

 
Republic Of Angola, Ministry of Science and Technology, National Technological Centre-NTC 

 

Abstract. The Non-destructive Testing Laboratory for Industrial Applications was a project funded by the International 

Atomic Energy- IAEA  (January 2007 to January 2011). During this period, were trained  twelve (12) technicians in 

Non Destructive Test, Level 2, the following techniques: Penetrant Testing (PT), Magnetic Particles Testing (MT), 

Ultrasonic Testing (UT) and Radiographic Testing (RT). 
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In 2013, the NDT Laboratory of NTC, provided support to two (2) students of the Faculty of Engineering, Department 

of Mechanical Engineering of Agostinho Neto University ( Luanda-Angola) in the finalization of their respectively final 

year project on techniques of Ultrasonic Testing and Magnetic Particle Testing. 

In 2014, to boost NDT Laboratory, the NTC sent two (2) of their technicians for the same training at the Training Center 

CETRE-Brazil in order to reinforce the technical skills of fulltime staff members of NTC. In total we have twelve (12) 

technicians formed by funding IAEA. 

Many equipment from this Laboratory were purchased by NTC. 

In 2015 starts the implementation of the Training and Actors Capacity Building  of the National Science and Technology 

System Angola, now in its second edition. 

Note that the first edition of this training took place from 20th July to 20th November 2015 and attended that course, 

13 candidates including 9 mid-level technicians and 4 students from higher education institutions. 

The second edition was from 30th March to 30th June 2016 and attended the course eight (8) employees from Technical 

« Air-Mec » Company. 

The opening of the third edition is scheduled for 26th August 2016. 

The course was lectured by CTN´s Scientific Researchers trained in NDT area in the various institutions of different 

countries (Brazil, South Africa and the Kingdom of Morocco) recognized by the International Atomic Energy Agency 

(IAEA). This course will enable students to apply for exams to obtain International level certification. 

In conclusion, 

The NDT Laboratory already formed up to now, 21 actors SNCTI in four (4) of the following techniques: Liquid 

penetrant (PT), Magnetic Particle (MT), Ultrasonic (UT) and Industrial Radiography (RT). The same Laboratory 

supported three (3) students of UAN Faculty of Engineering to complete their final year project.  

VISION 

Being an Angolan leading entity in providing services in Nondestructive Testing 

M I S S I O N 

Deliver Excellent Service in Nondestructive Testing specifically in ultrasound techniques, Radiography, Magnetic 

Particle and Penetrant 

VALUES 

To promote safe work practices 

To promote high ethical standards 
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Abstract. This paper presents a micro-strip patch antenna for Non Destructive Tasting (NDT) Applications. In its simple 

form, we design and simulate a rectangular Micro-strip patch antenna has a radiating patch on one side and a dielectric 

substrate having a ground plane on the other side, operating at a frequency of 2.4 GHz. There are several advantages to 

this type of broadband antennas as flat, small size, simple structure, inexpensive, easy to manufacture and then attractive 

for practical applications. This antenna can be applied   place outside and it also has a wide angle of beam in its radiation 

pattern. This study is to optimize the proper size of the radiating element (patch) according to resonance frequency using 

the electromagnetic software of simulation HFSS (High Frequency Structure Simulators).  

This tool is very comprehensive, it allows to electromagnetic simulations based on the finite element methods of the 

patch and presents the gain values and directivity and radiation pattern in two and three dimensions. Due to its potential, 

this tool is increasingly used in the world of academic and industrial research. 
Keywords :  Rectangular Micro-Strip patch antenna, broadband, ground plane, radiating element (patch), HFSS, radiation pattern 
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Abstract. Using the backscattered ultrasound signals, we studied the periodicity of in vitro healthy and pathological 

liver tissue, we utilized the mean scatterer spacing (MSS) as a parameter of tissue characterization, estimated by: 

Spectral Auto-Correlation (SAC), Spectral Correlation of the autoregressive model (AR-SAC) and the Discrete Wavelet 

Technique (DWT), in comparison between this three method, the result of simulation confirm that DWT with Fourier 

Transform together (DWT with FT) can provide a very effective tool to extract the MSS from such structure. 
Keywords :  Periodicity, Liver tissue, Mean scatterer spacing, Ultrasound. 

 

Reconstitution of Complex Defects With The Method of Neural Networ: Application 

For the Nondestructive Evaluation 

 
Harouz H. Mohellebi, M. Hamel 

 

Numerical Modeling of Electromagnetic Phenomena and Components Laboratory 

Mouloud Mammeri University. TiziOuzou, Algeria 

mohellebi@yahoo.fr, amirouche8791@gmail.com 

 
 

Abstract. In this work, we propose a reconstitution of complex defects starting from the results obtained during a 

nondestructive testing by eddy currents carried out on a conducting plate by using the neural network. We provided to 

the neural network the values of impedance of the differential sensor calculated using a modeling by finite elements. 

The values of impedance are injected at the entry of the neural network and the depth of the defect is recovered at its 

exit, we chose the algorithm of the retropropagation of the error of the gradient to carry out the training of the neural 

network. 
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Abstract. Nous présentons une discussion concernant la géométrie résonance plasmon de surface (RPS) à trois 

interfaces avec l'approche "interrogation angulaire", et étudions l'effet de variations thermiques sur les courbes RPS par 

une simulation numérique. Le capteur optique de température basé sur RPS qui a été montré comme une méthode 

prometteuse pour être utilisé dans le développement de capteurs: biomédicaux, chimiques, physiques est proposé. Le 

capteur de température utilise une géométrie RPS à trois interfaces où la couche faisant l'interface avec l'environnement 

a un indice de réfraction très sensible aux variations de la température de l'environnement. La résolution de la mesure 

de température dépend de la  résolution angulaire du système de détection et de la sensibilité de la couche de détection 

à la température. 
Keywords :  résonance plasmon de surface (RPS), effet thermo-Optic, capteur de température. 
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Abstract. This paper presents the use of spectral analysis of ultrasonic surface waves for the non-destructive evaluation 

of concrete cover structures. The procedure consists in generation and reception of surface waves using the time of 

flight diffraction method. After extraction of the lateral wave in the received signal using the matching pursuit method, 

the phase velocity dispersion characteristic is determined, and concrete cover is characterized. 
Keywords :  time of flight diffraction; matching pursuit; concrete cover 
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Abstract. This paper presents the use of prism technique to determine the longitudinal and transversal wave parameters 

in materials under simple bending forces. The expectation maximization algorithm is employed for parameters 

estimation that are amplitude, phase, time of flight, frequency and band width. These parameters allow the verification 

of the parameter values modification resulting from the effect of bending stresses. 
Keywords :  ultrasonic, prism technique, expectation maximization algorithm 
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Abstract. In this paper the propagation of guided waves in an aluminum plate that contains defects on only one side is 

studied. These types of waves are used in the field of nondestructive testing (NDT) and evaluation (NDE). The 

propagation of a single S0 symmetric and A0 antisymetric Lamb waves in the plate is numerically studied with a finite 

elements model. The interaction between the incident Lamb waves with the defects gives rise to reflected/converted 

and transmitted/converted waves. Two kinds of defects are considered, a rectangular groove and a slit. The objective of 

this work is to show the correlation between the dimensions and number of the defects with the appearance of 

reflected/converted and transmitted/converted waves. 
Keywords :  guided waves, plate with groove and slit, finite elements method. 
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Abstract.  The substrate/coating adhesion is a crucial parameter conditioning the quality of coating and its durability in 

service. For this reason, a control of the coating integrity will be of great importance especially the presence of adhesion 

defects. The adhesion control is usually ensured by destructive methods of material, such as traction, interfacial 

indentation, four point bending, testing scratch, etc. However, it is currently hampered by the absence of a satisfactory 

non-destructive technique. Among the non-destructive testing technologies used in the industrial field, the ultrasound 

is becoming more efficient, especially with the emergence of phased array systems. An inspection using a phased array 

probe has been proposed with the aim of showing the potential of this technology in terms of detection, positioning and 

sizing of adhesion defects. The control is insured provided by a system in our technology platform, Omniscan SX, 

provided with a phased array transducer with center frequency of 5 MHz. This system allows, among others, to excite 

the transducer with adequate delays, receive signals and put in the form of different easily exploitable representations. 

In this study, Ni-WC coatings deposited by cladding laser technology on a low carbon steel substrate designated by 

S235JR, are subjected to ultrasonic testing. The coating thickness is 1.3 mm. The control is performed on without and 

with artificial defects coatings (flat bottom holes with different diameters) at the interface to better understand the 

interaction of ultrasonic waves with such discontinuities. A preliminary study was conducted in order to select the 

operating parameters that is, the number of excited elements and the focusing point. In this preliminary study, the 

acoustic field radiated by the phased array probe in the specimen is simulated using an in-situ software named Atlas 

Sound. The different results are presented and commented.  
Keywords :  Substrate/coating adhesion; Non-destructive testing; Phased array; Defects Detection 
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Abstract. The influence of the electrical field and the poling temperature of the piezoelectric effect in the PVDF films 

prepared from a solution have been studied by X ray diffraction. The results obtained were discussed on the basis of 

the dependence of the piezoelectric modulus (d33) as a function of the degree of crystallinity for various modes of 

vibration. As the polarization temperature increases, the degree of crystallinity decrease, but it increases with 

the electric field. 
Keywords :  polymer, PVDF, polarization temperature, piezoelectric effect, crystalline phase. 
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Abstract. The present paper is an attempt to perform various Non-Destructive Tests on concrete structure as NDT is 

gaining a wide importance in the branch of civil engineering these days. Various tests that are performed under NDT 

not only enable us to determine the strength of concrete structure, but also provide us in-hand information regarding the 

durability, in-situ properties of the concrete structure. Keeping these points in our mind, we have focused our views on 

performing a case study to show the comparison between the NDT test results performed on a particular concrete 

structure and another structure at the same site which is subjected to a continuous fire of say 48-72 hours. The mix 

design and concrete grade of both the structures were same before the one was affected by fire. The variations in the 

compressive strength, concrete quality and in-situ properties of the two structures have been discussed in this paper. 

NDT tests namely Ultrasonic Pulse Velocity Test, Rebound Hammer Test, Core-Cutter Test was performed at both the 
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sites. The main objective of this research is to analyze the variations in the strength and quality of the concrete structure 

which is subjected to a high temperature fire and the one which isn’t exposed to it. 
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Abstract. In this study, binary (Fe65Co35) and ternary (Fe65Co35)90Cr10 nano-structered powders have been synthesized 

by a mechanical alloying process, usually used in order to obtain soft magnetic systems. 

For this purpose, elemental Fe, Co and Cr, of 99.9, 99.8 and 99.5 % purity, respectively, were milled for different times, 

from ranging 1 h to 36 hours. 

In a second step, the obtained nano-powders were characterized by X-Ray diffraction (XRD), Scanning Electron 

Microscopy (SEM), Vibratory Sample Magnetometer (VSM) and Eddy currents techniques. 

Preliminary results showed a complete phase formation of (Fe65Co35) and (Fe65Co35)90Cr10 at 12h.  

Moreover, the respective behaviors of the saturation magnetization, Ms, the residual field, Br, and the coercitivity, Bc, 

were investigated. 

For (Fe65Co35), Br and Bs have similar evolutions i.e., a decrease between 8h and 24h, followed by an increase shape. 

In the other hand, it appears that Br, Bs and Hc have high values, suggesting that Hc this system is magnetically hard. 

Cr presence, in (Fe65Co35)90Cr10, amplifies the maximum value of Hc, while maintaining similar behavior, for brand Br, 

in the case of (Fe65Co35)90Cr10. 

Eddy current curves related to the two systems hence confirmed the DRX and VSM above results. 
Keywords :  Mechanical alloying, Ternary systems, VSM, Eddy currents. Adaptive Neural Network technique for Preisach and Jiles–Atherton 

Models  
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Abstract. The saturation of the magnetic materials needs an experiment procedure. We can plot a diagram of the 

magnetic induction field B according to the intensity of the magnetic field B=f (H) (Hysteresis loop). Many magnetic 

materials required an exact mathematical model for hysteresis loop, in this work we have to study an identification and 

optimization by a Neural Network adaptive method to determine the parameters of the model of hysteresis loop for the 

two models more meetings in literatures, the static model of Preisach and the analytical model of Jiles–Atherton. A 

comparison treated between the two models of Preisach and Jiles–Atherton in term of speed, precision and convergence. 

The experimental hysteresis loop will apply and compare between the two models by the use of the Adaptive Neural 

Network technique. The conclusions give the advantage and disadvantage of each model with the adaptive technique. 
Keywords :  Adaptive Neural Network ; Hysteresis loop; Jiles–Atherton; Preisach. 
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Abstract. Technological advances in the NDT industry are driven by more complex software and more advanced and 

faster hardware, becoming available almost on a daily basis.  The speed of implementation very seldom facilitates 

proper evaluation and validation processes in order to assess the apparent benefit to industry and to quantify the 

improvement in inspection reporting, with the next ‘solution’ available in the blink of an eye. 

The rate of development far outstretches the knowledge transfer and proper understanding of the technique, thus limiting 

the full use and optimisation of the method or technique and reducing the NDT method / technique development rather 

to a product specific application as opposed to an advance in NDT application.  

Recent advances in digital radiography, ultrasonic phased array and eddy current phased array is only more recently 

filtering through to the NDT technician, with further advances already made once the technician has grasped the concept 

thereof.  

This paper addresses the following issues from the NDT Technicians point of view: 

Old school calibration practices vs new semi-automated calibration and verification. 

What influence do technical advances have on the identification and characterisation of indications?  Do they compare 

with ‘old school’ result?  

What is the impact on productivity and what parameters are influenced?  

Does the ‘one button’ approach compensate for the lack of understanding of the technique?  

‘Bad in = Bad out’, what parameters are crucial to ensure the quality of technical advanced methods and how can they 

be verified, validated and confirmed? 
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Abstract. Acoustic Emission (AE) technology is widely used to control in service pressure vessel in a wide range of 

industry. Acoustic emission monitoring and its benefits have long been known and utilized by many industries to 

optimize the use of structures, increase operational safety, and to save money through effective condition assessment 

and maintenance. The application and acceptance of AE monitoring within the civil engineering industry has greatly 

expanded in the past few years [1]. 

Among the technological progress of AE it is possible to apply the technology in Atex environment with industrial 

process giving some genuine information on propagating defects even in refining and petrochemical plants.  

The monitoring of critical equipment allows an early detection of significant defects and the ability of following their 

severity in service to give an alarm to improve the safety of equipments and particularly piping systems. 

Some industrial examples are given in this paper to shed into the light the return of experience on AE long term 

monitoring. 

AE technology is used:  to give an in situ diagnostic, to prevent catastrophic ruptures, to help to reduce maintenance 

costs, and to avoid shutdown with assessing risk based inspection.  
Keywords :  Accoustic Emission; Monitoring 
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Abstract. Ultrasonic guided waves offer an efficient means of rapid non-destructive inspection over long distances. 

Several researches has been conducted to study and modelise efficiently the propagation of these waves in large 

structures with arbitrary cross-sections like rails, bars, tubes, and plates. The conventional numerical methods such as 

the finite element method (FEM) have proved successful in this regard, but still have a major drawback which is the 

high consumption of resources (memory and CPU time). Recently, high order parallelisable discontinuous methods 

revolutionized computations in the time domain through its potential in terms of applications and facilities it provides. 

In this work, the potential benefits of a class of discontinuous methods namely the interior penalty discontinuous 

Galerkin methods (IPDGM) in the frequency domain are investigated by performing a modal analysis of a finite 

structure. The natural frequencies and modes are searched through the eigenvalue problem derived from the 

discretisation of the Helmholtz problem with free boundaries in one dimension of space. It was found that high order 

discontinuous methods are advantageous over continuous methods. Firstly, the solutions obtained are spectrally correct 

and free of spurious modes. Moreover, in agreement with works found in the literature, the results confirmed an optimal 

convergence by mesh refinement as well as an exponential one by increasing the order of local polynomial basis. In 

addition, it was observed that the higher is the polynomial order the larger is the convergent spectrum zone. Secondly, 

it was noted that the discontinuous formulation provides a block-tridiagonal stiffness matrix and a block-diagonal mass 

matrix, thus the eigenproblem can be reduced from a generalized problem to a standard one. Hence, for large problems 

it can lead to a significant gain in computation time. Besides, the latter problem conserves its block-tridiagonal form for 

which effective and well suited for parallel implementation block algorithms are developed. Thereby allowing a double 

gain strategy in computation time/memory consumption and achieving high order accuracy. 
Keywords :  Structural health monitoring (SHM), interior penalty discontinuous Galerkin, methods (IPDG), Helmholtz eigenvalue problem. 
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Abstract. Ultrasonic Non-destructive testing has been widely used in industry to detect, characterize and size defects 

in materials. In this paper, an ultrasonic testing technique and an ultrasonic signal processing method are used to size 

and locate flaws in materials. The ultrasonic testing technique is based on determination of the time of flight of diffracted 

echoes from the defect edges (time of flight diffraction TOFD). To improve the arrival time resolution of a TOFD 

signal, an estimation technique based on Particle Swarm Optimization (PSO) and Matching Pursuit decomposition (MP) 

is proposed. The finite element method (FEM), using the ABAQUS software package, is employed for modeling the 

TOFD technique in a two-dimensional geometry. Simulation and experimental results proved the efficiency of the 

proposed method. 
Keywords :  Ultrasonic testing; Time of flight diffraction; Wave propagation; Finite element methode; Particle swarm optimization; Crack. 
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Abstract. Unipolar insulated cables Cross-Linked Polyethylene (XLPE) have an important part in the transmission of 

electrical energy, they present advantages compared to insulated cables Oil paper mineral. Many studies are under way 

to understand the kinetics of degradation of synthetic insulators such as XLPE, subjected to DC electrical stress. This 

degradation phenomenon, commonly called electrical aging, has been extensively studied in AC stresses, but less when 
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they are used in DC stresses. When insulation is constantly subjected to a strong DC electric field, the electrical charges 

(also called space charges) are injected into the dielectric by field effect and modify the distribution of the internal 

electric field. The presence of space charges in the material induces an important local reinforcement of electric field, 

which leads to the modification of the Laplacian field, initially created by electrical charges carried by the cable. This 

reinforcement of local field associated with the presence of space charges can cause the accelerated aging of the 

insulation, leading generally to increase structural defects capable to trap charges and generate the phenomenon of 

partial discharges (PD). At the appearance of PD in a cable, the trees are constituted and can lead directly to the 

destruction of the insulation. The space charge can thus be considered a marker of aging and the change in the 

measurement of polarization and depolarization currents in a cable can inform us about the evolution of the space charge 

during the insulation aging. 

The aim of our work is the polarization and depolarization current measurement in an 18/30 kV XLPE cable with a 

length of 10 m. The cable core is in Aluminum with radius of R1 = 6.6 mm, covered by a semiconductor layer to uniform 

the applied electric field. The outside conductor is in Copper with radius of R2 = 15.1 mm. The insulation is a cylindrical 

sheath with a thickness of e = 8.5 mm. The injection of electric charges requires an important electric field in the inter-

electrode insulation, greater than 100 kV/cm. A DC voltage of U = -70 kV is constantly applied between the electrodes, 

which corresponds to a field of 128 kV/cm in the surface of cable core. Initially, our cable sample is new and we were 

able to make 2300 hours of accelerated aging under -70 kV. The measurement principle of the polarization and 

depolarization current consists to apply to our sample cable a DC voltage of V = 200 Volts between the electrodes and 

simultaneously, we note the current using a picoammeter. Using a digital oscilloscope (Tektronix TDS 1012) with a 

TDS 2CMAX interface connected firstly to the pico-ammeter through its analog output and secondly, connected to a 

computer. We were able to acquire and digitize the signals of the two currents. We show in Figure 1, the profile of these 

currents recorded by digital oscilloscope where we can see that they are symmetrical and variable in time. We released 

the tests at different level of aging of the cable and at different level depending on the temperature. We dispose an oven 

where the temperature is controlled and the measurement results are shown in Figure 2. We remark that the temperature 

affects significantly the polarization and depolarization current. 
Keywords :  Polarization current, Depolarization current, Space charge, electrical aging, XLPE. 
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Abstract. The aim of our work is to charge on polyvinyl chloride (PVC) samples by corona discharge and assess the 

distribution of the surface potential. Therefore, we released a laboratory experimental study on various samples of PVC 

(210 x 297) mm. The charging system (fig 1), contains a tungsten electrode of  

0.4 mm in diameter, put to a high voltage U, suspended at a height h of a stainless steel plane grounded. The corona 

inception voltage is measured Us = 12 kV which led us to choose the charging voltage U = 13 kV.  

The measurement of the potential surface V is released without contact using an electrostatic voltmeter (Trek model 

341 B) having an electrostatic probe. Using a digital oscilloscope (Tektronix TDS 1012) equipped with an interface 

(2CMAX TDS) connected firstly to the electrostatic voltmeter through its analogue output and, secondly linked to a 

computer; we acquired then digitized the surface potential signal. The measurement probe mounted on a cart driven by 

a DC motor enables to scan the whole surface of the sample, and the computer processing of data allowed us to the 

cartography of the surface potential. The tests were released, firstly as a function of the inter-electrode distance h in 

both polarities of the corona discharge secondly, by interposing a metallic grid for the control of potential in our samples. 

We find that the decay potential is almost zero; PVC samples retain the electrical charges contrary to some fibrous 

dielectric where the electrical charges can migrate deep into the material.  

The potential V is always maximum below the wire at x = 0 and decreases rapidly by moving away from x = 0, as 

shown in Fig 2.  
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We observed that the metallic grid does not change the profile of the surface potential, but it can play an important role 

in the control of the depositing of electric charges.  

The distribution of potential on the sample surface is symmetrical and follows the cosn law of Warburg on the 

distribution of the current density in the plane. These variations may beings approximated by the following expression:  

𝑉=𝑉0(cos𝜃)1,5 𝜃=𝑎tan𝑥ℎ  
Keywords :  surface potential distribution, corona discharge, potential cartography.  
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Abstract. The shear strength of a reinforced concrete beam remains an issue of great interest in structural engineering. 

The behavior of reinforced concrete beams under shear load is characterized by a sudden failure. In order to evaluate 

the behavior and testing the validity of theoretical model, several measurements techniques were developed to monitor 

and measure the cracking in reinforced concrete structures such as acoustic emission (AE), microscopy, dye penetrate 

inspection (DIP), and digital image correlation (DIC) [1]. While this last technique (DIC) is a non-contact method used 

to obtain the displacement and strain fields on the zone concerned. The basis of this technique (DIC) is to correlate 

between an undeformed image (reference image) and a series of deformed images where they are taken during the test 

[2]. The acoustic emission technique is also used to detect the initiation and propagation of crack during loading test. 

This method is based on installation of sensors on the surface of material to detect elastic waves produced by the internal 

displacement during fracture.  

In this paper, an experimental study was performed on reinforced concrete beams without transverse reinforcement. 

The kinematics of the diagonal crack was studied in beams, with a constant width of the cross section, the same 

longitudinal reinforcement ratio and the same shear-span ratio was retained. Three point bending tests are performed in 

order to obtain the global mechanical behaviour of each beam. During these tests, strains in longitudinal reinforcement 

bars were recorded using strain gauges embedded on the steel surface. The technique of digital image correlation (DIC) 

was used to monitor cracking during mechanical loading. In order to measure the intrinsic parameters of cracking (crack 

opening, crack length, slip between lips of cracks) at different mechanical states. In the other face of the beams, sensors 

of the acoustic emission were placed to record the damage evolution and to locate the movement of the crack during 

test. Based on the mechanical results of beams and the analysis of the DIC and AE techniques, these techniques have 

been observed that they can be able to study and monitor the cracking in reinforced concrete beams. 
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Abstract. We report an investigation of the structural; electronic and magnetic properties of a new double perovskite 

Ba2CoWO6 by means of density functional calculations (DFT); within the generalized gradient approximation (GGA). 

The lattice constants of Ba2COWO6 was obtained and found to agree very well with published experimental reports. 
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The total and partial density of state are calculated and discussed. The results reveal that the Ba2CoWO6 has stable 

antiferromagnetic character. Our results predicts that Ba2CoWO6 have metallic nature. 
Keywords :  Ab initio, FP-LAPW , Electronic structure, Double perovskite. 
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Abstract.  The detection of toxic gas species, harmful, vital, corrosive or explosive into the atmosphere, an important 

area of research for industry, the environment and safety of public places. In order to remedy these requirements, it is 

particularly interested in the realization and mastery of gas sensors: reliable, sensitive, rapid and less expensive. 

Today, semiconductor materials are widely used for developing and development of innovative gas sensors due to their 

excellent properties. In addition, the semiconductor metal oxides, emerging from the main types of gas sensors. 

For this purpose, from metal oxides that have given promising results in this domain, we are interested in the zinc oxide 

"ZnO" and the oxide of tin "SnO2" who are of the family of II-VI semiconductors and n-type transparent conductive 

oxides "TCO". They are characterized by a large bandgap of about 3.3eV to 4.2eV and 3.6 respectively for ZnO and 

SnO2. ZnO crystallizes in the hexagonal type Wurtzite, tandisque the SnO2 is tetragonal lattice structure of rutile. This 

is justified by the compromise between the optical and electrical properties of ZnO and SnO2, their very high thermal 

and chemical stability, their non-toxicity and their abundance in nature and their low cost. Moreover, they exhibit a 

transmittance of about 90% in the visible spectrum. 

These oxides, deposited as thin films can be characterized by many techniques, such as spectroscopy optical 

transmission UV-visible to optical characterization, the technique of two points for the electric characteristics, X-ray 

diffraction for structural characterization and SEM scanning electron microscopy to check the morphology of the 

deposit. 

In order to assess the applicability of these films of oxides as gas sensors, tests of adsorption and desorption of gas will 

be carried out at different temperatures followed by the variation of an electrical parameter. 
Keywords :  thin films, sputtering, semiconductor, ZnO, SnO2, gas sensor. 
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Abstract. This paper focuses on fault diagnosis in gears transmissions driven by induction machines. A new tool of 

anomaly detection based on multi-scale entropy (MSE) algorithm in conjunction with multivariate statistical approach 

of the motor current signature analysis (MCSA) is proposed. Simulation results show that the proposed methods are 

able to detect tooth surface decay in the permanent regime of MCSA. 
Keywords :  Gear fault diagnosis, multi-scale entropy, induction machine, Wavelet decomposition and principal component analysis. 
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Abstract.  The present work deals with the effect of stress and temperature on the effective magnetic field which occurs 

in magnetostrictive materials when it is subjected to external applied field. The magnetostriction is then computed for 

change of stress and temperature respectively. The anhysteretic curves representing the magnetization behavior with 

applied magnetic field are deduced. The results obtained seem to be acceptable. 
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Abstract. This paper deals with the 3D modeling of an arrayed sensor of eddy current non destructive testing EC-NDT. 

This type of sensor is permitted to reduce considerably the time of inspection. In this work, we analyze an arrayed 

sensor which is constituted by many identical coils. Different ways of excitation are considered: one by one, in series 

and in parallel. Since each coil can be used as a transmitter or a receiver. Different transmission-reception strategies 

were considered for the inspection of a nickel based alloy target, featuring several calibrated surface breaking notches. 

In the fact, different kind of numerical methods can be carried out for the solution of such device. Here, the finite 

element method is used. 
Keywords :  Arrayed sensor, Eddy current, Finite element method, NDT, Defect characterization, 
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Abstract.  The application of vibration signals is power tool for diagnostic of bearing defect, however this signal is 

usually noisy and the information about the fault can be lost.This paper presents a novel method based on ensemble 

empirical mode decomposition EEMD and the minimum entropy deconvolution (MED) . MED technique is used to 

denoise the vibration signals, and the filtered signal is decomposed into a number of IMFs using the EEMD 

decomposition. The selection of the relevant modes is dependent on the correlation coefficient between the IMFs and 

the filtered signal. The experimental results show that the roller bearing fault features can be extracted effectively by 

this method.  

mailto:tamazirt.souad@yahoo.fr
mailto:mohellebi@yahoo.fr
mailto:aber_ch@hotmail.com
mailto:rabah.abdelkader@univ-usto.dz


 

34 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
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Abstract. The current work concerns the study of harmful defect detection for the inspected structure by eddy current 

non destructive testing. So a non intrusive stochastic finite element method was exploited in the case of 2D 

magnetodynamic equation. The electrical conductivity is considered as random variables and generated using Monte -

Carlo method.  
Keywords :   Stochastic finite element method; Eddy current ; Conducting plate; Random variable 
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Abstract. This work concerns the study the effect of random properties and defect geometry on the reliability analysis 

of the non-destructive testing inspection device. Two kinds of defects geometries are considered as rectangle and 

triangle shapes. A stochastic finite element method (SFEM) was used to solve the 2D electromagnetic equation in 

cylindrical structure. The results obtained for both rectangle and triangle random shapes are given. 
Keywords :   random geometry, random propertie, nondestructive testing; reiability analysis, stochastic finite elements. 
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Abstract. One of the  basic requirements of magnetic particle  inspection, and certainly one of  the most considerable 

factors, is that the part undergoing inspection shall be properly  magnetized  so  that  leakage  fields  created  by  

discontinuities  are  strong  enough  to attract the magnetic particles. 

This  paper  refers  specifically  to  the  use  and  acceptability  of  permanent  magnetic  yokes/probes to generate  

magnetic fields  in  critical  in-service  and newly fabricated  components.  Often, permanent  magnets  are  used  where  

no  electrical  supply  is  nearby or available at all, and in some environments that demand that all equipment  to be used 

therein, to be intrinsically safe. 

The  intent  of  this  paper  is  to  inform users  of  the  specific  permanent  magnet  equipment  of the  capabilities  and  

limitations  of  such  equipment  as  well  as  how  probability of detection (POD) is influenced during certain 

applications. 
Keywords :  Magnetic particle inspection, permanent magnets, limitations, POD 
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Abstract.  In this work, we present the application of algorithms based on algebraic methods, ray tomography image 

reconstruction X. So DROP algorithms with quadratic regularization (orthogonal projections Relaxes diagonal), 

conjugate gradient and Kaczmarz will be implemented and applied to real images obtained by an X-ray tomography, a 

comparative study was made in order to examine the reconstruction algorithms results 
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Abstract. In this study, we use moments-based features for classification of welding defects in radiographs. A set of 

descriptors corresponding to Hu and Zernike moments was extracted for each segmented defect and given as input to 

Support Vector Machine (SVM) classifier to identify the defect type. The performance of the classification system is 

evaluated using 344 radiographic images representing four types of defects: Crack, Lack of penetration, Porosity, and 

Solid inclusion. The experimental results show that Zernike moments allow efficient weld defect discrimination and 

achieve high recognition rate compared to Hu moments.  
Keywords:  radiographic image, weld defect, classification, Hu moments, Zernike moments, support vector machine. 
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Abstract. The Importance of Monitoring The negative effects of corrosion and erosion cost the oil and gas industry 

billions of dollars every year in unscheduled plant or pipeline shutdowns, lost production, high repair costs or imposed 

fines. Experts believe that 20 to 25% of corrosion related costs could be avoided. Corrosion and erosion data monitoring 

technologies are an important first step toward realizing those savings. Aside from serious cost implications, operators 

in this demanding industry must consider the incalculable damage that results from potential employee injuries and the 

effect of spillage on an organization’s reputation. 

The new technology changing the way that critical corrosion data is measured and managed. This breakthrough 

technology helps increase safety and productivity while reducing overall inspection costs. Permanent remote monitoring 

changing the way that critical corrosion data is measured and managed. This breakthrough technology can provide a 

way to resolve these issues and allow integrity managers to increase both the frequency and reliability of inspections of 

high risk components resulting in a major improvement in operational efficiency. 

•        Non-intrusive inspection 

•        No scaffolding or excavation costs 

•        Early warning systems 

•        Accuracy 
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•        Operator safety 

•        Optimization of maintenance schedules 

•        Predictive maintenance 

  

 3D Phase Measurement : get your accurate 3 dimensional surface scans and 

measurement while simplifying your inspection process. 
 

 Hafees Faisada 
 

Abstract. Recent developments in industrial video borescope technology have enabled three-dimensional surface 

scanning of equipment internal spaces. The 3D Phase Measurement, the optical metrology techniques of structured light 

and optical phase shifting has been adapted to the size restrictions of a six-millimeter diameter video borescope, to allow 

the 3D visualization benefits to be transferred to Remote Visual Inspection (RVI). By combining this projection system 

with high-quality viewing optics and sophisticated, proprietary processing algorithms, it is now possible to view a full 

3D map, or point cloud, of the inspected surface, which is used in conjunction with measurement to obtain more precise 

information about an indication. 

  

 

 Computed radiography : Application and benefits for profile inspection 
 

Haitham Ibrahim 

 
Abstract. Over recent years’ large strides have been made in application, development, and utilization of Digital 

Radiography in field radiography environments. The use of Digital Radiography for these applications shows benefits 

of significantly reduced exposure times versus traditional film and computed radiography techniques. These results 

were made possible by technology investments with a focus on image quality at lower radioactive exposure dosage. 

Unlike cabinet-based radiography, where dose is less important as humans are shielded from the x-ray exposure, field 

and medical applications must take this into greater consideration. 

Application development efforts have included, and have been successfully implemented in, a wide range of field cases 

for the oil and gas industry. Significant reductions in exposure times have been realized in this industry, with better 

image quality. The reduction in exposure time not only enables productivity through shorter shot times and the instant 

availability of images for review and analysis, but also improves overall safety for radiation workers and other 

employees. This is achieved by decreasing radiation source deployment, and in some cases allows for a decrease in 

energy or source strength (for review and analysis). 

 

Applications of Interest 

·        Corrosion and Erosion 

·        Corrosion Under Insulation (CUI and corrosion “scabs”) 

·        Flow Assisted Corrosion, Detection, and Measurement 

·        Determine causes for valve operational issues (Block, Control, and Heavy Wall Valves) 

·        Blockages in pipes (Standard Wall Piping, Boiler Tubes and Water Walls, Overhead Lines) 

·        Liquid – vapor interfaces (Product Filled Lines) 

·        Corrosion under Pipe Supports 

·        Corrosion at Tees 

 

 

The Effect of Laser Treatment on the Erosion Resistance of a Copper -Nickel 

Austempered Ductile Iron 
 

Mohamed H. Alaalam1 , Abdussalam M. Drah2 
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1- Mechanical engineering department. 

Al Mergab university, Al Garaboli engineering faculty, Tripoli- Libya. 11mala22@gmail.com                           
2- Mechanical engineering department. The Higher Polytechnic Institute. Zliten , Libya 

Abstract. The present work investigates the effect of laser surface hardening on the erosion resistance of alloyed 

austempered ductile iron contain 1.5% copper and 1.5% nickel  austenitized for different austenitising times. 

Continuous wave of CO2 laser was used to heat by overlapping technique. The laser processing parameters used 

were; 1000 w, laser power, 1000 mm\min. Scanning speed and 40 L\min. Argon flow rate. 

After laser treatments erosion tests were carried out on the untreated and laser treated samples surfaces. The erodent 

particles used were pressurized silica +300 to 500 flows at speed of 50 m\sec.  The erosion tests were performed at 

different angles 30°, 60°and 90°. 

Erosion tests showed significant reduction in the erosion rate after laser treatment at all impinging angles. Erosion 

resistance is improved depending on the impingement angle, (weight losses in grams at 90° > weight losses in 

grams at 60° > weight losses in grams at 30°). Increasing the impingement angle increases the erosion rate for both 

untreated and laser treated samples. This improvement in erosion resistance was attributed to the fine and 

homogenous structure, high hardness and the elimination of graphite nodules which were the source of notches. 
Keywords: laser treatment; erosion, ADI; austempering; hardness, austenitising. 
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Experimental Study of Metal Transfer of CMT Welding 
 

Bachir Mezrag1, 2, Ismail Bouri1, Frédéric Deschaux Beaume2, Mustapha Benachour1. 
 

1Université Abou Bekr Belkaid.  Laboratoire d’Ingénierie des Systèmes Mécaniques et Matériaux. Tlemcen, Algérie. 

2Université de Montpellier. Laboratoire de mécanique et génie civil. Montpellier, France. 

bachir8813@hotmail.fr, bouri-ing@hotmail.fr, frederic.deschaux-beaume@iut-nimes.fr, bmf_12002@yahoo.fr 

 

Abstract. The CMT welding process was investigated in this work. The transfer of Al-4043 filler metal during 

welding was visualized using a high-speed camera with a green laser as an illumination source. Three phases was 

identified during the transfer cycle. A hot phase during which a molten droplet is formed on the end of the wire 

electrode under a high current. A cold phase corresponds to the move of the wire toward the weld pool. The contact 

between the droplet and the weld pool create a short circuit during which the material transfer is initiated and the 

arcing current reduced. After a set time (in the middle of the short circuit phase), the wire is retracted mechanically 

to contribute to the droplet detachment without increasing in current welding.  The effect of the current waveform 

on the metal transfer is investigated too. The reduction in the hot phase duration of the current waveform decreases 

the volume of liquid droplets at the wire tip and allows to increase the short-circuit frequency. 

 

Etude De Soudage TIG D’un Alliage D’aluminium 2219 Appliqué dans 

l’Aérospatial 
 

 L.Kaba1,2, S.Ouallam 1,2, M.L. Djeghlal 2. H.Delileche 2, S.Dehimi 1 

 

1, Centre de Recherche en Technologies Industrielles CRTI, BP64 Chéraga Alger- Algérie 

2,  École Nationale Polytechnique (ENP), 10 Avenue Hassen Badi BP 182 El Harrach, 16200 Alger Algérie 

l.kaba@crti.dz,  s.ouallam@crti.dz, s.dehimi@crti.dz, dmlamine2015@gmail.com, coki_bio@hotmail.com  

 

Abstract. Ce travail, présente le soudage TIG de l’alliage d’aluminium 2219 très utilisé dans le domaine aérospatial 

comme les bacs de stockage du carburant de fusée. Il comprendra une soudure réalisée selon des paramètres de 

soudage optimisés suivie d’une étude macroscopique, microscopique par microscopie optique(MO) et  microscopie 

électronique à balayage (MEB) ; ce qui nous permet d’identifier les différentes zones  et d’évaluer l’évolution 

microstructurale de l’effet thermique dû à l’apport calorifique du soudage TIG. Des profils de microdureté  sont 

tracés et déterminent l’état mécanique des différentes zones. Nous constatons une baisse de dureté sur la zone 

fondue (ZF). Ce résultat est confirmé par une chute brutale de la résistance à la rupture  et une diminution de 

l’allongement de la soudure. 

 

Effect of Resistance Spot Welding Parameters on Mechancial Behavior of Thin 

Sheet  
 

Benachour Mustapha1,2, Larbi Cherif Mohamed1  

 
1 Department of Mechanical Engineering, Faculty of Technology, University of Tlemcen, Tlemcen, Algeria 

2 Ingeniery of Mechanical Systems and Materials Laboratory, University of Tlemcen, Tlemcen, Algeria 

 bmf_12002@yahoo.fr   

 
Abstract. Different welding methods have been developed for joining stainless steels; however, resistance spot 

welding is the promising method for welding of thin sheets of these steels. Resistance spot welding is a non-solder 

process that uses the combined effect of mechanical pressure and an electric current passing through the parts. 

In this study, commercially 304L stainless steel sheets were welded by resistance spot welding at various welding 

parameters (welding effort, welding times and intensity of current welding. The results showed that the parameters, 

effort and welding time have little effect on mechanical properties compared with respect to the effect of the 

intensity of the current welding. The experimental results show also that the welding current is an important 

parameter for joining structures and its mechanical strength. The hardness and external aspects of spot were carried 

out in order to examine the influence of welding parameters on the welded joints. Hardness measurement results 

indicated that welding nugget had the highest hardness and this was followed by the heat-affected zone and the 

base metal.  
Keywords :  resistance spot welding, hardness, mechanical strength, stainless steel, current, welding time  
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Thermal Analysis of Friction Stir Welding on AA6061 Aluminium Alloy Using 

COMSOL 

 
Tahar Madani a, Habib Lebbal b, Soufyane Belhenini a, Abdelkader Ziadi a 

 

a Smart Structures Laboratory/DGRSDT, Ctr Univ. Ain Témouchent, BP 284, 46000,Algeria. 

b Department of Mechanical Engineering, University of Sciences and Technology of Oran, 31000, Algeria. 

aekziadi@yahoo.com  

 

Abstract. A two-dimensional heat transfer model for friction stir welding (FSW) on AA6061 aluminum alloy is 

presented in this study. The finite element method was applied in solving the heat generation equations. Heat input 

from the tool shoulder and the tool pin are considered in the model. The heat necessary for the required plastic flow 

of material is produced at the interface tool-work piece, being affected by welding parameters such as rotational 

speed, axial load, tool shoulder/pin diameters, and frictional coefficient. The objective of this work was to study 

the effect of tool welding parameter on heat input during FSW of AA6061 aluminum alloy and the resulting 

characteristics of the produced welded joints. 

Keywords :  Friction stir welding (FSW); aluminum; heat flux; tool shoulder, pin. 

 

Experimental Study of Mechanical And Metallurgical Behavior of Welded Joints 

For Pipelines 
 

A.Deliou1, B. Bouchouicha2, M. Boulkra1, B. Oudjani1, N. Fergani1,  I Atoui1 

 

1Research Center in Industrial technologies CRTI P.O. Box 64, Cheraga 16004, Algiers, Algeria 

2Department of Engineering Mechanics, University of Sidi Bel Abbes  

del032003@yahoo.ff 

 

Abstract. Automotive industry, aerospace, thermal comprise several elements and solids welded and subjected to 

different internal or external stresses. During the welding process the material undergoes a reheating cycle - very 

rapid cooling. The result is the presence of molten areas or areas affected by heat, in which significant metallurgical 

transformations occur, resulting in the possible formation of embrittling hard phases, reduced resilience and 

increased trend crack formation in cold and hot. 

In this work, our interest is focuses on the experimental study of mechanical properties associated with chemical 

compositions in different areas of the weld seam of a HSLA steel, miro-ally API-X70 type used by the hydrocarbon 

transportation and natural gas industry. The samples taken underwent several characterization techniques, chemical 

analysis, bending test, resilience and micro hardness, tensile and fatigue in different areas of welded joints. 
Keywords :  Welded joint, X70 pipelines, Mechanical behavior, Mechanical testing, Resilience 

 

Experimental Study of Shot Peened and Not Peened Similar Resistance Spot Welds 

of Ferritic and Austenitic Stainless Steels: Residual Stresses and Mechanical 

Properties 

 
H. Lebbal a, M. Belhamianib, F. Benallel Boukhouldac, A. Ziadib, F. Javier Belzunced 

 
a Department of Mechanical Engineering, University of Sciences and Technology of Oran, 31000, Algeria. 

bSmart Structures Laboratory/DGRSDT, Ctr Univ. Ain Témouchent, BP 284, 46000,Algeria. 

c Mechanic of structures and solids laboratory/DGRSDT, University of Sidi Bel Abbes, 22000, Algeria. 

d Materials Science and Metallurgical Engineering Department, University of Oviedo,campus universitario, 33203 Gijón, 

Spain 

aekziadi@yahoo.com  

 

Abstract. Resistance spot welding (RSW) is a widely used joining process for fabricating sheet metal assemblies 

in automobile industry. Fatigue is one of the problems of the spot welding technique .In order to understand the 

phenomenon of fatigue fracture of a steel structure, especially in its welded joints, understanding the residual stress 

distribution in welded joints is indispensable. In this study, the residual stress distribution were determined by 
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means of X-ray diffraction. We evaluated the width of the X-ray diffraction peak, generally the full width at half 

maximum (FWHM), to evaluate the dislocation density and micro-residual stresses under the spot welded. 
Keywords :  Resistance spot welding (RSW), X-ray diffraction, FWHM, residual stresses. 

 

Impact of the Heat Treatments on the Microstructure of the Aluminum Alloys 7075 

T6 Welded by the Friction Stir Welding Process 

 
Khatir Mohamed, Temmar Mustapha, Aissou Hacene, Melzi Nesrine 

 
Department of Mechanical Engineering. University of Blida 1, BP 270, Blida, Algeria. 

 
Abstract. The welding process of the aluminum alloys 7075 T6 is increasingly used in the aeronautical industry. 

The use of the friction stir welding process (FSW) requires a good understanding of the microstructure generated 

by the rapid temperature rise in the heat affected zone and the thermomechanically affected zone of the used alloy.  

By applying the process of welding FSW, the characterization of the microstructure, because of the diversity of its 

components in terms of size and nature, requires the use of multiple techniques of investigations such as the use of 

optical microscopy and scanning electron microscopy for local approaches. It also requires the use of the impact 

strength test to assess the quality of the weld, to characterize the interaction between the material and the welding 

process, and to provide quantitative data on the welded joints behavior.  

Our aim is the study of the different phases transformations during the friction stir welding process of the 

aluminim7075 T6 alloys. The choice of this material has been made of the fact that it contains Zn, Mg and Cu as 

the main additive elements. They have good mechanical properties and have a good hardening through a complex 

decomposition involving both stable and metastable phases.  

The welding process combines two metallic elements by melting and resolidification. It ensures mechanical 

continuity between the parts to be assembled with or without the help of a filler product achieving a better link 

between them. Among the various welding processes, we opted for the friction stir welding (FSW). This friction 

welding uses the relative deformation of the two parts to be welded to produce a non-contaminated interface. At 

the same time, the energy dissipated by friction heats the interfaces to facilitate their shears.  

Our work applies heat treatment and various investigation and impact testing techniques to assess the quality of the 

weld. In practice these treatments may improve or deteriorate the mechanical properties of this material. Our 

experience is to be subjected to structural transformations of our material with predetermined cycles of heating and 

cooling in order to improve the mechanical characteristics. Thereafter, a more quantitative analysis of intermetallic 

can be conducted by using a conventional scanning electron microscope (SEM). The phase contrast obtained by 

backscattered electrons will distinguish the different precipitates. This will be followed by a presentation, an 

interpretation and a discussion of the experimental results obtained through the different experiences. Different 

types of microstructures will be investigated. These microstructures will cover different areas after the welding 

process friction stir FSW: the base metal, the heat affected zone, the thermomechanically affected zone and the 

molted zone.  
Keywords :  Aluminum alloys 7075 T6, Friction stir welding process (FSW), Heat treatment, Microstructure, Impact strength test. 

 

Numerical Modelling of An Aluminium Alloy Welded by a TIG Process And 

Experimental Confrontation 
 

Mouloud Aissania, Abdelhalim Zitounia, Youcef-Amine Masmoudia, Younes Benkeddab 

 
a Research Centre in Industrial Technologies CRTI,  P.O. Box 64, Chéraga 16014 Algiers, Algeria. 

b Mechanic Department, University S. D. Blida 1, BP 270, Blida, Algeria. 

 
Abstract. Recently, the interest of the heat transfer in fusion welding is needed to satisfy more and more industry 

requirements (such as in the aeronautic, automobile… etc). Considering the particularity of local fusion and 

adjacent zones, the welded joint is subjected to metallurgical transformation and thermal treatment at high 

temperature. So, they produce changes in the microstructure and in the mechanical properties, which increase the 

influence of risk zones in assembled structures. 

In this work, modelling of welding phenomena of 2017-T4 Aluminium alloy is presented. In order to study the 

thermal behaviour of welded joint obtained by the arc welding process TIG (Tungsten-Inert-Gas), and to determine 

the range of the risk zones in the weld bead. To model the heat source of welding we have used a bi-elliptic surface 
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with Gaussian distribution function of the heat flow. The effect of radii of this heat source model is shown and their 

values are optimized. The heat equations governing the problem are resolved by finites elements method. The 

simulation allowed us to have the thermal field and temperature cycles at each point of plate. The behaviour of 

heatflux vectors is studied and discussed in this work. 

To test the efficiency of the model, a comparison with the experimental measurements is performed; the results 

indicate a good agreement. 
Keywords :  Aluminum Alloy, Finite elements method, heat flux, TIG welding, thermal cycles, ANSYS. 

 

Numerical Comparison Of Thermal Behavior 2D / 3D Metals Welded By The TIG 

Process. 
 

Mouloud Aissania,c, Chems Eddine Bouacheb, Mohamed Amine Youcefib, Abderrezak Allalic  

 
a Research Centre in Industrial Technologies CRTI,  P.O. Box 64, Chéraga 16014 Algiers, Algeria. 

b Mechanic Department, University S. D. Blida 1, BP 270, Blida, Algeria. 
c Aeronef laboratory, Aeronautical Institute, University S. D. Blida 1, BP 270, Blida, Algeria. 

 

Abstract.TIG welding of stainless steels and aluminium alloys has a particular interest in the context of their 

application, in various industries such as aeronautical, automotive and others. The aim of this work is to contribute 

to understanding the thermal behavior of plates made by these metals and welded with the TIG process. We 

contribute so to their simulation by using the COMSOL-Multiphysics® code. Thus, we proceed to thermal 

simulations by comparing the calculations of 2D and 3D models.  

The results were obtained by using the finite element method which is to discretize and to solve equations of the 

mathematical model. These results were used to determine the influence of the model on the temperature field and 

so to identify risk zones in the welded plates of each material. These results showed a good agreement with the 

literature. These results can be used for future research to evaluate residual stress problems caused by TIG welding. 
Keywords :  TIG Welding, Stainless steel, Aluminum Alloy, Finite elements method, thermal cycles, COMSOL®, risk zones. 

 

Comparaison Entre Le Soudage FSW Et Le Soudage Bout à Bout Pour Le 

Polyéthylène À Haute Densité (PEHD) 

 
Kaid Mustapha1,  Zemri Mokhtar2  

 
1Université Djillali Liabes Sidi bel abbès, Laboratoire de Matériaux et Systèmes Réactifs, Algerie,  

2Université Djillali Liabes Sidi bel abbès, Laboratoire de Matériaux et Systèmes Réactifs,Algerie, 

 m.zemri@yahoo.com          mustapha_kaid@yahoo.fr  

 

Abstract.  L'objectif de cette étude est la maîtrise de la technique du Soudage par Friction Malaxage (Friction Stir 

Welding - FSW) et l’optimisation des paramètres sur un polyéthylène à haute densité (PEHD). Ce procédé 

d'assemblage est basé sur le phénomène de malaxage provoqué par le passage de l'outil (pion), élément essentiel 

de cette technique. L’étude consistera à : 1. Réaliser des soudures par le procédé FSW. 2. Étudier le comportement 

mécanique à la rupture des joints soudés. Afin de maîtriser et optimiser le procédé en maitrisant la vitesse de 

rotation, l’avance et la plongée de l'outil.3. Réaliser des soudages bout a bout et  faire une  comparaison entre les 

deux soudages   

 

The Effect of Heat Treatment on the Structural and Mechanical Behavior of Duplex 

Stainless Steel Weld Realized by The Combination of GTAW and SMAW Processes 
 

Kellai*, A. Boutaghane*, M. Benlamnouar*, S. Kahla*, B. Boussiala* 

 
* Research Center in Industrial Technology CRTI, BP 64 Cheraga, Algeria 

 a.kellai@crti.dz 

  
Abstract. The application of welding thermal cycle on any material cause undesirable physical, chemical, micro-

structural and mechanical changes. This study is focused to perform a heat treatment of 1050 ° C in stainless steel 

duplex weld 2205, realized by GTAW and SMAW electric arc welding processes with a filler metal, in order to 
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improve the microstructure and mechanical behavior of different welding zone namely (MB, ZAT and ZF), 

Microstructural changes in weld were identified and examined using optical metallographic methods and hardness 

test. 
Keywords :  welding, electric arc, duplex stainless steel and heat treatment. 

 

Heat Source Modeling of Keyhole Laser Welding Process: Models Analysis 
 

Youcef-Amine Masmoudi , Mouloud Aissani , Moustafa Boukraa, Abdelhalim Zitouni, Takieddine 

Reddah  

 
 Research Center in Industrial Technologies CRTI, P.O. Box 64, Cheraga 16014 Algiers, Algeria. 

 
Abstract. Laser welding is widely used in several industrial applications for the development of different structures 

such as in aeronautic, nuclear field…etc. It is characterized by high weld speed, low energy entering into the 

assembled metals and small effected zone, indeed particular accuracy. Heat transfer is one of the complex 

phenomena occurring during laser welding operation, which aims for the material properties at higher temperatures. 

This paper focuses on analysis of laser beam heat source models of deep penetration laser welding (keyhole). The 

various models describing this heat source of power distribution developed, using heat flux, are presented. In 

literature, most of works focus the attention on the models of the laser-material interaction, so that allows to obtain 

the temperature distribution during the laser welding. Finally, the main methods used in modelling and numerical 

simulation of laser welding are discussed and illustrated with some case studies, showing the most efficient model.  
Keywords :   Laser welding, keyhole, modeling, heat source, laser-material interaction. 
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Abstract. This study focuses on a new welding modification friction stir, using a preheating during the welding 

phase. This method utilizes laser energy to pre-heat the workpiece to a localized area at the front of the FSW tool, 

thereby reducing the temperature gradient over a localized area in advance of the tool. The amount of heat generated 

during welding determines the quality of the weld. Therefore the understanding of the temperature distribution is 

required to determine the optimal method of welding parameters. In this study, a two-dimensional model of an 

aluminum alloy plate coupled to a circular laser source is developed, using FLUENT software that is based on the 

finite volume method, also the geometry of the pin of the FSW tool was modified in several configurations to 

highlight the effect of the geometry of the tool on the temperature distribution in the welded plate. The model 

developed can be used to better understand the process, predict process performance and to determine the optimal 

parameters of the process. 
Keywords :  Finite volume modelling, numerical modeling, hybrid laser friction stir welding, tool geometries. 

 

Simulation and Calculation of Residual Stresses of Magnesium AZ91-D Alloy 

Welded by Laser Beam Process 
 

1A. Kouadri-Henni, 2L. Barrallier 
 

1PSM Team, European university of Brittany, INSA, RENNES, France. 

  2MecaSurf Team, Arts et Métiers Paris Tech, France, ENSAM, Aix en Provence, (France) 

afia.kouadri-henni@insa-rennes.fr, 

 

mailto:oussama.mimouni@hotmail.fr
mailto:r.badji@csc.dz
mailto:hadji.mohamed@gmail.com
mailto:afia.kouadri-henni@insa-rennes.fr
mailto:chakroun1982@yahoo.fr
mailto:mhdjelloul@gamil.com
mailto:afia.kouadri-henni@insa-rennes.fr


 

44 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

Abstract. The objective of the study was to characterize the properties of a magnesium alloy welded by laser 

welding process to evaluate the residual stresses. The results led to a better understanding of the relationship 

between this process, the microstructure and anisotropic properties of alloy materials. Welding principally leads to 

a large reduction in grain size in welded zone due to the thermal phenomenon. The most remarkable observation 

was that crystallographic textures changed from a base metal without texture to a texture crystallographic in the 

welded zone. These modifications have been explained by the nature of the process which uses a high temperature 

and a rapid solidification. In the same time, we compared the residual stresses evolution between an experimental 

approach obtained by X-ray diffraction and the simulation by Abaqus Software.  The numerical and experimental 

evolutions showed that the results are near but to optimize the two approaches it’s necessary to take into account 

the anisotropy due to the crystallographic texture.   

 

Multi-Function Converter Digital-Control Implemented by Dspace and Arduino 

Boards: Application to Arc Welding Power Source  
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Abstract.  A digital control of a multi-function converter implemented by dSPACE DS1103 Workstation and 

Arduino board based on PWM (Pulsed Width Modulation) techniques is presented. The generation of PWM signals 

is realised by Matlab/Simulink RTI blocks or by IDE Arduino code based on C programming language. The two 

boards are optically isolated and their TTL signals are amplified for allowing a good control of IGBT and MOSFET 

switches. For this purpose, an isolation-amplifier board is designed. These innovative technologies are of key 

importance in designing digital welding power source as well as robotic arc welding. The control technique was 

successfully implemented to the multi-function IGBT converter. The output signals (both current and voltage) are 

of high quality. By using our control model, the output signals could be either continuous, alternative or pulsed 

with variable frequency as well could be used as reference to control arc welding. Both implementation methods 

show very good results when compared and discussed with the experimental data. 
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Abstract. In this study, we tried to understand the impact of evolution of thermal deformation during the electric 

submerged arc welding process used to assembling parts. This welding process is applied on an industrial low 

carbon steel of %C 0.19 Wt, %Si 0.25 Wt, %Mn 0.40 Wt, %P 0.025 Wt, %S 0.015 Wt, % Al 0.09 Wt, %Mo 0.009 

Wt, %Nb 0.05 Wt and % Ti 0.03 Wt. The plates with thickness of 2.6 mm, it is called BS2. And used by the 

company SNS BAG destined for making gas storage cylinders. 

To highlight the present work, different areas of our specimens were investigated especially fusion zone and heat 

affected zone. Characterizations performed are SEM, DRX and EBSD and show the appearance and texture 

development during the weld process. Note that in this working part, the behavior of thermal deformation is 

invested by the proposed characterizations. Essentially the electric arc welding like many other processes 
causes a noticeable disturbance of the mechanical parameters, as well as micro-structural and also textural 

character.The mechanicals properties evolution is reflected by different microstructure and represented by 

scanning electron microscopy (SEM) and electrons back scattered diffractions (EBSD) characterizations on 

different specimens which showing clearly the different areas affected by the welding process. And in order to 

know the main phases in the welding regions, X-ray diffraction (XRD) has been used micro hardness test and 

tensile test were also performed.  
Keywords :  Low Carbon Steel; Electric arc welding; mechanical parameters; textural character formatting;  
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Microstructure and Mechanical Properties In Ti-6Al-4V Alloy Automatic and 

Manual TIG Welds. 
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Abstract. The objective of this work is to study the effect of pulsed frequency in automatic and manual TIG welding 

process on microstructure and mechanical properties of Ti-6Al-4V welds. The increase of the pulse frequency 

manual contributes to the formation of a more important diffusionals phases in the fusion zone. The microhardness 

increases in the fusion zones obtained with automatic pulsed welding mode, with respect to this microstructural 

evolution. The residual stress level in the automatic pulsed process is lower than the one of the manual pulsed 

process.   

 

Joining of Polymer-Metal Lightweight Structures Using Self-Piercing Riveting 

Technique: Context of Study, Numerical Approach and Preliminary Results 
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Abstract. Restrictions in pollutant emissions dictated at the European Commission level in the past few years have 

urged mass production car manufacturers to engage rapidly several strategies in order to reduce significantly the 

energy consumption of their vehicles. As a consequence, a huge industrial challenge has to be faced considering 

CO2 emissions per vehicle objective in 2020 is lowered down to 95g/km compared to 130g/km today. To that end, 

one of the most relevant action taken is light-weighting of BIW (body in white) structures, especially with the 

increased introduction of carbon/glass fiber reinforced polymer-based composite material. However, the design and 

manufacturing of such “hybrid” structures is limiting the use of conventional assembly techniques like resistance 

spot welding (RSW) which are not transferable as they are for polymer-metal joining.  In this research, the focus is 

put on the development of a joining technique enabling the assembly of a SMC (sheet moulding compound) 

polyester thermoset-made component on a structure composed of several high-strength steel grades. Large 

automotive production scale requires the manufacturing process chosen to fulfil tight specifications as to be 

economically sustainable, being automatable and suitable for industrial scale (production rate) and environment. 

On top of that, mechanical performances in static and dynamic as well as product life (fatigue) should be preserved 

and remain comparable to RSW defined as reference process. The state of the art of polymer-metal joining 

techniques highlighted the few techniques potentially able to respond to the industrial problematic detailed above. 

Reference is made to structural bonding, self-piercing riveting, direct laser joining and friction spot welding 

(FSpW). In this research, the direction taken goes towards the self-piercing riveting technique. Modelling of self-

piercing riveting process in the case of polymer-metal joining was performed under Abaqus 6.10-1 software. Details 

of the numerical approach and first simulation results are presented taking into account composite sheet anisotropy 

and the large deformations induced by the riveting process using a mixed finite element formulation ALE (arbitrary 

Lagrangian-Eulerian).  
Keywords :  Mass production cars, lightweight multi-material structures, state-of-the-art polymer-metal joining, high-strength steel, SMC 

polyester thermoset, numerical modelling.  

 

Morphology and Mechanical Properties of Α Grain Boundary During TIG Welding 

Process 
 

L. Rabahi1, N. Kherrouba1, B. Mehdi1, R. Badji1 

 

mailto:elias.amro@insa-rennes.fr


 

46 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

1 Research Center in Industrial Technologies (CRTI), BP 64, Cheraga, Algiers, Algeria. 

 
Abstract. In this Work, the effect of the TIG Welding process on the Morphology and mechanical behaviour of α 

grain boundary (αGB) phase appearing in TA6V welds are investigated. Different morphologies are observed 

depending on the pulsed frequency parameter, namely, the Zig-Zag morphology, the sawteeth morphology and the 

normal continuous layer. The microhardness of each morphology has been measured and discussed. 

 

Determination of Residual Stress by X-Ray Diffraction in a Weld Cordon 
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Abstract. In this study, our main objective is to implement the determination of the residual stresses by X-ray 

diffraction method and apply it to the case of a bead of solder. Welding processes induce changes in the 

microstructure, residual deformations and stresses that are as much difficult as important to control. 

To study this welding phenomenon, two pieces of sparsely allied and low carbon rate steel were welded by electrical 

arc with an electrode coated with mild steel. The morphology of the samples was characterized by optical and 

electronic microscopy, showing the significant change in the microstructure in the different areas of the cord. The 

hardness profiles obtained show that the hardness is stable (200 Hv) in the base metal and increases in the cord 

(230 Hv). In this work, the X-ray diffraction was used to analyze the residual stresses. The results of measurements 

on the crude sample show that the constraints are all compression, with a higher level in the side region to the cord 

and in the base metal. The relieving annealing at 650 °C relaxes the constraints to a lower level while keeping them 

compressive. These results show that the solder presents interesting mechanical and structural characteristics, in 

view of the presence of residual constrains of compression the absence cracks and structural defects, which 

promotes the good performance and durability of the welded parts. 
Keywords :  Welding, residual stress, hardness, X-ray diffraction, microscopy. 
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Abstract. Assembly by welding of aluminum alloys, especially of structural hardening, is one of the major 

challenges of designers and manufacturers demanding a structural alleviation. In this work, an experimental 

analysis of the mechanical behavior and microstructural evolution of thin plates in aluminum alloys 7075 T6 welded 

by the conventional method TIG. A notable microstructural change occurred in our materials by the thermal effect, 

resulting in heterogeneous mechanical properties. Break is privileged in the connecting region, which is 

characterized by a columnar structure, contributing to reduce the ability of the material to deforme plastically. 
Keywords :  Welding; TIG; aluminium alloy; mechanical properties 
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Abstract. The actual use of construction steels correspond to the High Strength Steels (HSS) in the majority cases. 

The increasing yield stress (YS) and strength (UTS) permit to manufacture structures with smaller thickness. An 

important gain in strength, in weight transportation and welding operations are obtained with success. The 
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metallurgical states of normalized (N), Thermal Mechanical Control Process TMPC (M) and the quenched and 

tempered (Q) steels assemble the major use of construction applications. 

The aim of this presentation is to present briefly the different type of the High Strength Steels (HSS). The difference 

between the High Strength Steels (HSS) is based on chemical compositions, the manufacture process and 

corresponds to variety microstructures and mechanical properties (YS, UTS, A (%), KV (J)). 

The choice for each application requires a perfect knowledge of the delivery conditions of product, the chemical 

composition, the mechanical properties guaranteed by the material analysis certificate matter. One of the crucial 

problems in assembly is the weldability of the High Strength Steels these types of steels. The choice of the material 

filler is also delicate. Cold cracks, softening in Heat affected Zones (HAZ) are often an obstacle to success to join 

the assembly of these type of steels.  

We present and discuss some assessment and clarify different parameters in function of the chemical compositions 

expresses by the ‘Carbon Equivalent’ formula (CEV/CET/Pcm) and the operating conditions during welding.  

Some examples taking from literature permit to compare the differences between HSS groups in view of the 

application choices and to take in account the difficulties of implementation.  

 

 

 Evaluation of the Corrosion Behaviour of Friction Stir Welded High Yield Strength 

Steels by Scanning Electrochemical Microscopy 
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Abstract. A corrosion study has been performed on three FSW shipbuilding steels (DH36, S690QL, 80HLES). 

Galvanic coupling has been assessed using the scanning electrochemical microscopy (SECM) technique in order 

to subsequently identify possible FSW-related damages of these steels. The SECM trials point out that the weld if 

always the cathodic zone and that a linear relationship exists between the measured current and the hardness 

heterogeneity of samples. SECM profiles are also consistent with the visual corrosion initiation of the samples. 
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Y.Zidi1 ,  I.Yahiaoui1  

 
Modelling and Simulation in Materials Science Laboratory, Physics Department, University of SidiBel-Abbes, 22000SidiBel-
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Abstract. By employing the first-principles method of the full potential linear augmented plane waves plus the local 

orbitals (FPLAPW+lo) within the generalized gradient approximation for the exchange and correlation potential, the 

structural, electronic, and magnetic properties of TbMnSi , LaMnSi are investigated. In order to take into account the 

strong on-site Coulomb interaction, we also performed the generalized gradient approximation plus the Hubbard 

correlation terms. 

 

Study of Intermetallic Compounds of X182crn11-1 Steel Hot Dipped Into Molten 

Aluminum  
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Abstract. Aluminum coating technique has been applied to improve high temperature oxidation resistance of steels. 

This method is adopted widely due to the low cost and good performance. The principle of hot-dip aluminizing is 

accomplished by immersing materials into molten aluminum bath to form multiple aluminized layers on the surface of 

material by atomic inter-diffusion between dipped materials and aluminum. This work focuses on the study of 

intermetallic layers formed during the hot dip aluminizing of steel with 1.82 % carbon strongly combined with 

chromium (10.8 %) into a molten aluminum bath. The X182CrN11-1 steel specimens were immersed into molten 

aluminum at 750°C for 1h, 2h and 3h. Intermetallic compounds were analyzed by optical microscope and scanning 

electron microscope (SEM) coupled with energy dispersive X-ray spectroscopy (EDS). This study is complemented by 

microhardness testing.  

The results showed that hot dip aluminized layer was divided into an outer pure aluminum topcoat and an intermetallic 

layer. This intermetallic layer consisted of an outer FeAl3 layer and an inner Fe2Al5 layer with tongue/finger-like 

morphology and the microhardness testing records high values of the intermetallic formed (through the) up to 800Hv01. 
Keywords :  Aluminizing; intermetallic; diffusion; steel; microhardness 
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Abstract. Nanostructured Ti80-Ni20 powder mixtures was prepared from elemental Ti and Ni using a high energy ball 

mill (Fritsh P7) under an argon atmosphere. Microstructural, structural, magnetic and mechanical properties were 

followed by scanning electron microscopy and X-ray diffraction. Morphological observations shows the existence of a 

broad distribution of size and shape of the powder particles. After 4 h of milling, the Rietveld refinement of X-ray 

diffraction pattern reveals the formation of disordered Ti(Ni)) solid solution in addition to pure Ti phase. On further 
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milling (20 h), the total mixing of the elemental powders is achieved at the atomic level. The crystallite size refinement 

against the milling time is accompanied by an increase of the atomic level strain.  
Keywords :  Ti-Ni alloy; Mechanical alloying; Nanostructure; XRD; Rietveld refinement. 

Bending of Laminated Beams Using Timoshenko Model Via Nonlocal Elasticity 
 

1 Abderrahmane Besseghier, 2 Abdelouahed Tounsi , 2Adda Bedia El Abbas 

 
Centre Universitaire El Wancharissi Tissemsilt Institut des Sciences et Technologies, 38000 Tissemsilt, Algeria 

Laboratory of Materials and Hydrology University of Sidi Bel Abbes, Sidi Bel Abbés, Algérie ,  

besseghier@yahoo.fr 

 

Abstract. In this paper, the bending of laminated beams using first order shear deformation theory via nonlocal 

elasticity is study. The effects of shear deformation and stress concentration with boundary layer behavior 

near the beam supports and / or loading points are investigated. 
Keywords :   First-order shear deformation theory; bending; laminated beam; non local  
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Abstract. The aim of this work is to study the structural ,electronic  and elastic properties of CuS and CuTe. For this, 

we use the full-potential linear muffin-tin orbital (FP-LMTO) method in the framework of density-functional theory 

(DFT). The exchange and correlation energy is described in the local density approximation (LDA) using Perdew-Wang 

parameterization. We have investigated the effect of composition on structural properties such as lattice constants, bulk 

modulus and band gap. We report the results concerning the variation of the gaps and crossover of the direct, indirect 

band gap and bowing. Finally, a reasonable agreement is found from the comparison of our results with other theoretical 

calculations. 
Keywords :  CuS ; CuTe; bowing ; FP-LMTO. 
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Abstract. The remarkable properties (magnetism and corrosion resistance) of the Nd-Fe-B sintered magnet 

are associated with the presence of other metal elements that Neodymium-Iron-Boron like Cu, Mn, Al, V, Ni 

and others. With an aim of having information on the components in the Nd-Fe-B matrix and on the 

distribution of these elements, in this work, the NAA has highlighted the presence of several metallic elements. 

Using a mass ratio equal to an activity ratio we can calculate the proportions of detected Elements. The results are: 

iron with 51.30%, neodymium with 25.41% and other elements like nickel with 1.25%. The rest from the 

matrix, 22.04%, represents the proportions of B and the other elements traces. In this work we are interested in 

neutron activation analysis (NAA) in the only reason is to identify the metallic Elements in trace (ppm). 
Keywords :  NdFeB Sintered magnets, NdFeB characterization, NAA. 
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Abstract. We have studied the structural, electronic, elastic, magnetic, thermal and thermodynamic property of the 

quaternary Heusler alloys Co2CrSi1-xGex (x = 0, 0.25, 0.5, 0.75, 1) with the linearized augmented plane wave method 

based on density functional theory (DFT) and implemented in wien2k code. For exchange correlation potential we have 

used the generalized gradient approximation (GGA) of Perdew et al. Our results provide a theoretical study for the 

mixed Heusler Co2CrSi1-xGex (0 <x <1) in which no experimental or theoretical data are currently available. In their 

equilibrium L21 structure, all concentrations are magnetic and metallic.  However, there is linear variation of the lattice 

parameter. The bulk modulus, the elastic constants and the Debye temperature was studied with variation of composition 

x of Ge. A regular solution model is used to investigate the thermodynamic stability of the alloy which is essentially 

shows a miscibility gap phase by calculating the critical temperatures of the alloys. In addition, the quasi-harmonic 

Debye model is applied to determine the thermal properties of the alloy. 
Keywords :  DFT; wien2k; GGA; Heusler; Debye  
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Abstract. In the present study, we present the effect of cold rolling on texture evolution during primary recrystallization 

of an IF steel that is destined to the automotive industry. From the hot rolled sheet, three deformation rates were 

performed by cold rolling: 25, 50 and 75 % followed by several heat treatments in order to obtain the fully recrystallized 

states. Microhardness Vichers was used to estimate the recrystallized fraction and X-ray diffraction for the texture 

characterization. The results show that texture of the hot rolled sample is near random and its evolution is very low for 

the 25% reduced sample. However, texture become more important for 50% and 75% reduces states, with the 

strengthening of α-fiber and the appearance of γ-fiber. The evolution of texture during primary recrystallization is quite 

different. Recrystallization of the 25% and 50% cold rolled states shows a maximum of the ODF on {223}<110> 

component and texture tends generally to be random. The recrystallization texture of the 75% reduced sample is 

characterized by a γ-fiber more intense than α- fiber and a maximum of the ODF around the component {111}<110>. 

It was observed also that γ-fiber starts to develop during the primary recrystallization of the 50% rolled state, and 

becomes more pronounced during recrystallization of the 75% cold rolled sample. 
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Abstract. The effect of ageing time at 300 °C after quenched at temperature of 530 °C on the Al-Mg-Si alloy was 

studied. The structural properties were investigated using X-ray diffraction; the microstructural evolution was 

investigated using scanning electron microscopy and microhardness measurement for the mechanical properties. After 

various states of ageing, the Al–Mg–Si alloy shows significant changes in the microstructure and mechanical behavior. 

After ageing, the microstructure of the matrix consisted of a three solid solution of α– Al-Mg-Si, β– Mg2Si and θ –AlFe 

phase’s precipitations. After two-step heat treatment (quenching and ageing), the alloy reveals the formation of β and θ 

phases precipitates. After ageing at 300 °C of original sample, the alloy reveals higher β precipitates, corresponding to 

the minimum value of microhardness, the volume fraction of this precipitates becomes higher. On the other hand, the 

TTT curves for the continuous precipitation reaction in this alloy have been suggested. 
Keywords :   Al–Mg–Si alloy ; Heat treatment ; ageing ; Microstructure ; Precipitatio 
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Abstract. A lot of works have been devoted  to the study of the order disorder transitions in the metallic alloys. By 

virtue of their unique properties, the AuCu and AuCuAg systems have attracted a lot of interest  specially in the modern 

technology. A previous works have shown an important reaction happen in Au-25%wt.Cu  composition at low 

temperature. The main aim of this study is to check if in the ternary system Au-Cu-Ag (with the weight composition 

Au-15%wt.Cu-35%wt.Ag) there is an existence of copper segregation from the bulk to the surface. Therefore we have 

used for the thermal analyses the Differential Scanning Calorimetry (DSC) and Dilametry, and for the structural analyses 

we used The XRD and the surface analyses has been carried out by the means of the Scanning Tunneling 

Microscope (STM) and X-Ray Photoelectron Spectroscopy. An important result has been found, resumed in the copper 

rate effect. The obtained surface topography, binding energy and crystalline structure show the apparition of copper 

oxide with specific structure on the surface give an important prospect to use them in a very large application fields 

primarily in: catalytic activity, electronic activity and antimicrobial activity. 
Keywords :  Scanning Tunneling Microscope,  X-Ray Photoelectron Spectroscopy,  Differential Scanning  Calorimetry, Dilametry, X-Ray 

Diffraction. 
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Abstract. Contact problems are inherently non-linear due to the instability of the contact surface. The analysis of these 

problems has a great importance in the industrial applications. In many industrial processes of working such as stamping, 

rolling and forming, the phenomena of contact play an essential role. The numerical simulation of these problems can 

raise serious difficulties on the level of modelling and computing time.    There are various numerical methods for 

managing contact between two solid or between a solid and a rigid surface. Several contacting methods are used in the 

treatment of contact problems. The method of penalty and lagrangian method that exists in finite element codes such as 

ANSYS, ABAQUS 

In order to remove the advantages and disadvantages of these methods, a comparative analysis on the mechanical 

behavior of structure based on a case study is the subject of this study. 
Keywords :   Contact, methods, penalties, Augmented Lagrangian, mechanical behavior 
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Abstract. NiAl alloy present an interesting proprieties such as their corrosion resistance, low density and high melting 

point accord him a great interest for industrial applications especially in high temperature applications. Where 

mechanical alloying is a solid state technique, preserve an interesting advantage to synthesis various equilibrium and 

non-equilibrium alloy phases such as supersaturated solid solution, metastable crystalline, amorphous, quasi-crystalline 

phases, and nanostructures, with a developed proprieties. 

This technique show a complex process of a successive cold welding and fracturing starting from elemental blended 

powder.   

In this study elemental powder of 50%at Ni and 50%at Al mixture was mechanically alloyed in planetary ball mill 

Retsch PM400, for a predetermining time until 48h. Using X-ray diffraction and scanning electron microscopy (SEM) 

it was observed that milling of powder leads to the formation of NiAl phase. By the investigation of results from different 

technique microstructural and morphology of the powder was investigated over time of milling. 
Keywords :  Mechanical alloying, NiAl alloy, Nanomaterials, X-ray diffraction, SEM, laser granulometry. 
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Abstract. Mechanical alloying is a powder metallurgy processing technique involving cold welding, fracturing, and 

rewilding of powder particle in a high energy. It has been used to obtain nanocrystalline alloy. Fe 53%atm. Si 28%atm 

B19% atm. alloys were synthesized using a planetary ball mill (Retsch PM400). X-ray diffraction was used to identify 

and characterise various phase during the milling process. We used the Mössbauer and the electromagnetic methods, to 

characterize the variation of structure and their influence. The shape of hyperfine field distributions used to describe the 

Mössbauer spectra is discussed. It is shown that the FeSi solid solution was formed after 4 hours milling. The study 

state grain size is about 13 nm.  
Keywords :  Fe-Si powder; Mechanical alloying; nanomaterials ; X ray Diffraction; Mössbauer 
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Abstract. The quality of the surfaces is mainly determined by the tolerances form which is induced by the different 

factors involved in the cutting process, the latter is characterized by the finishes degrees of machined parts. It is therefore 

necessary to define the influences cutting parameters in order to choose the most appropriate that enable to optimize the 

wear coefficient of the surfaces in contact. In this paper, we studied the influences roughness on the friction and wear 

behaviour of the steel-steel pair under atmospheric conditions. To do this, tribological tests has been made using a pin-

cylinder tribometer, after machining on conventional machine. 
Keywords :  Roughness, Wear, Friction, Tribology, Contact of surfaces 

 

Numerical Analysis of Hydrogen Embrittlement of CrMo and CrMoV Steels using 

Monte Carlo Method 
 

Soumia Ourred*, Youcef Houmadi*, Abdelkader Ziadi*, F. Javier Belzunce** 

 
*Smart Structures Laboratory/DGRSDT, Ctr Univ. Ain Témouchent, BP 284, 46000,Algeria. 

** Materials Science and Metallurgical Engineering Department, University of Oviedo, campus universitario, 33203 Gijón, 

Spain 

aekziadi@yahoo.com 

 

Abstract. Hydrogen affects the mechanical properties of CrMo and CrMoV steels in several different ways; the result 

is always a limited capability for plastic deformation, frequently accompanied by a loss in strength. Hydrogen interacts 

with these steels to reduce their ductility and frequently their strength also. It enters in steels in the atomic form, diffusing 

very rapidly even at normal temperatures. The absorbed hydrogen may react irreversibly with oxides or carbides to 

produce a permanently degraded structure. To describe the diffusion of hydrogen in such steels the diffusion equation 

deduced from Fick's law under an ideal condition has been generally used and the effect of hydrogen trapping in metals 

has been neglected. The present work investigated the study of the coefficient of diffusion of hydrogen by using 

probabilistic models and stochastic numerical methods for differential equations. 
Keywords :  embrittlement, diffusion, Momte Carlo, Fick´s law, Young modulus, strength. 
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Abstract. Shot peening is a mechanical surface treatment widely used in automotive and aerospace industries to enhance 

the fatigue life of mechanical parts. In this process, many small and hard particles, called shots, are projected at high 

velocities on to the sample. The multiple impacts plastically deform the material surface and induce an in-plane 

compressive residual stress field near the surface. Roughness, compressive residual stress and work hardening of an 

AISI 304 austenitic stainless steel was studied to explain it evolution according to the Almen intensity and mechanical 

properties. Shot peening increases surface hardness levels. We can confirm in case of CSP the highest microhardness 

observed at topmost surface. According to these results it can be considered, that after CSP application, the 

microhardness in depth of 0.025 mm increased from about 220 HV to 350 HV. 
Keywords :  Shot peening, residual stresses, work hardening, Almen intensity, roughness, FWHM. 
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Abstract. The biggest concern of industrial manufacturers is the sustainability of their equipment and facilities.  In the 

oil sector, for example, cylindrical pipe for the energy transportation to suffer corrosion damage or corrosion stress 

cracking is a complex problem since it requires to follow the geometry of the crack over time. Many numerical methods 

are applied to the propagation of fatigue cracks that require conditions to correct limitations in loading term to get results 

close to reality. 

The method of Finite Elements is a way to simulate crack propagation. However, it presents two major difficulties, the 

first is the use of a very fine mesh around the crack tip and the second difficulty is the explicit representation of the 

crack that the problem of cracking path during the simulation of propagation. Indeed, let the mesh is constructed with a 

priori knowledge of the route or it is changed every time the crack advance. In this context, we studied law cracking of 

internal pressure pipe of super martensitic stainless steel 13% Cr and 5% Ni 2% Mo by a simulation using a finite 

element code "ANSYS " with a calculation of the stress intensity factor and prediction of the lifetime. 
Keywords :  Simulation, Finite Elements, Crack, pipe, super martensitic steel. 
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Abstract. Three different alloy compositions have been synthesized by high-frequency (HF) melting under 

electromagnetic induction in the A-Zn-Mg system : Al-10% Zn-5%Mg, Al-30% Zn-5%Mg and Al-50% Zn-5%Mg. 

Light microscopy and X-ray diffraction analysis were carried out for microstructure observation and phase 

identification. The as-cast microstructure of all alloys consists of α-Al solid solution MgZn2 and AlMg2Zn precipitates. 

Mg32(Al,Zn)49 precipitates was only observable for the Al-30% Zn-5%Mg and Al-50% Zn-5%Mg alloys. 
Keywords :  Al-Zn-Mg, precipitates, microstructure, HF fusion, phase transformations.  

 

Study of Nickel Silicide By X- Ray Diffraction 
 

H. Fiad1, R.  Ayache2, A. Bouabellou1, C.Sedrati1 

 
1 Laboratoire Couches Mince et Interface, University frères Mentouri Constantine, Algeria. 

2Pharmacy Department, University of Batna2, 05000, Algeria. 

fiadhouda@yahoo.fr  

Abstract. In order to understand fully the results from X-ray diffraction or scattering analysis, it is benefecial to 

understand the interactions between X-rays and matter.  X-ray methods are generally non-destructive, in that sample 

preparation is not required, and they can provide a very appropriate route to obtain structural information on thin films 

and multilayers. Analysis can be performed across the whole spectrum of material types from perfect single crystals to 

amorphous materials. 
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In this work, X-ray diffraction was involved to study  the formation of crystalline nickel silicide phases. For this purpose, 

Ni nanometric thin films were deposited on Si (100). XRD  technique have shown that the Ni2Si silicide is the 

predominant phase at   350°C. For the annealed samples  at 500°C, only NiSi monosilicide is detected. When the 

annealing temperature increases to 750°C the NiSi2 disilicide is the main formed phase.  
Keywords :  Thin films, nickel silicides, X-ray, XRD. 
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Abstract. Aluminium lithium alloys are considered as a new generation of light alloys. These alloys present a 

superplastic behaviour. This is related to a fine grain structure which can be obtained by static recrystallization following 

appropriate thermomechanicals treatments. The object of this study is following the microstructure evolution as a 

function of annealing time and temperature. The mechanical properties, microstructures and the precipitation kinetics 

of Al-Li-Cu-Mg-Zr alloy after different solution treatments were investigated by Optical Microscopy (OM), hardness 

and Differential Scanning Calorimetry (DSC), Energy Dispersive X-ray (EDX) and Scanning Electron Microscopy 

(SEM). The results show that the temperature plays a great role in the recrystallization processes of the material. 
Keywords :  Al-Li 8090 alloy, X rays Diffraction, EDX, SEM, Recrystallization. 
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Abstract.  Burnishing is a cold working process with superficial plastic deformation, which is to exert an external 

pressure through a very hard and smooth roller or ball on a surface to occurs a uniform and work-hardned surface, 

makes it possible to reduce roughness, to increase the hardness and to produce residual stersses of compression The 

steel S 355 J0 specimens were machined on a conventional lathe to the proper dimensions, these machined specimens 

were then burnished by a simple locally designed and fabricated roller-burnshing tool. The main objective in this work 

is to determine a mathematical models statistically based on experimental design (response surface methodology) using 

central composite second-order rotatable design which allows to give the relationship between the two out parameters 

surface roughness and microhardness representative of the superficial layer surface caused by the four internal roller-

burnishing parameters namely : burnishing speed, force, feed and number of passes of the tool. The experimental results 

indicate that feed, burnishing force and speed are the most important and significant parameters to improve roughness 

surface and feed, speed, burnishing force and number of passes are the most important and significant parameters to 

improve superficial hardness of steel S 355 J0 specimens. The surface roughness and hardness were improved to 0,15 

µm from about 2,5 µm and to 226 Hv from 176 Hv respectively. 
Keywords :  Roller-burnishing ; Steel S355J0 ; Surface roughness ; Superficial hardness ; Response surface methodology. 
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Abstract. Understanding the structure and physical properties of materials has always been an objective of researchers 

in this field. In the recent years The MgTe, ZnTe and Zn1-xMgxTe ternary alloys have attracted particular attention of 

theorists and their technological interest for their potential applications.A first principle calculation using the linear 

muffin_tin orbital method (FP-LMTO) type AB intio is presented [1].. These calculations were performed in the local 

density approximation (LDA) [2]. The application to the semiconductors II-VI. The MgTe and ZnTe and their ternary 

alloys Zn1-xMgxTe in the zinc blend structure. The structural, electronic and optical parameters concern the lattice 

parameter, the bulk modulus and its first derivative gap, density of states, dielectric function, refractive indice. A good 

agreement between experiment and our calculation is obtained. 
Keywords :  Alloy, electronic optical properties, FP-LMTO; LDA. 
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Abstract. This work focuses on the influence of the sintering temperature of a copper matrix composite and CoAl 

particles produced by SHS (Self Propagating High temperature Synthesis). In a first step, Co-50at.%Al mixture is 

sintered at 950°C to obtain the CoAl compound that will be milled for 24 hours and sintered in  presence of copper in 

order to a preparation of a metal matrix composite. Then, the CoAl-50wt. %Cu mixtures are compressed under a 

pressure of 350MPa and sintered at two different temperatures (solid and liquid phase) under argon. The SEM 

examination of the composite sintered in solid phase shows the ramifications of copper in CoAl particles, which 

highlights a diffusion of Cu through the nano pores particles. Some particles present a phase contrast, which reveals the 

inhomogeneity of diffusion. The EDS-X analysis confirms this result since we find an important quantity of copper 

inside a particle. The Cobalt and aluminum are also found in the matrix. Moreover, the discontinuity is observed with 

the interface CoAl–Cu. It seems that liquid sintering phase would leads to a homogeneous diffusion, better wetting of 

particles and higher densification. A sphering of CoAl particles is also observed in the case of the composite sintered 

in liquid phase, which reflects the phenomenon of dissolution-precipitation at the edges of CoAl particles.   To a 

complementary results, X-ray diffraction analysis (XRD) was also performed. The diffractogram of CoAl-Cu composite 

sintered in liquid phase reveals the presence of Cu and CoAl with shift of the Cu peaks to the left, reflecting an increase 

in the parameter. This swelling of the mesh of copper is due to the substitution of copper atoms by those of aluminum 

and cobalt. After the calculation of the open porosity in the composites sintered in liquid and solid phase, we found a 

better densification of the composite sintered in liquid phase with a rate porosity of 2%.   
Keywords :  composite materials, intermetallics, SHS, SEM-EDS X, XRD 
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Abstract. The mechanical properties of materials are determined by the interactions between defects found in the 

crystal. In a bicrystal of bimaterials, the result forces exercising on the matrix dislocation near and parallel to an interface 
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comprehend a term due to the interface presence and qualified by "image force " . The image force effects on 

dislocations near and parallel to an interphase boundaries are examined as a function of the interphase boundary 

disorientation in bicrystals of FCC materials Ag-X with X : Pb, Cu and Ni. The elastic interaction energy E is 

calculated on the basis of the anisotropic linear elasticity theory between dislocations located in the crystal (1), Ag, 

having a Burgers vector = a/2 [110] and interphase boundaries that are characterized by their rotation axis R=[110] and 

disorientation angle ranging between 0° and 90°. A good correlation is found between the sign and the magnitude order 

of the interaction energy E and the sign and magnitude order of the shear moduli difference   - of the two 

materials constituent the bicrystal. The image force can be repulsive or attractive according to the sign and the intensity 

of shear moduli difference. The isoenergy maps have various symmetries according to the disorientation value. 
Keywords :  Interphase Boundary; Dislocation; Elastic Interaction; Image Force; Anisotropic Elasticity; FCC Structure. 
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Abstract.The aim of this research is to study the effect of interrupted deformation on the recrystallisation behaviour of 

ferritic stainless steels type 409. Hot rolling schedules have been performed on an experimental rolling mill using 

rectangular slabs of this ferritic stainless steel. 

The research has been carried out using material of ferritic stainless steel type 409 which contains precipitates, its 

chemical composition is presented in table (1), initially using experimental rolling of small slabs and quantitative optical 

metallographic techniques with one pass only. Stainless steel type 409 displays a slower rate of recrystallisation which 

it is attributed to the presence of titanium. 

The effects of static recovery and full static recrystallisation between two passes on subsequent recrystallisation kinetics 

have been investigated. In this stainless steel, when recovery occurs between the passes, subsequent recrystallisation is 

retarded compared with that for a single pass of the combined strain. Increasing the recovery time increases the 

retardation of recrystallisation even more. Also it has been found that when recrystallisation is complete between the 

two passes, the rate of subsequent recrystallisation after the second deformation was considerably accelerated. 
Keywords :  Ferritic stainless steel type 409, precipitates, hot rolling, dynamic recovery, static recovery, static recrystallization. 
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Abstract. Alloys based on nickel, aluminum and silicon have been extensively studied because they are of great interest 

for high temperature structural applications (low density, high specific strength, greater resistance to oxidation, high 

temperature resistance). The properties of these materials can be improved by mechanical alloying. In this work we 

have developed and studied intermetallic Ni70al20Si10 prepared by mechanical alloying. The powder mixtures were 

crushed in a planetary ball mills for synthesizes shades off balance, the milling time was a factor in the study of structural 

changes of this compound to 50 hours of milling. Characterizations by SEM and XRD are used to derive the properties 

of this compound. 
Keywords :   intermetallic alloy, mechanical alloying, Aluminum- Nickel-Silicon, SEM, XRD   
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Abstract. Chemical ordered FePt L10, which is characterized by a tetragonal distortion of a few percent along the c-

axis, accompanied by an alternating stacking of elemental layers along the [001] direction, is attractive candidate for 

many advanced magnetics material applications, such as high density magnetic recording media. The stacking fault 

effects on free surfaces was examined by first-principles calculations based on density functional theory (DFT), within 

the pseudopotential plane wave method as implemented in VASP (Vienna Ab initio Simulation Package). The projector 

augmented wave method with exchange correlation function is used for spin polarized generalized gradient 

approximation (GGA). The layer atomic relaxation for free surfaces show a compression on the relative displacement 

amount to about 1.35 %, 9.02 % for Fe and FeFe surfaces respectively, the magnetic moment decrease about 3.9% for 

FeFe surfaces. 
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Abstract. The purpose of this study is to improve the mechanical properties, namely the resistance wear of the 16NC6 

steel surface by heat treatment for use as a machine element.   In this paper, we study the dependence of the periods of 

time for different carburizing temperatures and their effects on the appearing hardness. The treated samples were 

carefully polished mechanically and their Brinell hardness was measured. As for the cyclic indentation tests performed 

on the samples, each print of the indenter was amplified and measured; and microscopic examinations of the samples 

were observed. 
Keywords :  carburizing, hardness, Cyclical Shocks, Microscopy. 
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Abstract. Fe77Nb8B15 alloy was prepared by mechanical alloying of mixture of Fe, Nb and B powders for 50 h in a high 

energy planetary ball mill Retsch PM400, under argon atmosphere, using hardened steel vials and balls. Morphological 

changes, structural, microstructural, and magnetic properties were investigated by scanning electron microscopy, X-ray 

diffraction, transmission Mössbauer spectroscopy and vibrating sample magnetometry. The reaction between Fe, Nb 

and B powders leads to the formation of bcc Fe (Nb, B) and Nb (B) solids solutions, Fe2B and FeB type borides and 

amorphous phase. The coersivity Hc and magnetization Ms values are 83.84 Oe and 21.23 emu/g respectively. 
Keywords :  Nanocrystalline materials; Mechanical alloying; Fe-Nb-B alloys; X-ray diffraction; Mössbauer spectroscopy; Magnetic properties. 
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Abstract. The wear of oil drilling tools is an inevitable and irreversible phenomenon, but there is a possibility to put 

them into service. Our objective in this work which is divided into two parts, is to assist the technical team ALDIM 

(ENSP), to know what are the different types of damage suffered by the PDC tool steel body through a study of expertise. 

in the first spot, this study includes degradation data sheets  of the active part of the drill bit (PDC + matrix of WC-Ni) 

and their possible causes. The second part is to elaborate multi-material (steel 20NiCr4 / tie layer MB40 / deposit WC-

Ni / Ag based solder) realized by thermal spray processes, hardfacing and brazing, and to characterize them to see the 

microstructural evolution, mechanical properties and the influence of thermal cycles during the development of inter-

diffusion phenomena ensuring the cohesion of the various interfaces of the multi-material. 
Keywords :  drilling tool (PDC), expertise, wear, thermal spraying, hardfacing, welding. 
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Abstract. In this study, the effect of the artificial aging on the kinetics of the precipitation processes in the Al-Mg-Si 

alloy was investigated by differential scanning calorimetry and hardness examinations. 

The 6000 series Al-Mg-Si alloys have medium strength, excellent corrosion resistance; favorable formability and low 

density; and are widely used in both cast and wrought forms. The precipitation hardening is a process that involves a 

particulate dispersion of obstacles to dislocation movements in alloys resulting in strengthening the alloy component. 

The precipitation sequence during aging at constant temperature of quenched Al-Mg-Si alloys can be expressed as: 

Supersaturated solid solution (SSSS) → atomic clusters → G.P. zones → β″→ β′→ β (stable). The result of this study 

indicate that the precipitation kinetic in the Al-Mg-Si alloy affected by the artificial aging  
Keywords :  Al-Mg-Si, precipitation, β″, kinetic, DSC. 
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Abstract. Many experiments  are  performed  on  aluminum  alloy  6101  T1  to  characterize  the  processes  of 

precipitate  overcoming  by the  dislocations.  They  are  found  to  be  sheared  by the  dislocations  and  the  maximum  

force  precipitates  can  sustain  before being  sheared  is calculated.  The mechanical and electrical properties of the Al-
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Mg-Si alloys can be changed by heat treatment. It was noted that the cold drawing of this aluminum alloy increase  the 

microhardness which is produced by a high strain hardening of the material accompanied by a development of a fibrous 

texture. We notice also that the electrical resistivity of the alloy increase with an increase of the deformation level. 

Against a decrease of this properties with the increasing aging time.  
Keywords :  Aging; dislocations; Aluminum alloy; Microhardness; Electrical resistivity  
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Abstract. III-V compound semiconductors are a different class of semiconductors that have unique properties not found 

in the more well known silicon. The superior electrical and optical properties of III–V materials, including their direct 

band gap and high electron mobility, make III–V compound ideal for electronic and optoelectronic device applications. 

Recently, a new class of alloys has been proposed, based on the introduction of boron into conventional III-V binary 

compounds and ternary alloys. The wide band gap of boron-incorporated materials and the excellent physical properties 

that include low ionicities, short bond lengths, high thermal conductivity and large resistivity provide good basis for the 

realm of III-V optoelectronic applications. The BInGaAs quaternary alloys have become another promising material 

due to the lattice-matched growth on GaAs substrate. BInGaAs/GaAs lattice-matched material system can be used for 

a variety of potential applications such as lasers, detectors and solar cells. 

The purpose of this work is to simulate the electronic and optical characteristics of quantum-well laser based on 

BInGaAs/GaAs in aim to achieve a wave-length emission of 1.3-1.5 µm used for optical-fiber transmission.  
Keywords :  BInGaAs/GaAs , electronic properties, optical properties, quantum-well laser. 
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Closed Cells 
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Abstract. The foams in general and metal foams in particular are represented by different geometries from one cell to 

another, and it is almost impossible to find two identical cells in same foam. This leads us to deduce that the properties 

of a cell to another will automatically be different. Therefore, the present work consists on a geometric and mechanical 

study of metal foam with regular and identical cells which define a porous environment, with open and closed cells, 

based on unit cell Kelvin (tétrakaidecaèdrique), on a macroscopic scale. Through this path, where samples of the foam 

is virtually developed such as the cell size and shape of strands to identify the porosity, and beyond that, it is a parametric 

study that will be tackled in order to value the geometric characteristic effect of foam on the elasticity of the latter. 
Keywords :  metal foam, simulation, macroscopic 
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Abstract. Simulation of forming processes requires a precise knowledge of the rheological behavior, the limits of 

formability and the tribological behavior of contacts. The objective of this work is to contribute to the amelioration of 

numerical and experimental characterization tools of rheological and tribological behaviors. The parameters of the 

hardening law of the steel grade C45 (material used in mechanical engineering) and the coefficient of friction are 

predicted by means of an inverse procedure. The parametric identification is based on a finite element modeling (FEM) 

of the mono-axial tensile test and micro-scratch test associated with the inverse procedure. The gradient Gauss-Newton 

is used to solve the optimization problem. The best set of parameters is obtained by minimizing the difference in a least-

square sense between the FEM and the experimental results. In addition to the global measurements obtained from the 

tensile test, the interest of integrating, in the inverse procedure, a local measurements obtained from the micro-scratch 

test is presented. The simultaneous use of global and local measurements allows a single set of identified parameters 

and so ensures the physical signification of the parameters. Finally, these parameters give a satisfactory correlation 

between experimental and simulated results.  
Keywords :  Rheological and tribological behaviors; forming processes; inverse analysis; finite element modeling (FEM); micro-scratch test; 

tensile test. 

 

XRD Analysis and Thermal Properties of Nanocrystalline Fe50Co40Ni10 Alloys 
 

M. Beldjehem1, N. Bensebaa1, S. Alleg1 and J.J. Sunol2 

 
1 Laboratoire de Magnétisme et de Spectroscopie des Solides (LM2S), Département de Physique – Faculté des Sciences, 

Université de Annaba, B. P. 12 (23000)-Algérie. 
2Departamento de Fisica, Universitat de Girona, Campus Montilivi, Girona 17071, Spain. 

 

Abstract. Nanocrystalline alloy Fe50Co40Ni10 was synthesized from elemental Fe, Co and Ni powders in a high energy 

planetary ball mill Fritsch P7, under argon atmosphere, using hardened steel vials and balls. Microstructural, structural 

changes and thermal stability of the powders were followed by X-ray diffraction (XRD) and differential scanning 

calorimetry (DSC). The Rietveld refinement of the XRD patterns reveals the formation of a disordered Fe-Ni based 

solid solution with bcc lattice after 24 h of milling. The crystallite size reduction to the nanometer scale 0.28733 nm is 

accompanied by an increase in atomic level strain and dislocations density. The DSC analysis showed the presence of 

an exothermic peak related to the Co allotropic transformation from HCP to FCC at 232°C. 
Keywords :  Nanostructures; Fe-Co-Ni;  X-ray diffraction; differential scanning calorimetry.  
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Abstract. In the present paper, an experimental study is performed in order to evaluate the effect of cutting parameters 

on the performances of cutting tools in turning of 42crmo4 steel. A comparative study was carried out between uncoated 

and coated carbide tools with ticn-tin coating layer. A mathematical model was developed based on the response surface 

methodology (rsm). Anova method was used to quantify the cutting parameters effects on the machining surface quality. 

The results analysis shows that the feed rate has the most effect on the surface quality. However,   linear regression 

models were developed and good accuracy was found. 
Keywords :  cutting tools, mathematical model, RSM, machining surface, cutting force. 
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Abstract. In general, the heat treatment histories and microalloying elements strongly affect the age-hardening behavior 

in Al–Mg–Si alloys. The aim of the present work is a quantitative study of effects of 0.13% Ag addition on the age-

hardening behavior of 6063 aluminum alloy. The artificial aging of our alloy was studied by Vickers microhardness 

measurements and Differential Scanning Calorimeter (DSC). By means of a Johnson–Mehl–Avrami type equation, the 

activation energy obtained is in good agreement with that measured during continues heating in DSC apparatus, and it 

was found that Ag additions significantly reduce the activation energy associated with the β’’ phase compared to the 

6063 aluminum alloy. 
Keywords :  6063 alloys, Ag addition, β’’ precipitation, Vickers microhardness, Johnson–Mehl–Avrami model 
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Abstract. The uninterrupted transportation of gas to the customer throughout the pipeline’s working life, which is the 

main goal of pipeline designers and operators, largely depends on the correct implementation of the designs during 

construction. Efforts to ensure reliable pipeline operation will only be successful if the requirements imposed on the 

pipe are observed during manufacture and installation. Mechanical tests are carried out on base metal and weld metal 

in order to verify the performance of pipeline under service conditions imposed by standards and codes such as API 5L. 

The possibility to predict yield strength, strength limit as well as other mechanical properties depending on values of 

materials hardness is commonly known and it is often used in practice. To this end, the aim of this work is to establish 

and analyze the correlational relationships between the strength indices and Vickers hardness of high strength low alloy 

steels (HSLA) used in the field of long distance transportation pipeline. In this study, models describing the variation 

of tensile characteristics versus measured hardness data were calculated using the multiple linear regression analysis 

and the stepwise method was adopted for the selection of the best models that could lead to the smallest errors in the 

prediction of new measures of tensile properties.   
Keywords :  Pipeline, HSLA steels, mechanical properties, stepwise regression.  

 

 

Effect of Divisibility of the Probability of Failure of The Model of Weibull Parameters 

During the Simulation of Pulling a Cast Iron 
 

S. Achouri1.2, D. Berdjane1, B. Redjel2, O.Ghelloudj1 

 

                1 Research Center in Industrial Technologies CRTI, P.O.Box 64, Cheraga 16014 Algiers, Algeria 

2 Civil Engineering Laboratory, Badji Mokhtar University, 23000, Annaba, Algeria 

souma_sihem@yahoo.fr,  bredjel@yahoo.fr 

 

Abstract. The cast is a material appreciated foundry but also in steel, as an intermediate stage in the manufacture of 

steel. It is used for all types of mechanical part. The various applications of gray iron are essentially due to the many 
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technical and economic advantages when implementing development. And are employed mainly for castings. The study 

deals behaviors traction samples Cast iron with high carbon content spheroidal graphite designed to shade key loop EN-

GJS-500-7. The measure of fragility, characterizing the fracture behavior and probabilistic aspects are quantitatively 

described from the application of probabilistic Weibull model with two parameters. The specimens were broken, the 

various constraints of σ1 break σ4 are assigned a probability level Prof. based on their rank i. Three analytical 

expressions allow the calculation of Pr (Pr = i / (N + 1) Pr = (i-0.3) / (i + 0.4), Pr = (i-0.5) / N). The fragile nature of the 

break is well reflected by the low measured values of Weibull modules. The size of tensile test pieces differ depending 

on the thickness of the product tested (in our case thickness <3 mm: width 20 mm and length 80 mm). An analysis of 

load-displacement curves quantify the resistance to crack propagation in the material and a preliminary review of the 

main mechanisms governing their ruin. 
Keywords :   cast iron, ruin, propagation, Weibull. 

 

Amélioration Des Caractéristiques Mécaniques Des Surfaces Par Nitruration-  

Procédé Technologique Du Plasma À Froid 

 
R. Harhout  

 

Université M'Hamed Bougara.  Faculté des Hydrocarbures et de la Chimie. Boumerdes, Algérie 

riad_hr@yahoo.fr 

 

Abstract. Les propriétés mécaniques de surface jouent un rôle essentiel dans tout système mécanique ainsi que dans 

tout processus ou la surface d’un composant est impliquée en tant qu’interface. Dans le but d’améliorer certain nombre 

de ces propriétés mécanique  il est possible de modifier la composition chimique superficielle d’un matériau métallique 

par diffusion d’un ou plusieurs éléments, Il s’agit donc de la filière de traitement thermochimique par diffusion 

métalloïdes et de métaux tels que (la cémentation, la nitruration, la nitrocarburation, la boruration, l’aluminisation et 

chromisation...) 

La réalisation d’un traitement de durcissement superficiel par nitruration assisté par plasma de  quatre nuances 

différentes d’acier, [A33, A60, XC48 et l’inoxydable], est présentée dans  cette étude. Ainsi l’analyse  des  propriétés 

mécaniques de surface telles que la micro-dureté et la microstructure ont été examinées, 
Keywords :   traitement de surfaces, nitruration, plasma, micro-dureté. 
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Résumé. L’industrie textile utilise divers produits chimique ; dont les colorants ; et une grande quantité d’eau au cours 

du processus de production. Environ 200 litres d’eau sont utilisés pour produire 1 kg de textile. 

L’objet de notre travail consiste au traitement des effluents textiles et à l’élimination des colorants par adsorption et leur 

réutilisation dans l’irrigation en utilisant des matériaux nanostructurés synthétisés à partir d’une argile brute locale 

extraite directement du gisement. 

Plusieurs méthodes de caractérisation on était utilisées pour évaluer les propriétés texturales et structurales du matériau 

synthétisé : la diffraction à rayon X (DRX) et la microscopie électronique à balayage (MEB). 

La cinétique d’adsorption a été étudiée en optimisant les paramètres qui influencent la quantité d’adsorption tels que la 

concentration initiale de l’adsorbat, la température et le pH de la solution ainsi que la vitesse d’agitation. La 

concentration des colorants en solution est déterminée par spectrophotomètre UV-Vis pour déduire la quantité 

d’adsorption Qt et le pourcentage d’adsorption. 
Mots clés : Effluent textile, Matériaux Nanostructurés, Cinétique d’adsorption, Etude thermodynamiqu 
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Abstract. Different special grades of high quality aluminium alloys are widely used in the optical industry to fabricate 

various optical surfaces such as mirrors and mould inserts and cavities for plastic optical components injection. Classic 

optical aluminium grades, such as 6061 aluminium is characterised by their relatively coarse microstructures. Therefore, 

in diamond turning with single-crystalline diamond tool this kind of microstructure will result in inconsistent 

performance of the cutting diamond tool in terms of tool wear and optical surface finish. However, to overcome this 

problem a newly developed optical aluminium which possesses ultrafine microstructure that will have minimum impact 

on the diamond tool edge. This new generation of optical aluminium, which are produced by instant cooling during 

spinning melting process, are called rapidly solidified aluminium. In this study, diamond turning using mono-crystalline 

diamond inserts is experimented on an ultra-high precision machine tool with different feed rates, cutting speeds and 

depths of cut. Tool wear modes encountered in this study are reported herewith. The tool wear on the flank and crater 

surfaces was observed using scanning electron microscopy.  The results show that the amount of tool wear on the flank 

surface of the tool is more sensitive to high feed and depth of cut value swhile the effect of cutting speed variation is 

less harmful compared to that of the feed rates and depths of cut.  
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Abstract. Modified asphalt binders were prepared by melt blending with diffrent contents of diatomite .Fourier 

Transform Infrared ( FTIR  Spectroscopy was to test the effects of diatomite on chemical properties of asphalt 

binder.The effects of diatomite on the physical properties and dynamic rheological behaviors of the modified 

asphalt were investigated as shown in Figure 1.The high temperature storage stability and aging properties of the 

modified asphalt binders were  also studied.Experimental  results indicated that there is no chemical reaction 

occurred between asphalt binder and diatomite.The storage stability tests indicated that the asphalt modified  with 

diatomite  is very  stable stable when diatomite content is less than 20 % . With the enhancement asphalt binders 

increased with the enhancement of the content of diatomite to asphalt,both viscosity and complex modulus of 

modified asphalt binders increased rapidly at high temperatures.Furthermore, the diatomite modified asphalt 

binders exhibited lower phase angle when temperature below to 5 °C. As a consequence , the viscoelastic properties 

of the diatomite modified asphalt binders was modified, which improve its resistance to deformation at high 

temperatures and the resistance to thermal cracking at low temperature.A new iron-oxide diatomite system was 

synthetized in one pot by mixing natural diatomite with a ferrous chloride at room temperature, the characterization 

of the materials ( Diatomite-Fe ) by XRD and chemical analysis reveated that iron ( 29  %  w/w ) was crystallised 

under goethite phase ( -FeOOH ).Analysis conducted by SEM further highlighted the preferential presence 

goethite on the surface of diatomite, which involves hydrogen bonding between diatomite surface silanol groups 

and ions species.The mechanism of goethite formed  is suggested to occur through the precipitation of ferrous ions 

followed by iron oxidation species to yield first to lepidocrocite ( -FeOOH ) the goethite that is thermodically 

more stable.Whithin this mechanism, the contribution of calcium carbonate through its dissolution intohydroxyls 

pecies is evidenced by XRD and FTIR analysis [1,2].Analysis  conducted  by SEM  further  highlighted  the  

preferential  presence   goethite on  the  surface  of  diatomite ,  which  involves  hydrogen  bonding between  

diatomite surface  silanol  groups  and  ion  species. The  mechanism of  formation   goethite is suggested   to  occur   

through   the   precipitation   of  ferrous    ions   followed   by oxidation   of    iron   species   to   yield   first  to   

lepidocrocite                       ( ε-FeOOH )  the goethite  that  is   thermodically    more    stable  .Whithin    this   

mechanism,   the contribution  of   calcium   carbonate   through    its    dissolution    intohydroxyls     species   is     

evidenced    by    XRD     and    FTIR    analysis [1,2]. 
Keywords :   Asphalt , Diatomite – Fe , XRD , FTIR. 
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Abstract. TiO2 – doped Ferric Oxide / Diatomite composite photocatalysts with different titanium dioxide 

concentrations were synthesized by a modified sol-gel method.The diatomite was responsible for the well 

dispersion of TiO2 nanoparticles on the matrix and consequently inhibited the agglomeration.TiO2 –Ferric Oxide / 

Diatomite hybrids showed red shift in ferric oxide absorption with enhanced absorption intensity. Most importantly, 

dopant energy levels were formed in the ferric oxide bandgap due to Ti4+ substituted to Fe4+  sites. The 0,5 %  TiO2 

–Ferric Oxide/ Diatomite photocatalyst displayed narrow bandgap ( 2,98 eV ) and other doped samples ( 3,05 eV) 

with ligher doping concentration. The photocatalystic activities of TiO2  doped Ferric Oxide/ Diatomite samples for 

the degradation of Olive Green B under stimulated solar light illumination were significantly improved compared 

with the undoped sample.In our case, Ti4+  ions incorporated in Ferric Oxide lattice  were responsible for increased 

Visible-light absorption and electron transfer to oxygen molecules adsorbed on the surface of ferric oxide to 
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produce radicals .O2
- , while Ti4+  species presented on the surface of ferric oxide  particles in the form of TiO2 

contributed to e- - h+  separation. In addition, due to the combination of diatomite as support, this hybrid 

photocatalyst could be separated from solution quickly by natural settlement and exhibited good reusability. 
Keywords :  Photocatalytic degradation, Doping Ferric Oxide with TiO2, Diatomite, Sol-gel method. 
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Abstract. The tribological and thermal behavior of dry sliding contact steel composite carbone/carbone and steel-

organic matrix composites are studied according to the parameters normal load, sliding speed, friction coefficient 

and test time. In the case of automotive braking, using a mathematical model, the surface temperature of contact 

was determined. Four normal forces, four sliding speeds and four friction coefficients were applied in this study. 

These parameters have a significant influence on the variation of average contact temperature. The results illustrate 

the evolution of the contact temperature according to the braking time. 
Keywords :  Temperature, Friction, Steel, Composite, Disc, Trim. 
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Abstract. In recent years, there has been a lot of interest in manganite perovskite ceramics Re1-xAxMnO3 (where R 

is rare earth element, A divalent alkaline earth element). This kind of ceramic material has a wide  variety of 

applications due to its ionic conduction, magnetic, Electric , thermal and mechanical properties. The ceramics that 

are the focus of this paper ,  have a Perovskite structure (ABO3),with the general chemical formula Pr0.6Sr0.4Mn1-

xCuxO3 (x=0.05) .The compounds are prepared by solid state reaction. The X-ray diffraction data are analyzed and 

it has been found that all the compounds crystallize in the orthorhombic structure. The observations by SEM show 

that the grain size decreases by copper doping. The temperature of magneto-resistivity curves are registered from 

room temperature down to 50K under a magnetic field up to 5 Tesla. Some physical parameters are extracted and 

their evolution with magnetic field are presented and discussed.  The electrical resistivity data were analyzed using 

various theoretical models and it has been concluded that the electrical resistivity data in the low temperature regime 

(T≤TP) can be explained using the simple model of small jump of spin-polaron. The minimum resistivity observed 

in the compound Pr0.6Sr0.4MnO3 can be explained by kondo effect . On the other hand, the high-temperature 

resistivity data (T≥TP) were explained using small polaron hopping mechanism. 
Keywords :  Manganite Ceramic, Doping, Resistivity.   
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Abstract. Transitional aluminas are typically used in the industry as absorbents, catalysts or catalyst supports, 

coatings and soft abrasives because of their size fine particles, large surface area and catalytic activity of their 

surfaces. 

Changes caused by heat treatments of the gibbsite powder were studied between 300 and 1473 K using the X-ray 

diffraction (XRD)  

XRD analysis shows that the transformation sequence involves the formation of κ–Al2O3 as an intermediate phase 

between χ– and α–Al2O3, although the crystallite size of χ–Al2O3 is as small as 10 nm. 
Keywords : Gibbsite, transition alumina, alpha alumina, XRD. 
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Abstract. In This work, we study silver nanoparticles  supported on titanium oxide, prepared by impregnation with 

ionic exchange. In a first stage, the fixing conditions of the metal precursor on titanium oxide are optimized. 

Secondly, the samples are calcined at various temperatures (T=250, 350, 500°C). Several experimental techniques 

are used for the characterization of the samples at the various stages of their elaboration (MEB, DRX, FTIR). A 

change of morphology of the oxide titanium grains was observed by Scanning Electron Microscope. The X-rays 

diffraction made it possible to evidence the formations of nanoparticles AgTi of near size 2.5nm in the case of 

Ag/TiO2 calcined at 250°C. At superior temperature, its size increases following the phenomenon of coalescence. 

The spectrometry FTIR allowed to observe peaks of vibration of links Ti-O, Ti-OH, and Ti-O-Ti. 
Keywords :  Nanoparticules, Ag, TiO2, AgTi, catalysts. 
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Abstract. The thermal stability of an iron phosphate glass dedicated to radioactive waste confinement is a crucial 

characteristic for the integrity of the waste package. In this study, we investigate the thermal stability criteria defined 

by Hruby, Weinberg and Lu / Liu by measuring the glass transitions temperature (Tg), the crystallization 

temperature (Tc),  and the melting temperature (Tm) of an iron phosphate glass loaded with radioactive waste. These 

allotropes temperature decreases when loading the glass with the waste: Tg decreases from 623.48 °C to 580.04 °C, 

Tc from 766.34 to 679.26 °C and Tm from 932.76 °C to 919.75 °C. Thermal stability criteria show satisfactory 

values in the interval 0.14 – 0.69.  
Keywords :  Iron phosphate glass, Thermal stability, Radioactive waste, FTIR; ATD 
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Abstract. Among the methods of elaboration the metallic oxide nanopowders based on green chemistry,co-

precipitation is a simple process used for industrial production in different sectors .It is the preparation of an aqueous 
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solution containing the desired cation then mixing with a solution containing the precipitating agent. The precipitate 

is then separated from the liquid by filtration, washing, drying and then thermally decomposing to yield the desired 

product. 

Our study focused on pure and Fe doped ZnO nanopowders (Zn1-xFexO , x=0.0,0.005,0.02,0.05 and 0.15) prepared 

by co-precipitation methode at room temperature with zinc acetate as a zinc source. Samples were analyzed by X-

ray diffraction (XRD), scanning electron microscope (SEM) and infrared spectroscopy IR. 

All powders are polycrystalline with a hexagonal (wurtzite), grain powders were nanometric sizes. From a doping 

level the secondary phase ZnFe2O4 appear and found a decrease in grain size and increase internal stresses with 

increasing the concentration of Fe dopant. SEM images show the existence of settlements powder particles in 

spherical form. IR infrared spectroscopy we identified in the specific vibration and the peak characteristic of the 

ZnO matrix, Zn-O binding was clearly observed at around 470 cm-1. 
Keywords :  ZnO, ZnFe2O4, co-précipitation, the structural properties, nanopowder. 

 

Effect of catalyst on Thermal Properties of PC/PET Blends 
 

Ouahiba Meziane, Abderrahim Bensedira, Melia Guessoum 

 
Laboratory: Physical Chemistry of High Polymers (LPCHP);  

Department of Process Engineering, Faculty of Engineering Sciences; Ferhat ABBAS University – SETIF 19000, ALGERIA. 

meziane.ouahiba@yahoo.com 

 
Abstract. A polymer blend is a mixture of two or more polymers that have been blended together to create a new 

material with different physical properties. 

The poly(ethyleneterephthalate) and bisphenol-A polycarbonate  (PET/PC) blends have been extensively studied 

over the past two decade. Both PET and PC are important engineering plastics, Particularly, PC has exceptional 

impact, thermal, and mechanical properties but poor resistance to the attack of solvents and chemicals. Their blends 

intend to obtain the chemical resistance of PET without losing the good impact strength of PC.In the earliest studies, 

controversial results on the miscibility in blends were reported in the literature. Especially, the miscibility of the 

PC /PET blends has been discussed, from completely miscible, partially miscible to completely immiscible for all 

compositions. 

The main purpose of the present work was to investigate  effects induced on the  thermal properties by the 

incorporation of a transesterification catalystto the PC/PET system.The results showedtwo distinct temperature 

transition (Tg) for two kinds of blends (catalyzed and uncatalysed blends), also, Tg’s of all blends were shifted 

compared to the parents hompolymers . The Tg of PET-rich phase displaced to higher temperatures and the Tg of 

PC-rich phase decreased with the increase of the catalyst’s concentration. As well, the melting temperature (Tm) of 

all kinds of blends were shifted to lower temperature.those variations detected on the glass transition behaviors of 

(PC and PET)-rich phases,and melting temperatureof PET into PC/PET blends,were the consequence of an induced 

compatibilization, promoted by the occurrence of transesterification reactions between PC and PET. 
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Abstract. The present work focuses on the preparation and characterization of a conducting polymer. From a 

preliminary work and to find the optimum conditions for obtaining polyaniline (PANI) nanoparticles with the best 

conductivity, we selected the chemical synthesis in diluted phase, oxidized by (NH4)2S2O8 and doped with HCl and 

H2SO4. The properties of the synthesized polyanilines were investigated by FTIR analysis, X-ray diffraction and 

characterized by electrical conductivity. It was observed that the electrical conductivity of polyaniline increases 

with the increase of doping agent concentration from 0.2 M to 1 M. The grains size of PANI was approximately 

deducted by XRD. It was observed that the smallest grains sizes were obtained with the HCl and H2SO4 doping 

agents. Also, the most conductive PANI which is obtained with HCl provided intermediate grains size. 
Keywords :  polyaniline, conducting polymers, chemical synthesis, doping. 
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Abstract. Although the term porcelain is sometimes applied to a variety of vitreous and near vitreous ware, it is 

more properly restricted to translucent vitreous ware. A wide range of triaxial ceramic compositions that are used 

in white ware industries basically contain clay, quartz and feldspar. The primary role of each of these raw materials 

in triaxial bodies was discussed earlier. The main differences between the compositions are in relative amounts and 

kinds of feldspar and used clays. 

Porcelain is a type of ceramics highly valued for its beauty and strength. In this way, the main objective of this 

work is to utilize local raw materials within the following fractions: 30 wt% kaolins, 45 wt% feldspar and 25 wt% 

quartz. This composition has been selected on the basis of the ternary phase diagrams (kaolin-feldspar-quartz). 

The densification behavior indicated that the samples sintered at 1160 °C, have a bulk density of about 2.41 g/cm3. 

This value is in good agreement with that of conventional porcelains (2.45 g/cm3). The X-ray spectra show that the 

main phases are: quartz, mullite, cristobalite and amorphous phase. Another interesting porcelain characteristic is 

its mechanical strength such as 3 point flexural strength. The best strength value (205 MPa) was obtained when 

samples were sintered at 1160 °C for 2 h. This measured flexural strength value was considerably higher than that 

of the conventional porcelain (about 60 MPa). 

Different TiO2 concentrations have been added in order to improve mechanical properties. Even though, the 2 

characteristics mentioned above (bulk density, flexural strength )  were remained at the same values, the flexural 

strength was significantly improved (about 238 MPa) for samples containing 5 wt% TiO2 sintered at 1160 °C. This 

strength value is also much higher than that obtained by other workers (about 125 MPa) for porcelain samples 

containing 6 wt % TiO2.This increase in flexural strength improvement seems to be related to mullite phase.  

Finally, these exiting mechanical properties may furthermore candidate this porcelain as an abrasive material. 
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Abstract. Biopolymers are expected to be an alternative for conventional plastics due to the limited resources and 

soaring petroleum price which will restrict the use of petroleum based plastics in the near future. In this context, 

poly(lactic acid) (PLA) has attracted the attention of polymer scientists as a potential biopolymer to substitute the 

fossil fuel based polymers. 

Even the huge advancements in PLA research, there is still many drawbacks that continue to limit its employment 

in some sectors which require particular mechanical and thermal properties. For this reason, blending with other 

polymers appears as an attractive strategy to overcome the PLA’s shortcomings and enlarge its application domains. 

Among possible PLAblends, its combination with polycarbonate (PC) presenting a high inherent thermal stability 

and an important tensile strength appears the more suitablepath to overcome PLA brittleness and poor thermal 

resistance. Consequently, PLA/PC blends have received considerable attention in research because of their potential 

applications as friendly to the environment advanced packaging materials and for industrial applications. 

The objective of this study was to prepare biodegradable materials based on a bio-based polymer, which is the PLA 

and an engineering thermoplastic, PC. The properties of the blendswere characterized by differential scanning 

calorimetry (DSC), thermogravimetric analysis (TGA)and scanning electron microscopy (SEM).The study showed 

that the blendskneading torque are between those of the homopolymers and are proportional to the rate of PLA. 

Thermogravimetric analysis showed that PC improved notably the thermal stability of the blends. DSC results 

pointed out significant changes on the thermal behavior of the PLA phase into the blends. 
Keywords :  Blends, Biopolymer, Poly(lactic acid), Polycarbonate, Thermal stability. 
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Abstract. In this research, a simple but accurate sinusoidal plate theory for the thermomechanical bending analysis 

of functionally graded sandwich plates is presented. The main advantage of this approach is that, in addition to 

incorporating the thickness stretching effect, it deals with only 5 unknowns as the first order shear deformation 

theory (FSDT), instead of 6 as in the well-known conventional sinusoidal plate theory (SPT). The material 

properties of the sandwich plate faces are assumed to vary according to a power law distribution in terms of the 

volume fractions of the constituents. The core layer is made of an isotropic ceramic material. Comparison studies 

are performed to check the validity of the present results from which it can be concluded that the proposed theory 

is accurate and efficient in predicting the thermomechanical behavior of functionally graded sandwich plates. The 

effect of side-to-thickness ratio, aspect ratio, the volume fraction exponent, and the loading conditions on the 

thermomechanical response of functionally graded sandwich plates is also investigated and discussed. 
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Abstract. Nanoscale materials take attention of many scientists because of their special properties [1], different 

from that of the bulk state. Particularly, semi-conductor quantum dots present size dependant optical properties [2-

3-4], which give them a choice place in several applications such as photonics and medical imaging. 

Our work is to study the structural properties of PbS semiconductor nanoparticles trapped in Y zeolite. In a first 

step, we synthesized NaY faujasite by the sol-gel route. In a second step, the lead ions were fixed on the zeolite by 

ionc exchange. Finally, the obtained samples, named PbY were added to thiol and calcined at various temperatures 

(T = 100 - 550°C). X ray diffraction (XRD) and scanning electron microscopy (MEB) were used to characterize 

the samples. 

The XRD study reveals a better cristallinity of PbY than NaY. After the thiol addition, galena lead sulfide phase 

was detected. The PbS crystallite size, estimated from Scherrer equation, is about 20 nm. At this stage, the 

nanoparticles couldn’t be observed by SEM. After calcinations XRD patterns present the features of PbS. These 

results are in good agreement with SEM observations which show rod-shapped crystallites (ɸ = 20-50 nm, l = 5-10 

µm).   

 

Thermal and mechanical properties of bio-composites unsaturated polyester 

reinforced by Luffa cylindrical 

 
L.Faghi, F.Siahmed*  

 
*Laboratoire des Sciences et Génie des matériaux (LSGM). 

Faculté de Génie Mécanique. Université des Sciences et de la Technologie HB. BP 32 Elalia Babezzouar ALGERIE. 

 fasiahmed@usthb.dz 

 

Abstract. Unsaturated polyester (UP) /luffa fiber composites were prepared using molding. The luffa fiber contents 

ranged from 0 wt.% to 40 wt.%. The tensile properties of the untreated and treated composites UP/luffa fiber were 

determined as a function of filler loading. The tensile strength of the UP/luffa fiber composite with 25 wt.% of luffa 

fiber had a twofold increase compared to UP. The temperature values of maximum weight loss of the UP/luffa fiber 
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composites were higher than for UP. The water absorption of the UP/luffa fiber composites decreased significantly 

when the luffa fiber contents increased. The strength of adhesion between the luffa fiber and the TPS matrix was 

clearly demonstrated by their compatibility presumably due to their similar chemical structures as shown by 

scanning electron microscope (SEM) micrographs and Fourier transform infrared (FTIR) spectra. 
Keywords :  Cellulose, Luffa cylindrical, composites, Surface chemical, Mechanical properties   
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Abstract. The Uranium Dioxide (UO2) is the reference for the nuclear fuel industry of pressurized water reactors. 

During manufacture of UO2 pellets, a significant number of these pellets is rejected. U3O8 powders can thus be 

produced by recycling of these UO2 pellets rejected.  

The aim of this work is the development of U3O8 powder by oxidation in air of UO2 pellets in a temperature range 

of 350 to 900 °C. In this study, we determined the kinetics of UO2 pellets oxidation in the temperature range from 

400 to 600 °C and from 700 to 900 °C. The uranium oxides powders (U3O8 mainly) elaborated were characterized 

by spectrophotometry, thermogravimetry, laser particle size and nitrogen adsorption (BET).  

Monitoring the UO2 pellets oxidation kinetics from 400 to 900 ° C showed that the rate of the oxidation reactions 

occur quickly in the temperature range from 400 to 600 °C. 120 minutes are sufficient for the development of the 

stoichiometric U3O8 powder. Beyond 600 ° C, these kinetics becoming slower and the formation of the final phase 

U3O8 requires long times at the treatment temperature. At 900 °C, 720 minutes (12h) is not enough for the complete 

conversion of UO2 pellet to U3O8 powder.  

The characterizations carried out on the products prepared have shown that treatments performed at 400, 500 and 

600 ° C produce U3O8 fine powders. They are in the form of fragments or coarse powders for the high temperatures. 

Unlike the particle size, the specific surface area of the elaborated powders decreases with increasing temperature.  
Keywords :  UO2 Pellets, Oxidation, Kinetics, Uranium Oxides, Powder, Characterizations 
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Abstract.  A new refined hyperbolic shear and normal deformation beam theory is developed to study the free 

vibration of functionally graded (FG) sandwich beams under various boundary conditions.  

The effects of transverse shear strains as well as the transverse normal strain are taken into account. Material 

properties of the sandwich beam faces are assumed to be graded in the thickness direction according to a simple 

power-law distribution in terms of the volume fractions of the constituents. The core layer is still homogeneous and 

made of an isotropic material. Equations of motion are derived from Hamilton’s principle.  

Analytical solutions for the bending, free vibration and buckling analyses are obtained for simply supported 

sandwich beams. Illustrative examples are given to show the effects of varying gradients, thickness stretching, 

boundary conditions, and thickness to length ratios on the bending, free vibration of functionally graded sandwich 

beams.  
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Abstract. This work deals on the study of the thermal properties of polypropylene (PP) in the presence of residual 

stress (CR). A laboratory scale, two valid methods for introducing residual stresses in the polymer, which are non-

uniform cooling (thermal quenching), and the non-uniform plastic deformation (cold rolling) is known. The results 

obtained by the DMA analysis result presentation of two relaxations α, α ' for all the samples studied. The degree 

of crystallinity remained  constant for all the quenching temperature studied according to the DSC analysis. 
Keywords :  Polypropylene; Quenching; Thermal history 

 

Elastic Interaction Between Dislocation And Interface In Elastically Anisotropic 

Bimaterials: Al2O3-X 
 

Ayadi Aicha, Khalafallah Omar 

 
University Mentouri Constantine- Algeria. aicha_ayadi@live.fr, Khalfom@yahoo.fr 

 

Abstract. The Al2O3 and AlN materials are often used as electrical insulators (electronic substrates) also the case 

of pressure sensors where the aluminum nitride (AlN) is selected as the piezoelectric layer and the alumina (Al2O3) 

as a solid substrate insulating. 

In the absence of the effects of temperature, deformation and external stress, we are interested in this work to 

study the mobility of dislocations near the heterophase interface of bimaterials based alumina (Al2O3) under the 

effect of the image Force. These dislocations having a Burgers vector b = 1/3 [11-20], they are located in Al2O3. 

The interface is defined by its plane parallel to the dislocation line and disorientation varies between 0 and 180 ° 

around the axis [10-10]. The image force must be calculated in the context of the anisotropic linear elasticity using 

the theorem of Barnett and Lothe and the Stroh formalism. (Fi = -  E / d, E is the elastic interaction energy). 

The results show that dislocation motion under the image force effect depends on the elastic and crystallographic 

properties of the materials constituting the bicrystals and even disorientation of the interface which has an effect on 

the intensity of the elastic interaction energy. The dislocations are repelled to the interface if the difference in 

-

 

Keywords :  Dislocations, Image Force, Peierls stress, elastic anisotropy 
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Abstract. Concrete filled steel tubular columns (CFST), due to their improved ductility and their dissipative nature; 

present an optimal solution in structures calculation. A test series on ten hollow tubes of a rectangular section (RHS) 

under uniaxial compression loading was carried out to study the behavior of empty and composite tubes reinforced 

with shear connectors’ type angle. The parameters studied were the in-fill concrete type and the effect of shear 

connectors .the use of sand concrete with the addition of vitrified fillers as in-fill materials, has confirmed its 

positive contribution in opposing to the local buckling .the results obtained showed that the empty hollow tubes 

undergone a premature local buckling, the walls of the tube section has developed outward and inward 

deformations. Filling test tubes with the two types of concrete has significantly improved the performance of hollow 

tubes. The use of shear connectors has been the cause of the decrease in the walls buckling as well as the increase 
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in the load bearing capacity of 3% to 7% compared to composite tubes without connectors. Registered experimental 

results were compared with those given by Eurocode 3 rules for empty tubes and Eurocode 4 for full tubes.it has 

been shown that the EC3 overestimates the bearing capacity of empty tubes of 65% and EC4 of 13% for composite 

tubes.  
Keywords :  Steel tube, concrete, local buckling, shear connectors; sand concrete, load bearing capacity. 
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Abstract. Crystals of the perovskite family, such as PbTiO3,BaTiO3, SrTiO3 and, have been of constant interest 

because some oſ these materials show ferroelectric behavior and undergo structural phase transitions . PbTiO3 has 

been considered to be one of the most important members of this family. It has a high Curie temperature, high 

pyroelectric coefficient, low dielectric constant, and high spontaneous polarization. Lead titanate (PbTiO3, PT) is a 

ferroelectric ceramic that has not been proved to be a technologically important material by itself but is a significant 

component material in electronics such as capacitors, ultrasonic transducers, thermistors, and optoelectronics. It is 

also a promising material for pyroelectric infrared detector applications because of its large pyroelectric coefficient 

and relatively low permittivity. PbTiO3 (PT) has also been extensively used in a range of piezoelectric applications. 

The material has a strong anisotropy which develops during cooling through the cubic-tetragonal phase transition 

of approximately 4900 C. The anisotropy as measured by the tetragonality of the unit cell, c/a, may be as high as 

∼1.06.A large c/a ratio is considered favorable for enhanced electrical properties. 

In our work. We studied the development and manufacture of solid piezoelctrique resonator of PbTiO3 from PbO 

and TiO2 oxides. We played on Several parameter such as (tableting pressure, temperature and time of sintering). 

We used XRD and SEM for morphological characterization. and Analyzer for impedance piezoelectric 

characterization. 
Keywords :  PbTiO3, ferroelectric, resonator, impedance, XRD, SEM. 
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Abstract. The diversified use of filamentary composites in harsh marine environments, recorded in recent years 

has prompted researchers to focus their work on the reliability prediction. Owing to differences between the 

properties of the materials used for the composite, the manufacturing processes, the load combinations and types 

of marine environment, the prediction of the reliability of composite materials has become a primary task. Through 

failure criteria, TSAI-WU and the maximum stress, the reliability of multilayer tubular structures under mechanical 

loading is the subject of this first part of our research project, where Monte Carlo method estimated the failure 

probability. A sensitivity analysis was performed in order to identify the influence of the deferent parameters as : 

materials properties, geometry, manufacturing and loading, on the reliability of the composite cylindrical structure 

studied. To achieve a high accuracy of the results, we have carried out 104simulations. The results showed great 

influence of Rap radius ratio (ply thickness); than internal pressure loading and finally winding angle.  
Keywords :  Composite; Marine structure; Design; Reliability; Monte Carlo. 
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Abstract. Nanoscaled nickel and cobalt its alloys take attention of many researchers because of their several 

applications in magnetism and catalysis. Particularly Ni-Co nanoalloys display interesting proprieties, due to the 

synergy between that of Ni and Co which led to improvement of dispersion and reactivity of nickel in the presence 

cobalt. 

The present work examines nickel and cobalt nanocomposites supported on silica and prepared by impregnation 

with ionic exchange. Firstly, the conditions of fixing the metal precursor on silica are optimized. Secondly, the 

samples are calcined at various temperatures (T = 200, 350, 500 and 700 °C). Finally the samples are reduced under 

H2 flow at 350 and 500°C. Several techniques, such as SEM and XRD are used for the characterization of the 

samples at different steps of their elaboration. 

After impregnation, the X-rays diffraction reveals the formation of nickel and cobalt silicide(NiSi; Co2Si, 

Ni0.56Co3.44Si4, CoNiSi4). After calcination, the XRD pattern present the features of nickel and cobalt oxides 

(NiO, Co3O4, NiCo2O4, NiCoO2, CoO) with an average size of 20 nm. After H2 treatment, nickel-cobalt 

nanoalloys are detected by XRD in Ni-Co composites. 
Keywords :  nanocomposites, structural properties, Ni, Co, SiO2, NiSi, Co2Si, CoNiSi4, NiO, CoO, NiCoO2, Metal/Support interaction. 
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Abstract. The interest in Infrared (IR) spectroscopy is an essential technique for the characterization of ceramic. 

Its main advantage when it comes to studying items is that it is non-destructive: the samples can be investigated 

without further preparation. IR spectroscopy probes molecular and crystal lattice vibrations and therefore is 

sensitive to the compositions, chemical environment, bonding and crystalline/amorphous structure of a sample 

material. Five Porcelain compositions were studied by non-destructive infra Raman spectroscopy: kaolin was 

derived from Debagh deposit (Guelma region), Quartz was derived from El Oued region and PF was derived from 

Ain Barbar deposit (Annaba region) and both commercial Alumina talc. Raman intensity is a very powerful tool, 

which allows investigating and characterizing the modifications of the structure in covalent bonded compounds. 

Hence the observed porcelain spectral feature at ~1050 cm-1 is due to SiO2 for the five compositions. From our 

study, as well as the literature reviewed it appears that investigators uniformly confirm the benefits of IR 

spectroscopy concerning identification of chemical functional groups of the different chemical compositions. 
Keywords :  porcelain; IR; quartz; alumina; talc 
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Abstract. Our study made it possible to develop and test a program of optimization based on a technique of 

optimization based on the use of a genetic algorithm. This program moreover was applied to the resolution of 
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several types of problems connected to the optimal design of laminated structures. Among these problems, 

orientations of the folds, the material and the number of folds as variable which were already solved . In this work, 

we have presented the principles of the genetic algorithm functioning , its application to the laminated composites 

and to the original technique of coding which allows giving an account of the industrial constraints of composites’ 

development.  

The flexibility of the general structure of our software allows treatening the various types of problems like: 

calculation of the module of rigidity as well as the factors of buckling and rupture. We develop the OpStrAG 

software to optimize the characteristics of rigidity of the laminates and also their constraints towards rupture and 

their deformations under a given loading.  
Keywords :  Composite materials ; laminated Plates; Modeling and optimizatio; genetic Algorithm. 
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Abstract. This new and economic approach to fabricate resistant anorthite based ceramics consists of Algerian 

kaolin and calcite (CaCO3). The anorthite (CaO·Al2O3·2SiO2) based ceramics were obtained by solid state 

reaction. The starting powders were sintered at different temperatures (800-1100 °C) for 1 h. The optimum sintering 

conditions gave a relatively higher density (2.64 g/cm3). Different techniques were used to investigate the physical 

proprieties of the prepared anorthite such as: scanning electron microscopy, X-ray diffraction, Raman spectroscopy 

and tensile strength. The best obtained 3 points flexural strength value was about 202 MPa for the samples sintered 

at 1000 °C for 1 h. Furthermore, the best value of Vickers micro-hardness of the samples sintered at 1000 °C was 

7.1 GPa. Finally, a correlation between microstructure and mechanical properties of elaborated supports has been 

discussed. 
Keywords :  anorthite; kaolin; calcite; sintering; Vickers micro-hardness; tensile strength.  
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Abstract. In this paper the phenomenon of delamination in unidirectional carbon-epoxy composites subjected to 

fatigue under mixed mode I/II fracture stress is experimentally studied. 

The fatigue test in Mixed Mode I/II is a dynamic test which aims to study the behavior of a material under constant 

cyclic loads and thus determine the optimal point of use and durability thereof under a combined state loads. 

The test procedure consisted of subjecting different specimens to efforts of dynamic fracture, both opening and 

sliding (Mixed Mode I/II), for this a MMB device mounted on a universal machine servo-hydraulic test was used. 

All the tests were carried out under load control. Different levels have been tested in order to determine the behavior 

of the material under this mode of fracture. For the determination of each of the levels of stress defined applied, 

maximum and minimum loads as a percent of the critical load obtained from the static characterization of the 

material, using in all cases a asymmetry coefficient R = 0.1 and two degrees of asymmetry. 

During the execution of the tests have been regularly recorded the maximum and minimum loads and displacements 

applied, the number of cycles and crack length measured by a microscopio100x mounted on a mobile micrometric 

table. These data were obtained the strain energy release rate, maximum and minimum, y for any crack size and the 

number of cycles required to achieve a given crack size. 

The material used was an epoxy matrix MTM45-1 with unidirectional fiber reinforcement IM7 carbon having an 

initial crack, at the midplane, created during the manufacturing process. 

With the results were obtained various curves representing the behavior of the material in each of the stages; on 

one side corresponding to the initiation of the delamination (number of cycles required for initiation and 

interlaminar crack front Gmax) and the other which correspond to the growth of delamination (propagation velocity 

and speed of crack growth.) 
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Abstract. In this work, an experimental study on the interlaminar shear strength of interply hybrid composite 

(carbon/glass/epoxy), manufacturing by vacuum process is presented. The effect of plies number on the mechanical 

behavior of the laminates are highlighted by bending three points, following to the ASTM standard D2344. The 

results show that over the laminate is thicker, shear strength is more pronounced. Furthermore, two different 

mechanical behavior are noticed for thin and thick laminates, this is can be explained by the nature of the mode of 

damage that may occur. 
Keywords :  ILSS, Interply lamintes, hybrid composite, vacuum process. 
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Abstract. The purpose of this work is to prepare the triaxial porcelain from native raw materials such as kaolin, 

feldspar and quartz. The densification behavior indicated that the samples sintered at 1200°C for 2 h with a treating 

and cooling rates of about 5°C/min, have a bulk density of about 2.48 g/cm3. This value is in a good agreement 

with that of conventional porcelain (2.45 g/cm3).  

DRX shows that the main phases are: quartz, mullite, cristobalite and amorphous phase these results were confirmed 

by Raman spectroscopy and Scanning electron microscopy SEM. Another interesting porcelain characteristic is its 

physical properties such as density and porosity. It was observed that the materials which prepared by the analytical 

method and sintered at 1200°C during 2 h showed an increasing in their intensity which increases from 2.45 g∕cm3 

to 2.48 g∕cm3. The porosity was also estimated to about 2.8%. 
Keywords :  Porcelain; Kaolin; Feldspar; Quartz.  
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Abstract. The laminated composite structures which are largely used nowadays, become unstable when they are 

prone to loadings of mechanical or thermal nature and flame in the elastic zone. Consequently, buckling has a very 

great importance when designing this kind of structure. In this work, we studied the phenomenon of the buckling 

which was devoted under investigation of the optimization of a composite material laminated by the use of a data-

processing method based on a mathematical theory which uses the stochastic statistics it is the theory of the genetic 

algorithms (GA). The objective of this work is, the maximization of the rigidity of the plate laminated by 

maximizing the critical load of buckling according to the orientations of the folds. 
Keywords :  Composite laminated, optimization, buckling, genetic Algorithm. 
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Abstract. Spinnel copper ferrites Cu1+xMxFe2-2xO4 (M=Si) with (0  x  0.5)were synthesized by the double 

sintering ceramic technique and characterized using X-ray diffraction, vibrating sample magnetometer (VSM) and 

scanning electron microscopiy (SEM). XRD Diffraction patterns show that all samples have a single-phase. The 

magnetic properties of the nanocomposites were investigated using the VSM. Micrographs showing grain 

aggregates were obtained with a scanning electron microscope (SEM) coupled with an EDS analyzer which 

confirmed the samples stoichiometry.   
Keywords :  Cu-Si Ferrites; Spinnel; XRD; VSM; SEM, EDS. 
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Reinforced Polymer (CFRP)  
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Abstract. The experimental behavior of slabs strengthened by composite fiber reinforced polymer (CFRP) is 

presented in this paper three concrete slabs of 16 cm x 14 cm x 4 cm were made in laboratory conditions. The 

dimensions of the patches are calculated so that the ratio patch XP /YP is proportional to XD/ YD of the slab. 

Dimensions of the composite patches are: 70x90x1 mm, 100x120x1mm, 160x140x1mm, the load is flexional 

punching load. The results given in the form of curves of loads - displacements measured to the centric of the slab 

according to the force applied; show that the breaking load and ultimate correspondent displacement are influenced 

by the properties of the composite patch and the surface covered by the composite patch. It is observed that, the 

breaking load and ultimate displacement increase with the surface of the patch and properties of the composite. The 

third slab have the best behavior than the rest of slabs, the ratio of the displacement between the third and the second 

slab is 1.39 and the ratio between the third and the first slab is 1,95. 
Keywords :  Concrete slabs, Composites, reinforcement, experiments. 

 

Influence of Antisymmetric stacking on the tensile behavior of the composite Kevlar 

/ Epoxy 
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Abstract. The object of our work relates to the study of the mechanical behavior of a laminated composite which 

can be symmetrical or antisymmetric and subjected of uniaxial loading of traction. The selected composite material 

with Epoxy matrix resin and is reinforced to 60% of its volume by unidirectional fibers of Kevlar 49. The ruin of 

the various composites plates will be envisaged by the criterion of TSAI-HILL, and the various zones of their 

ruptures will be determined by the theory of the maximum stress. The results obtained show the presence of the 

angular distortion in the symmetrical case and of inflection or distortion in the antisymmetric composites indicating 

that the mechanical behavior is appreciably influenced by the orientation of fibers and the loading of the sequences 

of stacking of the laminates. 
Keywords :  Composites Kevlar49/epoxy, antisymmetric laminates, criterion of failure. 
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Abstract. The study of the behaviour of a composite glass/polypropylene at a local scale is performed using the 

technique of the instrumented nano-indentation. The nano-indentation tests which were performed on the different 

areas of the specimen at several strain rates have permitted to establish a composite behaviour law with elasto-

viscoplastic formulation. By considering to the very small size of the conical indenter, an appropriate approach of 

modelling at a local scale was applied to simulate the behaviour of each area of the composite. The numerical 

results are in good agreement with the experimental ones. 
Keywords :  composite glass/polypropylene, elasto-viscoplastic, instrumented nano-indentation.   

 

 

Analysis of Hybrid Repaire Technique (Bonded Patch And Drilling) of Metallic 

Aircraft Structures 

Abstract. An assembly is said hybrid when it combines two different assembly techniques. Here it is the 

combination between drilling and bonded patch technique. This type of assembly provides a continuous transfer 

mode (the adhesive level). the development of bonded technique is nonetheless slowed by severe restrictions and 

design rules that remain empiric, thus the drilling technique where the hole is created in the crack tip is also used 

as a repair method in the field of aerospace. The hole at the crack tip removes the singularity ahead area of the crack 

which results in the reduction of maximum stress (singularity).the objective of this work is to develop a hybrid 

repair technique (bonded patch and drilling) based on the method of three-dimensional finite elements and consider 

a support to the design of structural bonding. The effects of the adhesive properties, the patch thickness and the 

hole radius were analyzed. The obtained results show that the presence of the composite patch reduces considerably 

the J integral.  
Keywords :  composite materials, crack, SIF, bonded, J integral, hybrid. 

 

Nonlinear Behavior of Cracked Pipeline API X65 Repaired with Composite 

Materials Under Pressure Load 
 

Abstract. The objective of this study was to compare the performance of the repaired longitudinal cracks in API 

X65 pipelines under two different conditions: the material of the pipe is elastic and elastic-plastic using Romberg 

Osgood model. The three-dimensional finite element method (FEM) was used to compute the stress intensity factors 

(SIF) and the J-integral at the crack tip. Repairing cracks under internal pressure using carbon-epoxy composites 

was investigated where the influence of the depth of the crack, the length of the crack, the length of the 

overwrapping patch and its thickness, and a variation of a mechanical loading were included. The obtained results 

indicated that there is a polynomial dependence between the value of the J-integral and the other variables. In 

addition, the results showed that the suggested technique is sufficient in predicting the behavior of the repairs. 
Keywords :  API5LX65; composite; J integral; FAD; crack; SINTAP 
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Abstract. New  low cost materials consisting  of  alginate, bentonite  and  activated carbon  were  prepared 

according  to  the  ionic  gelation  method.  Physical characteristics  of composites were    characterised by X-ray 

diffraction, Fourier transform infrared spectroscopy, surface mesurment by Brunauer, Emmett and Teller method 

(BET), and morphological characterization by SEM. Alginate beads containing activated carbon and bentonite have 

been successfully applied for water treatment. 
Keywords :   encapsulation, composite beads, characterization.  
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Abstract. We have investigated the effect of addition of thallium fluoride (TlF3) on structure and physical 

properties of Bi1.6Pb0.4Sr2Ca2Cu3Oy ((Bi,Pb)-2223) superconductors. The samples are prepared by a solid state 

reaction with addition of x = 0, 1, 2, 3 and 4 wt.% of TlF3. They are characterized by XRD, SEM, EDAX and 

magneto-resistivity measurements. The analysis of the X-ray diffraction results reveals that all the samples are 

composed of only (Bi,Pb)-2212 (low-Tc phase) and (Bi,Pb)-2223 phases. The highest proportion of the low-Tc 

phase is also observed for x = 1 wt.% and is about 81.50 %. The addition of TlF3 decreased the volume fraction of 

(Bi,Pb)-2223, however the (Bi,Pb)-2212 phase is increased. The refinement of cell parameters is done 

simultaneously for both phases in the orthorhombic system with the A2aa and Bbmb space groups for (Bi,Pb)-2223 

and (Bi,Pb)-2212 phases, respectively. It is clearly shown from the SEM images that all the samples have a good 

homogeneity and similarity of size and shape of grains. The resistivity curves versus temperature show a metallic 

behaviour for all the samples and the appearance of a double resistive transition is a confirmation of the existence 

of a secondary phase which plays the role of the weak links at the grain boundaries. The enhancement of the residual 

and normal state resistivity (ρ0) and (ρn) with the addition of TlF3 content is due to the introduced disorder and 

defects into the samples. Also, we have found that the undoped sample proves a better transition width, residual 

resistivity and a higher onset critical transition temperature of about 116 K. The magneto-resistivity measurements 

exhibit a large broadening of the superconducting transition width (ΔTc). Then the effect of magnetic field on the 

transition width is more importante than the addition of TlF3. The activation energy U0, calculated by the Arrhenius 

formula ρ = ρ0 exp (-U0/kBT), was decreased with applied magnetic field and as consequently the dissipative 

behaviour was occur.    
Keywords :  Addition of TlF3, structure, Electrical properties, Activation energy 
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Abstract. Mathematical expressions have been used to find thermal behavior of functionally graded plate. 

Temperature distributions are used on the basis of three different types to evaluate the thermal properties of FGMs. 

Material properties are vary continuously through the thickness according to a power law function, exponential 

function, and sigmoid function in terms of the volume fraction of the constituents. The computational mathematical 

software Matlab.R2014b has been used to carry out the numerical calculations and the graphs been plotted using 

OriginLab.9. 
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Abstract. In  this  paper, the  finite  element method  is  used  to  analyse the  crack behaviour in  the orthopedic 

cement of the total hip replacement by computing the stress intensity factors (SIFs) around the crack tip. In this 

work, three cases are studied: crack emanating from a cavity, interaction effect of the crack emanating from a cavity 

with another cavity and the interaction effect of two cracks emanating from two cavities. The stress intensity factors 

under mixed mode problems at the crack tip are computed for three zones of prosthesis: proximal, median and 

distal. The obtained results show that the crack initiated from a micro-cavity in the distal zone of cement can be 

propagated at the same time by opening and shearing of its lips. It is contrary to that initiated in the proximal zone 

which cannot be propagated. The mechanical behaviour of cracks in the medial zone depends of the crack initiation 

position. 
Keywords :   stress intensity factor, crack, cavity, orthopedic cement. 
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Abstract. Synthesis of nanomaterials by a simple, low cost and in high yield has been a great challenge since the 

very early development of nanoscience, TiO2 nanoparticles is one of the most used metal oxides in the global 

nanotechnology market. In this work three different particle sizes of TiO2 nanoparticles were obtained by high 

energy ball milling which was performed in air using a planetary ball mill (FRITISH PULVERISETTE 7 Premium 

line). The starting materials were commercial TiO2 powder (Sigma–Aldrich, 99.9% purity), which were milled for 

1hr and 3hr at 200 r/min, The mixture ratio of steel balls and powders was 20:1 by weight percent. The obtained 

nanoparticles were later analyzed by using X-ray diffraction (XRD), Fourier transform infrared spectroscopy 

(FTIR), and Scanning electron microscopy (SEM). 
Keywords :  TiO2 nanoparticles, high energy ball milling, characterization, nanotechnology. 
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Abstract. Rare-earth apatite-type lanthanum silicates, La9.33(SiO4)6O2 ,is prepared in air  by the conventional solid 

state reaction for solid oxide electrolyte. The microstructure and electrical properties of La9.33(SiO4)6O2  ceramic 

are investigated by X-ray diffraction (XRD), scanning electron microscopy (SEM) and electrochemical impedance 

spectroscopy (EIS).The principal objective is the study of the effect of the sintering condition(time, temperature), 
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on the morphology and the electrochemical properties of this phase. La9.33(SiO4)6O2 ceramic consist of a hexagonal 

apatite type structure and a small amount of a second phase of La2SiO5 due to the law temperature of sintering.  
Electrical properties of the sample have been studied between 302 and 802°C by the complex impedance method. 

The results of the conductivity measurements obtained between 302 and 605°C are treated first, in the total form 

of the sample, and then, by separating the grain from the grain boundary. Electrical conductivity of the La9,33 

(SiO4)6O2 apatite-type was found of a value of 1.04 10-3 S.cm-1 at 605°C. This value is higher than that obtained 

with yttria stabilized zirconia( YSZ) at the same intermediate temperatures. 
Keywords :   Electrolyte; Apatite; Lanthanum silicate; Ionic conductivity 
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Abstract. In this work, we presented a calculated of structural properties of the Si1-yCy binary alloys, the atomic 

structure of this alloys is important for understanding its properties. We used theories of bond-length of Vegard’s 

approach based of the method of linear augmented plane wave (FP-LAPW) based on the theory of density 

functional (DFT). We also studied the structural properties of this alloys with the LDA approximation for the 

potential for exchange and correlation. Our study affirms that the lattice constant is approximately equal to the 

composition-weighted average of the lattice constants of the pure materials. 
Keywords :  Alloys; Vegar’slaw; Structural properties; SiC 
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Abstract. Les recherches  dans le  domaine  des  engrenages sont  penchés vers l’amélioration du rendement, et  la 

diminution  du  bruit  que  provoque  cette  transmission  et  ce  par  l’amélioration  des  caractéristiques des 

matériaux utilisés ou par l’étude d’autre matériaux comme les matériaux plastiques. Dans cette étude nous avons 

présenté une simulation numérique et aussi l’analyse statique et dynamique des engrenages plastiques sous un 

environnement C.A.O, cette simulation  se fait à l’aide des logiciels CosmosWorks  intégré à SolidWorks+ Comsol 

4.4. 
Keywords :  Engrenages Plastiques; Conception Innovante; Cosmos Works; PVC; PA. 
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Abstract. The greatest challenge, nowadays, in all science fields is to face the rarefaction of fossil resources. The 

solution in civil engineering and in transportation is to lighten the construction materials. For this end, the composite 

materials have been, logically, imposed since the second half of the past century thanks to their specific mechanical 

characteristics. In the two last decades, extraction and use procedures of natural fibers have known an important 

increase for the reinforcement of composite materials called ‘Biocomposites’.  
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This category of fibers possesses a lot of advantages upon those traditional synthetic such as: Abundantly available, 

reduced cost, lightness and satisfactory specific performances. The current study has the aim of characterizing a 

new hybrid laminate made up of 4 plies; the upper and lower ones are reinforced with glass mat fabrics while the 

two central ones are reinforced with natural Jute woven fabrics.  

The main idea of this work is to preserve sufficient mechanical characteristics by reinforcing the most solicited 

layers with glass fabric and, in the same time, to ensure an economy and a reduced weight through the reinforcement 

of the intermediary layers by Jute fabrics.  

The mechanical characterization was carried out by three kinds of static trials: uniaxial tensile test, three points 

bending and ILSS test in order to compare the mechanical properties of this composite laminate with those of a 

four layers totally glass reinforced laminate. The mechanicals trials have given us characteristics values of the Glass 

mat fabric laminate superior than those of the hybrid laminate, even though the performances obtained by this latter 

were very satisfying and sufficient. And yet, performances obtained with hybrid Jute/Glass reinforced laminates 

allow a prediction of actual perspectives for substituting glass fiber by others natural for semi- structural moderately 

loaded elements applications to combine performance and economy.  
Keywords :  composite materials, natural fibers, laminates, hybrid reinforcement. 
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Abstract. In this study, the three-dimensional finite element method is used to determine the stress intensity factor 

in Mode I and Mixed mode of a centered crack in an aluminum specimen repaired by a composite patch using 

contour integral. Various mesh densities were used to achieve convergence of the results. The effect of adhesive 

joint thickness, patch thickness, patch-specimen interface and layer sequence on the SIF was highlighted. The 

results obtained show that the patch-specimen contact surface is the best indicator of the deceleration of crack 

propagation, and hence of SIF reduction. Thus, the reduction in rigidity of the patch especially at adhesive layer-

patch interface, allows the lowering of shear and normal stresses in the adhesive joint. The choice of the orientation 

of the adhesive layer-patch contact is important in the evolution of the shear and peel stresses. The patch will be 

more beneficial and effective while using the cross-layer on the contact surface. 
Keywords :  composite bonded patch; sequence of ply; adjacent cross-layer; contact surface of repair; stress intensity factor (SIF); finite 

element analysis 
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Abstract. The development of polymer materials rose mainly on the development of nano-composite materials , 

the continuous increase and the use of these materials causes irreversible damage that harm the alarmingly 

environment. For this, in recent years manufacturers interested in nano-bio-composites to address some harmful 

complications. Despite, natural and biodegradable elements are used for their varying applications in different 

sectors (biomedical, food, agriculture,…).  

This work was devoted to study the structure and properties of Chitosan / PVA / Na-MMT nano-bio-composites. 

The XRD results showed the success of treatment of clay(Fig.1). The mechanical and water absorption tests 

revealed that the addition of Na-MMT clay improves the Young's modulus and absorption rate of the polymer blend 

CH / PVA, respectively. Observation by scanning electron microscopy (SEM) illustrated good dispersion of the 

clay particles in the polymeric phases. 
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Keywords :  Nano-bio-composite, Na-MMT, Chitosan, PVA. 
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Abstract. Superconducting Bi2Sr2Ca1-xTixCu2O8 ceramics samples have been prepared by Sol-Gel methods; (using 

citrate process).The influences of the preparation conditions of compound oxide powder on structural and 

superconducting properties have been investigated by x ray diffraction (XRD), Scanning Electron Microscopy 

(SEM) equipped with EDS.The critical transition temperatures Tc have been determined by resistivity versus 

temperature measurements. Cell parameters samples were calculated from XRD patterns. The polyacrylamid gel 

makes the citrate process easier, more rapid and affords the possibility of synthesis of high quality oxide powders.  
Keywords :  Superconducting, Sol-Gel - Polyacrylamide Gel 
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Abstract. The fire behavior of composite columns and especially concrete filled hollow steel sections has been 

studied extensively in various countries. Almost all essential parameters influencing their resistance have been 

identified: section shape and dimensions (Yin et al. 2008, Espinos et al. 2011, Dai and Lam 2012), concrete filling 

(Kodur and MacKinnon 2000, Schaumann et al. 2009, Dotreppe et al. 2010), reinforcement ratio, steel tube 

thickness, column slenderness (Zha 2003, Espinos et al. 2012), thermal and mechanical properties of steel and 

concrete (Chunga et al. 2008, Hong and Varma. 2009), and even the contact problem at the steel-concrete interface 

(Ding and Wang  2008, Tao et al. 2011). Most of these works were done under standard fire conditions (ISO), 

which are represented by a continuously increasing temperature over time. It is thus not really a curve reflecting a 

natural fire which includes not only a heating phase but also a cooling phase during which the temperature of the 

fire is decreasing back to ambient temperature.  

Therefore, in the prescriptive approach based on the standard ISO fire, the fire resistance of a structural element 

has to be guaranteed for a determined duration and no verification has to be made about the performance of the 

element thereafter. 

However, if the behavior of a structure or structural element is evaluated by means of a performance-based 

approach, a more realistic representation of the fire should be used, and an acceptable risk of failure under the effect 

of natural fire for the entire duration has to be ensured.  

In this paper, the behavior of axially loaded concrete filled square hollow section columns subjected to natural fire 

conditions has been studied and a numerical model has been used. The main objectives of this study are: first, to 

highlight the phenomenon of delayed collapse of this type of columns during or after the cooling phase of a fire, 

and then analyze the influence of some determinant parameters, such as section size, tube thickness, reinforcement 

ratio, concrete cover and column length. 

The results show that a failure during the cooling phase of a fire is a possible event even after several minutes after 

the end of the heating phase. 

The main mechanisms for these delayed failures are to be found in the fact that temperatures in the central zones 

of the concrete core can keep on increasing even after the gas temperature is back to ambient and also in the fact 

that concrete may lose additional strength during cooling compared to the situation at maximum temperature. 
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Parametric studies have been carried out by means of this numerical model in order to investigate the main 

parameters affecting directly this delayed collapse of composite columns under natural fire.  

It has been shown that the most critical situations with respect to delayed failure arise for short fires, for columns 

with low slenderness (short length and/or massive section), for columns with small values of the thickness of the 

steel tube and for concrete cores with important reinforcement ratio. 
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Abstract. Cyclic tests of repeated fatigue loads were carried out in three-point bending on a composite laminate 

material for orthopedic use in glass layers 6 - acrylic perlon- (2P-2V-2P) symmetrical. The tests were conducted to 

burden with R = 0 (ratio of minimum stress to maximum stress), a charging frequency set to a minimum of 75 

cycles / min, 1,25Hz and a sinusoidal signal. The test pieces used were cut on medium thickness molded plaques 4 

mm, dimensions of 80 mm length and 15 mm width according to the recommendations of the standard EN ISO 

14125. These specimens were subjected to various loading levels versus the maximum charge of static failure in 

three-point bending, either: 90%, 80%, 85%, 70%, 60%, 55%, 45%, 40%. For each load level, a minimum of three 

test specimens was tested. 

The curve traced Wohler is distinguished by a wide dispersion in the lifetimes between the specimens subjected to 

the same level of loading and tested under the same conditions of cycling and was modeled by a straight line. This 

dispersion is a consequence of the heterogeneity of the studied composites. Indeed, the characteristics of specimens 

such as reinforcement’s rate, distribution, density and shape defects and static strength are not comparable from 

one specimen to another. This phenomenon of dispersion that the life of forecasts studied composites can be 

estimated with a high probability by the curve of Wöhler.  However, the route of the latter giving the middle part a 

good and acceptable performance can still be used as a comparison corresponding to variations in compositions, 

variations reinforcements rate, changes in nature of the resin and fiber, test frequency, cycling parameters etc .... 

The deterioration of the composite takes place in the early fatigue loading cycles and gradually increases on the 

surface and within the volume to the final fracture. The state of fatigue damage is characterized mainly by a 

combination of density and orientation of microcracks. This damage is due primarily to a combination of the 

complexity of the mechanisms microcracking of the matrix, interfacial debonding, of loosening and failure of 

reinforcements. The stages of evolution of the damage in the case of cyclic loading are the same as those 

encountered in static loading but chronology and different magnitudes. 
Keywords :  Perlon, fatigue, damage, reinforcements, Wöhler curve. 
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Abstract. The rheological and mechanical behavior of reinforced concrete fiber is very complex. Their sensitivity 

to many parameters, such that the composition of the cementitious matrix, inclusions, physical, mechanical, 

geometry and density of the fibers, the mode, time and speed of mixing, makes them difficult to analyze. Mixing is 

a fundamental operation in the implementation of this material, in fact it can be considered that sufficient mixing 

allows a homogeneous distribution of the fibers in the fresh concrete, and helps to improve its rheological 

characteristics. The introduction phase of the fibers with granular components with the liquid components is a 

parameter to consider in understanding the phenomenon of dispersion. Our study focuses on the influence of mixing 

sequences, on the characteristics of fresh self-compacting concrete reinforced with metal fibers. 
 

mailto:bredjel@yahoo.fr
mailto:souma_sihem@yahoo.fr
mailto:sihem.chaib@yahoo.fr
mailto:rachid_lassoued@yahoo.fr


 

87 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

Structural Characterisation And Antibacterial Activity Of PP/HDPE/Tio2-Clay 

Nanocomposites Prepared By Reactive Extrusion 
 

H. Kouadri1,2 O. Bouriche1, 2, F.djarboua2 
 

1 The Center of scientific and technical research in physicochemical analyzes (CRAPC), BP 384, Zone Industrielle Bou_ 

Ismail RP 42004 Tipaza Algeria 

2 LMPMP .Department of Process Engineering, University of, Ferhat Abbas Setif, Algeria 

chinpolyhim@yahoo.fr 

 

Abstract. Compatible blends of polypropylene (PP)/hight density polyethylene (HDPE)were prepared by reactive 

blending in the presence of dicumyl peroxide (DCP) anhidride malic (MAH). The blends were characterized using 

different techniques: dynamical rheological analysis (DRA), differential scanning calorimetry (DSC), optical 

microscopy (OM) and scanning electron microscopy (SEM), dynamical mechanical thermal analysis (DMTA), and 

impact strength, to evaluate their properties. The antibacterial properties of PP/HDPE/TiO2-clay nanocomposites 

on E. coli Bacillus subtilis and S. aureus have been studied. 
Keywords :  ( nanocomposite ,pp,(dcp), (mah)., antibacterial properties) 
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Abstract. In this work, a trigonometric refined beam theory for the bending, buckling analysis of carbon nanotube-

reinforced composite (CNTRC) beams resting on elastic foundation is developed. The significant feature of this 

model is that, in addition to including the shear deformation effect, it deals with only 3 unknowns as the Timoshenko 

beam (TBM) without including a shear correction factor. The single-walled carbon nanotubes (SWCNTs) are 

aligned and distributed in polymeric matrix with different patterns of reinforcement. The material properties of the 

CNTRC beams are assessed by employing the rule of mixture. To examine accuracy of the present theory, several 

comparison studies are investigated. Furthermore, the effects of different parameters of the beam on the bending 

and buckling of CNTRC beam are discussed. 
Keywords :  CNTRC beams, Bending, Buckling, Elastic foundation 
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Abstract. In this research, silver nanoparticles were obtained in alginate solution using UV irradiation method and 

used to prepare a composite film with chitosan. Alginate is used as natural stabilizer and reducing agent, whereas 

AgNO3 was used as the silver precursor. 

The properties of silver nanoparticles (AgNPs) in alginate and alginate--chitosan composite film were studied in 

terms of their surface Plasmon resonance, crystalline structure, functional groups  and average diameter size,. 

Antibacterial activities were carried out against both Gram+ and Gram- bacteria cells; the synthesized 

nanocomposite films have antibacterial activity. These results show that the synthesized nanocomposite films could 

be used in biomedical engineering. 
Keywords :  Alginate, Silver Nanoparticles, Green Synthesis, Chitosan.  
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WC-W-Mn-Ni / Cu-Sn / Assembled With Cermet (WC-Co) By Brazing Process. 
 

N.Bouzegzi1, D.Miroud1, Z.Boutaghou1,2, I.Daoud1, K.Khenfer1, F.AHNIA3 

 
(1) : Laboratoire de Sciences et Génie des Matériaux, Faculté de Génie Mécanique et Génie des Procédés –USTHB 

BP32 – 16111 El Alia, Bab Ezzouar Alger Algérie 

(2) :  Research Center in Industrial Technologies (CRTI) - P.O. Box 64, Cheraga 16014 Algiers, Algeria 

 (2): Laboratory of Mechanical, Materials and Energy, Faculty of Technology, University A. Mira - Bejaia (06000), Algeria 

 nouredine-sdm@hotmail.fr;   nourezegzi@gmail.com 

 
Abstract. This study focuses in microstructural  and tribological characterizations of an assemblage. This 

assemblage is  a Hard Materiales composite obtained by infiltration process of loose powder (WC/W2C- W-Cu-

Mn-Ni) using bronze alloyed  with Ni  as binder, assembled with cermet (WC-Co) by brazing process using filler 

metal of Ag basic(Ag21Zn16Cu8Mn5Ni),  

Hard Materiales composites or Cemented carbides are heterogeneous materials [1]; they are a class of metal matrix 

composites (MMCs) [2]. 

The main feature of the hard metals composites is the combination of a tough metal binder with a hard material 

phase. This arrangement of phases offers an enhanced performance of certain material properties such as an 

excellent wear resistance [3_5]. This assemblage used in our study is similar to the Diamond tools with PDC 

(Polycrystalline Diamond Compact) obtained by infiltration and brazing process, used in the field of oil and mining. 

Microstructural characterizations show a strong interaction between the binder phase and compounds of powder in 

the infiltration process. The interface formed by the brazed joint is due to the wide diffusion between the two 

assembled materials and there is formation of an inter-diffusion zone. Tribological caractérisations show, the wear 

behavior of materials is a complicated phenomenon due to many variables governing it, such as sliding parameters, 

materials properties, abrasive effects… etc.  
Keywords :   powder, infiltration, brazing, diffusion, interfaces, wear.  
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Abstract. This study concerns the development of Nickel matrix composite; this composite was obtained after 

high-energy ball milling for long time of milling. The initial powders mixed are the Nickel oxide and Aluminum, 

the reduction of Nickel oxide by Aluminum called Alumino-thermic reaction. The high energy milling active the 

aluminotheric reaction and occurred the Nickel-based composite, after milling we obtained powder composite with 

low density, which it necessary to following this process by reactive sintering. The milling and the sintering was 

performed under argon atmosphere. The reactive sintering at high temperature allows composite with high density. 

After sintering at 800 °C we obtained Ni/NiAl2O4.The powders milled and the samples sintering were characterized 

by X-ray diffraction, scanning electron microscopy, and the grain size of powders milled measured by laser analyzer 

granulometry. The mechanical propriety was performed using the wear test. The Nickel aluminate (NiAl2O4) 

obtained has been applied in numerous fields to its high thermal stability and specific catalytic proprieties.       
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Abstract. Although the relationship between the strength of the composite material and the reinforcement rates in 

the matrix is essential, and highlighted in many research, this work demonstrated the existence of other factors that 

can influence the mechanical behavior and crack propagation in a composite 

The objective of this work is to optimize the distance between fibers to reduce damage to the fiber / matrix interface 

of a composite material. The results obtained by the genetic algorithm based on the volume fraction of 

reinforcement show good agreement between the numerical simulation and the actual behavior of the two materials 

T300 / 914 and Peek / APC2, we have adopted an analytical model based on the Cox model and the Weibul 

probability formalism,  

 it was demonstrated that the level of damage is strongly related to the arrangement and the distance between the R 

fibers, for both materials covered by this study,  T300 and PEEK. 
Keywords :  Damage , interface, fiber, matrix ,volume fraction ,composite. 

 

Elaboration and Tribological Study of WC-35 wt%(Fe-Co-NI) Hard Metal Alloys 

Obtained by Liquid phase sintering 
 

Fares Djematene , Boubakeur Djerdjar 
 

Laboratoire Science, Génie Matériaux (LSGM) 

Université Houari Boumediene Alger, PB 32 El Alia 

16111, Bab Ezzouar 16111, Algérie. 

Faresdj23@live.fr 

Ali Mameri 
 

Laboratoire Elaboration, Caractérisation des Matériaux et 

Modélisation (LEC2M) 

Université Mouloud MAMMERI de Tizi-Ouzou, PB 17 

Hasnaoua 15000, Algérie

 

Abstract. This study concerns on the mechanical behavior (friction wear) of WC-35wt% (Fe-Ni-Co) hard alloy. 

The alloy was prepared by liquid phase sintering process with a temperature of 1350 ° C under argon. Haw ever 

This alloy is working under severe conditions of wear and friction. have undergo a series of dry friction tests 

involving multiple parameters. Interesting results have been obtained (good wear resistance and a stabilization of 

the friction coefficients). The wear rate (mm3/m) increases with increasing of the applied load 5N and 10N, these 

results open up broad prospects for their jobs in the petrochemical fields (drilling tools, turbine parts). 
Keywords :  friction, WC, phase, alloys, sintering, wea 
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Abstract. Un système maison de pulvérisation cathodique magnétron (PVD) a été étudié et réalisé sur la base des 

critères de conception et le retour d’expérience d’exploitation d’un ancien  bâti. Ce système permet d’assurer une 

meilleure flexibilité et facilité d’exploitation ainsi que l’obtention des couches et multicouches minces 

reproductibles et de qualités. Le système permet de déposer in-situ, sans casser le vide, des couches minces en 

faisant varier plusieurs paramètres à savoir la distance inter-électrodes (anode-cathode), la rotation du substrat 

(anode), le chauffage et la polarisation du substrat.  La chambre de pulvérisation du système PVD possède des 

accès et des ouvertures qui facilitent l’introduction et le retrait des échantillons de manière à éviter la contamination 

et l’installation  des sondes d’instrumentation de contrôle et de diagnostique du plasma.   

Le système PVD est équipé de deux cathodes magnétrons équilibrée de géométrie circulaire plane dotées d’aimants 

permanents délivrant un champ magnétique de 400 mT. La chaleur générée dans les cathodes est évacuée via une 

circulation d’eau. Un port substrat rotatif est conçu pour permettre un dépôt homogène sur une surface de 70x70 

mm2, le substrat peut être chauffé par effet joule et même polarisé par une tension continue de ±40 V. Un vide 

poussé ( 10-06 mbar) est assuré dans la chambre de pulvérisation via un système de pompage composé d’une 

pompe primaire, pompe secondaire turbo-moléculaires et une pompe ionique. Le système PVD est alimenté soit 

par une alimentation à courant alternatif 13.56 MHz avec un adaptateur d’impédance soit par une alimentation 

stabilisée à courant continue. Les gaz, plasmagène et réactif, sont introduits dans la chambre à travers des 

débitmètres de haute précision. Certains paramètres du système PVD développé sont contrôlés par PC. La figure 1 

présente un schéma synoptique du système PVD développé.   

Le système PVD a subit des essais de qualification mécanique (vide, étanchéité, dissipation de chaleur) et électrique 

(isolation, alimentation des cathodes, confinement du plasma). Des essais de caractérisation ont été également 

conduit en effectuant le diagnostique de plasma (Ni-Ar) et (Ti-Ar) par sonde électrostatique de Langmuir (Fig.2) 

et par spectrométrie optique (Fig.3). Les couches minces de Ni, Ti, TiN et multicouches Ni/Ti élaboré en utilisant 

le système PVD développé sont de qualité et exempte de contamination.    
Mot clés. Pulvérisation cathodique, Cathode magnétron, Couche mince, Plasma, Diagnostique 
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Abstract. The N80 steel has been generally used as the main construction material for down hole tubular, flow 

lines and transmission pipelines in petroleum industry. Electrochemical polarization and electrochemical 

impedance spectroscopy measurements were performed in order to obtain information on the corrosion behaviour 

of steel N 80 in the presence of a penetrating Chimec corrosion inhibitor. The investigation was performed in albian 

water from a well in the Hassi-Messaoud region, in the presence and absence of inhibitor and the effect of 

temperature on the corrosion was investigated. The electrochemical results indicate that the inhibitor is able to 

penetrate through the reinforcing steel, minimising steel corrosion.  
Keywords : Corrosion inhibitors, N80 Steel, Albian water, Electrochemical impedance spectroscopy.  
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Abstract. Metal implants are the best choice for the long-term replacement of hard tissue, such as hip and knee 

joints, because of their excellent mechanical properties. 316L stainless steel is widely accepted as biocompatible 

metal implants. The aim of this work is to study the biocompatibility of 316L stainless steel, for the manufacture 

of screw plates having high chromium and low carbon contents; in a simulated blood medium (Ringer’s solution). 

The specimen having a cylindrical shape, has been characterized by a spectral analysis for the identification of the 

chemical composition, a mechanical characterization (hardness Rockwell), physicochemical (X-ray diffraction), 

and finally electrochemical measurements (monitoring the free potential evolution, plots of polarization curves and 

electrochemical impedance spectroscopy (EIS) measurements were conducted after 4h, 6h, 24h, 48h, 168h, 215h, 

10 days and 15 days of immersion in Ringer's solution. The influence of parameters such as electrolytic medium, 

pH, agitation of the medical device (screw plates used in orthopedics) has studied. Very low current densities were 

obtained, indicating the formation of a passive layer. Impedance spectra, represented in the Nyquist plan, exhibited 

a single constant system suggesting the formation of one layer. 
Keywords : Implants; stainless steel; biocompatibility; Ringer’s solution; X-ray diffractio 
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Abstract. We have deposited a series of aluminum-doped zinc oxide (ZnO:Al) thin films via dip-coating technique 

onto glass substrates at room temperature . We have obtained series of films with different number of layer.  Then 

we have characterized them by X-ray diffraction, scanning electron microscopy (SEM), atomic force microscopy 

(AFM).It is found that all the thin films are polycrystalline and have a preferential c-axis orientation along the (0 0 

2) plane. SEM and AFM have provided the information on morphology of these films where the size grain and 

average surface roughness (rms) depend on the number of layers. All the results will be discussed and correlated.   

Keywords: ZnO thin films, ZnO:Al thin films ,Sol-gel, Dip-coating, Structural properties. 
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Abstract. A novel π-conjugated acceptor compound 03 based on tetrathiafulvalene (TTF) is in preparing associated 

materials with electronic and magnetic properties, is also concerned with TTF type’s donor well-known for their 

aptitude to complex metals transition. 

On the other side, it is related to the inhibiting effects on tetrathiafulvalene (TTF) at various concentrations (10-1 , 

10-2 ,10-3 ,10-4)M put on the MS corrosion at 25°C in 0.5 M H2SO4  solutions are examined .the inhibiting 

efficiency of TTF evaluated by using potentiodynamic polarization and electrochemical impedance spectroscopy 

(EIS). The surface morphologies of the substrates are examined by scanning electron microscopy (SEM) and 

Atomic Force Microscopy (AFM Digital Instrument EA77600195). The characterization of TTF led by NMR 
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spectrum of TTF 1H and Quantum chemical calculation (DFT); were conducted to connect the adsorption process 

with the structure of TTF molecule. The results showed that TTF acted as a mixed inhibitor at 10-3M. TTF current 

density reached 0.8µA/cm2 while the polarization resistance (Rp) was 28.62 Ω.cm2. At the same time, the 

corresponding efficiency was 99.78%. The potential of zero charge (PZC) of the MS in inhibited solution was 

studied by EIS method, and a mechanism for the adsorption process was proposed. The adsorption of TTF is 

following the Langmuir adsorption isotherm. The adsorption of TTF on the MS surface took place through mixed-

type of adsorption; including both chemical and physical adsorption according to the energy value(∆𝑮𝒂𝒅𝒔
° =

 −𝟐𝟖. 𝟓𝟓 
𝒌𝑱

𝒎𝒐𝒍
). Finally the results showed of that TTF performed excellent inhibiting effect for the corrosion of the 

MS.  
Keywords: Corrosion inhibitor, Mild Steel, Tetrathiafulvalene, EIS, polarization, Supraconductors, Transition metals.  
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Abstract. Iron diselenide (FeSe2) composite thin films have been formed onto ultrasonically and chemical cleaned 

glass substrates by thermal evaporation technique from powder.  This later was prepared by mechanical alloying. 

The structural evolution of a binary alloy with nominal composition FeSe2 prepared by ball milling was investigated 

as a function of milling time. The structural properties of the powders and the films were ascertained by x-ray 

diffraction method. The XRD patterns showed that for milling times up to 3 h, the FeSe2 phase is formed and excess 

selenium remains in the amorphous state. X-ray diffraction (XRD) patterns indicate also that the films exhibited 

some pattern similar to that of powders. Based on the XRD patterns, the lattice parameters and grain sizes were 

examined. The band gap Eg estimated from optical absorption data, was between 0.8–1.01 eV, depending on 

preparation conditions such as substrate temperature. High optical absorption coefficients (> 104 cm− 1) were found.  
Keywords :   FeSe2; Solar energy materials; Mechanical alloying; Thermal evaporation; Thin films 
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Abstract. Several damages were found on remediation networks (pipes and manholes) in Ouargla -Algeria, due a 

to product quality of concrete and aggressive external environment. The objective of this work is to study the 

sustainability of pipes for sanitation networks in this region under the effect of sulfates attack (especially H2S). To 

do this, Sulphate resisting cement (SRC) specimens have been preserved in the real world and the results were 

compared with those of control specimens. According to the study, we concluded that the cement concrete SRC 

submitted acceptable mechanical properties in wastewater compared to concrete witnesses and penetration of 

aggressive agents rather slow, where a small decline in mechanical compressive strength from 3% to the duration 

of 365 days of storage. But the exposure of cement concrete SRC to H2S gas, shows a degradation accelerated 

concrete under the effect of H2S gas in particular after 90 days of age, when a 40% regression of approximately 

compressive strength compared witnesses specimens at the age of 365 days. 
Keywords :  Durability, sulphate resisting cement (SRC), sanitation, waste water, H2S gas. 
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Abstract. The region of Djijel is characterized by a Mediterranean climate, its winters are cold and rainy unlike its 

autumns. It is also famous for its dry summers with a temperature ranging between 20°C and 35 °C in summer, and 

average relative humidity of the air is high and can reach about 70%. Several physical and chemical damages were 

observed on the metal structures implanted in the Djijel region, these changes have directly affected their 

sustainability, such as: corrosion of steel profiles or reinforced concrete frames, cracks or/and coating bursting 

under the effect of alkali-aggregate reactions or corrosion of steel. In this study, we show some pictures from 

damage caused by corrosion of metal structures, then we explain the main causes of corrosion of steel profiles or 

degradation of reinforced concrete, and finally we propose some solutions or recommendations to avoid or reduce 

this structural damage. 
Keywords: Durability, corrosion, metal structures, humidity. 
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Abstract. A corrosion inhibitor is often added to mitigate the corrosion of metal by acid attack. Most well-known 

corrosion inhibitors are organic compounds containing polar groups including nitrogen, sulfur, and/or oxygen 

atoms and heterocyclic compounds with polar functional groups and conjugated double bonds. These substances 

generally become effective by adsorption on the metal surface. The adsorbed species protect the metal from the 

aggressive medium, which causes decomposition of the metal. Adsorption depends on not only the nature and 

charge of the metal but also on the chemical structure of the inhibitor [1–5]. 

The present paper reports the corrosion inhibition performance of SB : 1-(4-Nitrophenylimino)-1-

(phenylhydrazono)-propan-2-one for mild steel in 1 M HCl solution using weight loss, potentiodynamic 

polarisation, electrochemical impedance spectroscopy, SEM technique.  

 Adsorption of the SB on mild steel surface follows the Langmuir adsorption isotherm. From the adsorption 

isotherm, some thermodynamic data for the adsorption process were calculated and discussed. Kinetic parameters 

activation such as Ea, ∆H, ∆S were evaluated from the effect of temperature on corrosion and inhibition processes. 

Polarization studies show that SB act as mixed type inhibitor. SEM technique was used to confirm the existence of 

adherent protective film of inhibitor on the mild steel surface. 
Keywords: Corrosion, Inhibition, Electrochemical, SEM. 
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Abstract. Magnetic thin films and nanostructures have received much attention in recent years, in particular Mn-

Bi binary compound in its equi-atomic composition is known as a hard magnetic material which may have potential 

applications in the recording media. 

The most studies reported in the literature for the elaboration of the MnBi system are investigated using the physical 

methods, such as molecular beam epitaxial (MBE) [1,2] and vacuum evaporation [3,4]. But the electrochemical 

method is not sufficiently explored for the development of this system. In this context and recently there is just two 

studies related to the possibility of electroplating the two elements Mn and Bi in a chloride bath [5] and a mixed 

sulfate-nitrate bath [6]. This lack of articles is probably due the very low equilibrium potential value of the Mn2+/Mn 

couple in aqueous solution (EMn2+/Mn=-1.18V/SHE) related to that of Bi3+/Bi (E Bi3+/Bi= 0.3 V/SHE) and also to the 

complexicity of the manganese electrodeposition kinetics, in fact reduction of Mn2+ to Mn is always accompanied 

by hydrogen evolution, which makes it difficult to clearly detect the manganese reduction process. The manganese 

deposit is also easily oxidized [7].  

mailto:hanane.hamani@gmail.com
mailto:boudinarphy@yahoo.fr


 

95 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

In this study, the effect of some experimental parameters on the electrodeposition of Mn-Bi thin films from a mixed 

sulfate-nitrate bath was investigated under direct potentiostatic mode based on the previous published paper [6]. 

The plating bath is characterized by the presence of some additives like boric acid and ammonium sulfate. Cyclic 

voltammety is used to the electrochemical analysis; the chemical composition and the morphology of the films 

obtained at different experimental conditions were examined by scanning electron microscopy (SEM) and energy 

dispersive spectroscopy (EDS). The deposits have a rosalike-shaped appearance with a heterogeneous distribution 

of manganese and bismuth. The content of Mn and Bi in the deposit as obtained by the EDS analysis revealed that 

the film composition depend strongly on the applied potential and the pH bath but no significant variation is 

obtained by varying the deposition time. The equi-atomic composition of Mn-Bi system can be obtained by the 

control of the pH bath and the applied potential.  
Keywords :  Mn-Bi, electrodeposition, cyclic voltammetry, SEM, EDS. 

 

Friction and wear behaviors of TiCN coating treated by R.F magnetron sputtering 

 
H. Mechri1, 2,*, N. Saoula1, N.Madaoui1. 

 

1Division Milieux Ionisés, Centre de Développement des Technologies Avancées 

CDTA Cité du 20 août 1956, Baba Hassen, BP n°17, Alger, Algérie. 

2Laboratoire des Sciences et de Génie des Matériaux. Faculté Génie mécanique et Génie des Procédées. 

Université Des Sciences et de la Technologie Houari Boumediene. B.P 32, El Alia, Bab Ezzouar, Alger 16111, 

Algérie. hmechri@cdta.dz 
 

Abstract. Titanium carbonitride (TiCN) coatings combine high hardness and wear resistance, low friction, good 

corrosion resistance and high adhesion strength with substrate. These unique properties make TiCN coatings a good 

solution for the applications requiring high abrasion and wear resistance. In this study we present the effect of the 

negative bias applied to the substrate on the microstructure, friction and wear behaviors of the TiCN coating.  

The elaboration of our films has been carried out by R.F. (13,56MHz) reactive magnetron sputtering using a gas 

mixture of methane, nitrogen and argon. The film deposition has been done on the XC38 steel substrates. 

The deposited layers were characterized by XRD analysis, potentiodynamic polarization, nanoindentation and 

tribometer. 
Keywords: Thin films, Magnetron Sputtering, Hard coatings, TiCN, corrosion, friction and wear 
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Abstract. Our work has as an aim the study of the influence of the impregnation, by the slag and the molten metal, 

on the degradation of the refractory brick linings in MgO-C of the steel pockets ofArcelor-Mittal Annaba 

The visual observation of the coatings of the pockets at the end of the campaign clearly shows a wear pronounced 

in the zone of contacts with the slag. This erosion varies from a zone has another. 

In order to better include the mechanisms of degradation of refractory bricks of the steel pocket, a finer observation 

of the refractory damage was carried out. To this end, several pieces of bricks, which had been recovered steel-

works after the demolition of refractories worn, were cut out, and observed by the binocular microscope. 

Statistical studies and experimental were carried out during this work, for goal to justify the influence of the rotation 

of the pockets over the lifespan of this coating. 

One uses the duration of stay of metal in the pockets to calculate the speed of wear of the refractory brick lining. 

After the demolition of the pockets of the ACO1 at the end of the campaign, samples were recovered of each pocket 

one takes 3 samples to carry out the test of the chemical composition; the quantitative chemical analysis was carried 

out by spectrometry with fluorescence of x-rays and by wet process (traditional method). 

To evaluate the degree of influence of the aggressiveness of slag, we studied the lances of splashing of the STP 

which can be comparable with a test of dynamic corrosion. 
Keywords: Refractory, pocket with steel, impregnation, slag. 
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Abstract. Recently, a large number of researches focused on the study of physical properties of ZnO, because of 

its unique characteristics such as, high exciton binding energy (60 meV), high electron mobility, high thermal 

conductivity and wide band gap (~3.3 eV). They make ZnO suitable for a wide range of technological applications, 

for example in optoelectronic, solar cells, photocatalyst, light-emitting diodes and laser diodes. For this reason, 

ZnO presented an interesting subject for doping with various elements such as transition and noble metals. 

In this work, we investigated the effect of Er, as a dopant element, on physical properties of ZnO. Structural, 

electronic and optical properties are obtained for 25% of Er doped ZnO in recent potential zinc blend structure. In 

general, it is shown that this structure is similar to wurtzite one in electronic and optical band structure. This study 

has been done using Density Functional Theory (DFT) with generalized gradient approximation (GGA) and 

modified Becke-Johnson exchange potential (mBJ). It is found that, the calculated energy band gap and the lattice 

parameter of pure ZnO are close to the experimental ones and in a good agreement with other theoretical 

calculations. It is also shown that, the incorporation of Er in ZnO affects considerably the electronic and optical 

properties. For example, the optical energy gap has increased by 83% under Er doping. From imaginary dielectric 

function, we have established that red shift is also achieved under Er doping indicating the importance of its 4f 

donor occupied states. The absorption coefficient increased in all spectra regions unless in a small region in ultra 

violet (UV) domain which can be neglected. 
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Abstract. The aim of this work consists of a design and a numerical study of a reconfigurable patch antenna by 

integrating a thin film of ferrite with 50 μm of thickness. This antenna is printed on a magneto-dielectric composite 

substrate. The application of a static magnetic field, that strongly influences the permeability of the ferrite, allows 

the agility control of the resonant frequency. For this purpose, a patch antenna is studied and designed to operate at 

2.45 GHz (suitable for Wi-Fi applications). The obtained results show that the proposed antenna can achieve a 

tuning in resonant frequency range of 5-87 MHz. 
Keywords :  Patch antenna; reconfigurability; thin film; resonant frequency; magnetization. 
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Abstract. Polymeric Thin Films Of Poly (N-Vinylcarbazole) (PVK) With Nano-Crystalline Titanium Oxide (Tio2) 

Were Fabricated By Using Bath Deposition Method .The Complexation Of The Polymer Was Confirmed By 

Fourier Transform Infrared (Ftir) And Uv-Visible Studies, The conductivity of thin films of  pure 

polyvinylcarbazole, and with different molar dopant was determined by the method of impedance, also the 
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composite (N-vinylcarbazole) (PVK) / TiO2 was remarkably change, at a molar concentration higher compared to 

that of pure polyvinyl carbazole film. The electrochemical properties of these composite materials were also studied 

The Antibacterial Activity Was Tested With Various Percentage, From 1wt%, 3wt%, 5wt% Of Doping, With 

Staphylococcus Aureus, Bacillus Subtilis And Escherichia Coli In The Absence Of Light.                                            
Keywords: Poly (N-vinylcarbazole), Antibacterial Activity, Titanium Oxide (TiO2), DMSO. 
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Abstract. Thin films of copper oxide find some potential applications in solar energy converting devices, 

transparent conducting devices, and gas detectors [1].  There are two main forms of oxides, cupric oxide (CuO) and 

cuprous oxide (Cu2O). Because of its highly acceptable electrical, optical properties, the cuprous oxide (Cu2O) is 

a potential candidate for the fabrication of solar cells at low cost [2]. The most important methods for its production 

are: thermal oxidation, electro-deposition and magnetron sputtering. The magnetron sputtering is an attractive one 

because of its simplicity, low cost and low-temperature process and on the other hand the composition of the 

material can be easily adjusted leading to changes in physical properties [3]. 

An unbalanced radiofrequency magnetron sputtering, with a 76mm diameter copper target, sputtered in a low 

pressure plasma argon-oxygen gas mixture, was used to produce copper oxide. Analyses of the deposited layers by 

X-ray diffraction (XRD), Spectrometry UV-VIS-NIR and electrical resistivity measurement by the 4-point method 

were carried out to assist and optimize the method for a better quality of the layers. 

The apparition of CuO and/or Cu2O phases is affected by the experimental parameters.  So it’s important to find 

the best operating range ensuring the correct stoichiometric and giving the preferred phase. The experimental study 

was conducted to promote the formation of adequate copper oxide films by controlling and varying different 

parameters: RF power supply (100 and 200W), gas pressure (0.5 and 1Pa), gas flow ratio (5 to 20%), and substrate 

holder bias (-30volts). The results showed a changing films color with resistivity ranging from 10-4 to 570Ω-cm a 

films thickness from 0.24 to 2.2μm.  
Keywords :  Solar cells, Copper oxide thin films, Magnetron sputtering 
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Abstract.This work is a study of Hg+2 doped TiO2 thin films deposited on silicon substrates prepared by sol-gel method and 

treated at temperature ranging between 600 to 1000 ° C for 2 hours. The structural and optical properties of thin films have 

been studied using different techniques. We analyzed vibrations of chemical bands by Fourier transform infrared (FTIR) and 

optical properties by UV-Visible spectrophotometer (reflection mode) and photoluminescence (PL). The X-ray diffraction 

and Raman spectra of TiO2 thin film, confirm the crystallization of the structure on anatase, rutile and mercury titanate 

oxide (HgTiO3) as function of the annealing temperature. The observation by scanning electron microscopy (SEM) shows 

the changing morphology of nanostructures with annealing temperature. The photoluminescence and reflectance 

spectra indicate that these structures should enhance display photocatalytic activity.  
Keywords :  TiO2-Hg, sol-gel, structural properties, nanostructures, nanotubes, optical properties. 
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Abstract. The need for improving the coatings with better corrosion resistance has been developed by the use of 

composite electrodeposits, which consists on adding solid particles in the structure of nickel, such as aluminium 

oxide (Al2O3). 

The objective of this research is the study of the resistance of nickel-alumina composite coatings on steel substrates 

(black plate), obtained from electroplating bath, at different levels of Al2O3 concentrations. 

The characterization is made by tests of corrosion in two different electrolytic solutions 0,5M K2SO4 and 0,5M 

NaCl, and physicochemical analyzes such as the X-rays diffraction (XRD) and scanning electron microscopy 

(SEM) with the microanalysis (EDAX). The electrochemical behavior of composite coatings in corrosive solutions 

was checked by methods of potentiodynamic polarization and electrochemical impedance spectroscopy (EIS). 

The various tests, carried out in theses conditions, revealed that the particles of Al2O3 added to the bath decrease 

the corrosion tendency of covered steels. They also determined the concentration of Al2O3, added to the bath, 

which provided the optimal protection against corrosion. 
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Abstract. The synthesis of a polybithiophene (PBTh) film was achieved in 0.1M bithiophene containing ACN–

LiClO4, voltammetry technique was used for both syntheses.  The corrosion behavior of PBTh coated SS type A 

304 was investigated in 0.5M sulfuric acid (H2SO4) and 3% sodium chloride (NaCl) solutions, by using anodic 

polarization, electrochemical impedance spectroscopy (EIS) and open circuit potential measurement. It was shown 

that this polymer did not act only as a barrier layer against corrosion environment, but they improved the passive 

film properties by decreasing the critical current necessary to passivity the substrate. 
Keywords: Impedance, polybithiophene, stainless steel. 
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Abstract. Conducting polymers have been a popular topic of investigation because of their interesting electrical 

and electrochemical properties and their potential applications in various areas. Polyaniline (PANI) is one of the 

interesting conducting polymers due to its low cost and ease of synthesis [1, 2]. In this study, polyaniline thin films 

have been electrochemically synthesized onto ITO conducting glass substrate from a sulfuric acid bath at different 

applied potential. The cyclic voltametry was used to determine the potential range of the pairs Ox/Red 

corresponding to the formation of PANI. Also, the chronoamperommetry was studying the nucleation and the 

growth phenomenon of PANI at different applied potential based on the theoretical model 2D. The SEM images 

revealed uniform distribution of PANI microfibers on the surface of the ITO substrate. Optical studies by UV-Vis 

and IR of PANI microfiber electropolymerizated onto ITO showed an absorption peak for π→π* transition and 

confirmed the formation of PANI. 
 

 

CHARACTERIZATION OF SYNTHESISED LAYERED DOUBLE 

HYDROXIDES MATERIALS 
 

mailto:Lamiri.lila@yahoo.fr
mailto:Djamel.19023@yahoo.fr


 

99 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

Nadia Boukhalfa* 1, Nassima Djebri1, 2, Mokhtar Boutahala1 
 

1Laboratoire de Génie des ProcédésChimiques (L.G.P.C), Département de Génie des Procédés, Faculté de Technologie, 

UniversitéSétif-1, Sétif 19000, Algérie 

2Laboratoire de MatériauxetSystèmesElectroniques (LMSE), Faculté des Sciences et Technologie, Université de 

B.B.Arreridj-Route d’El Annasser-34000 Algérie 

*nadouchette2011@hotmail.fr 
 

Abstract. In this study, ZnAl layered double hydroxides (LDH) are synthesised by co-precipitation method. This 

method produces homogeneous LDH, with high cristallinity.  Layered double hydroxideswerecharacterised by X-

ray diffraction, Fourier transforminfraredspectroscopy, surface mesurment by Brunauer, Emmett and Teller method 

(BET), and determination of point zero charge pH (pHPZC). Calcined LDH are obtainedby thermal treatment at 

500°C. Calcination cause a loss of interlayer carbonate anions and bound water. The removal of water and 

carbonateduring calcination can lead to the formation of channels and pores which increased itsspecific surface 

areafrom 35 m2/g to 77 m2/g. The The X-ray pattern of calcined LDH show that the structure was destroyed and 

converted to an amorphousmaterialafter calcinations at 500◦C. The pHPZC value of thesesolidsisfound to be 7.80, 

10.50 for uncalcined LDH and calcined LDH, respectively.  
Keywords : co-precipitation, layered double hydroxides, calcination, characterization 
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Abstract. Our work consists in elaboration and characterization of cadmium sulfide (CdS) thin films. Indeed, 

in order to deposit a series of these films, we have adopted a simple and cheap technique, such as the chemical bath 

Deposition (CBD). The series of samples of CdS was deposited on glass substrates by varying the deposit bath 

temperature from 55 to 75 ° C and by keeping the deposition time fixed (25 min).  

Our investigation is focused on the understanding and study of the effect of the deposition temperature on the 

physical properties of the thin films to which it was referred. For this purpose, we used two characterization 

techniques which are: the X-ray diffraction (PANalytical X-ray diffractometer) for determining the structure of the 

films and also, the UV-Vis spectroscopy (UV-3101 PC-SHIMADZU double beam spectrophotometer) for 

determining their optical properties. Thicknesses (d) of CdS films was measured with gravimetric weight different 

method using a sensitive electronic microbalance and were confirmed by using a profilometer of the type KLA-

TENCOR P6. 

 The structural characterization indicates that the structure of CdS films obtained is cubic or hexagonal with 

preferential orientation in accordance with the plane (111) or (002), respectively. The optical characterization 

shows that these films have a fairly high transparency which varies between 55 and 80% in the visible range of the 

optical spectrum, the optical gap value of which can reach 2.2 eV. It can be suggested that these properties make 

these films perfectly suitable for their use as window film in solar cells in thin films. 
Keywords: Thin films, Chemical bath, Cadmium Sulfide, Optical Properties, and Structural Properties. 
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Abstract. This study presents the electrochemical synthesis of polyaniline (PAni) films on indium tin oxide (ITO) 

substrate in acidic medium by potentiodynamic and potentiostatic methods. The effects of cycle number and 

deposition potential on the electrodeposition of the films are described. Cyclic Voltammogram recorded on the ITO 
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substrate in 0.5 M H2SO4 shows that the initial stages of the aniline electropolymerization were started at 0.75 

V/SCE. 

Applied potentials of (0.75, 0.85 and 0.95 V) were used the deposit PAni films in potentiostatic mode. Results show 

that by increasing the applied potential, the oxidation current density decreases and the growth of the film becomes 

faster. A green color (depending on the applied potential) polyaniline film was deposited on the working electrode. 

The influence of applied potential on the surface morphology was investigated by scanning electron microscopy 

(SEM) coupled with energy dispersive X-ray analysis (EDX). 
Keywords :  Electropolymerization, Chronoamperometry, Cyclic voltammetry, Polyaniline. 
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Abstract. Aluminium was deposited on the surface of steel by the pack cementation method in active medium to 

improve its hight temperature oxidation resistance.In this research, coating of aluminium was applied on Z60CDV5 

steel substrate. 

The growth kinetics of these Al-rich intermetallic shells are studied as a function of alumunization time and pack 

activity at 1050°C. 

The coating layers were examined by carrying out x-ray diffraction (XRD) and optical microscopy (OM). 

The (OM) results showed that the aluminized coating consisted of different layers (fig.1).The XRD results have 

shown that the structure of the layer is mainly composed of the α solution and intermetallic FeAl, FeAl₂, Fe₃Al and 

others, according to the Fe-Al phase diagram. 

However, the shape and extent of each intermetallic depend on the sample holding time in the active medium and 

the treated steel composition. 

The uncoated and coated spicimens were subjected to isothermal oxidation until 1000°C. The oxidation results 

revealed that the application of a coating layer increased of oxidation resistance of the coated Z60CDV5 samples 

(fig.2) as opposed to the uncoated one. 
Keywords :  Aluminization, Qxides, Intermetallic compound, Hight temperature oxidation. 
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Abstract. Schiff bases are considered to be highly effective agents for protecting metals against corrosion in acidic 

medium due to the presence of the imine group (-C = N) and / or polar hetero atoms such as oxygen (O), the nitrogen 

(N), and sulfur (S) present in their structure, which allow them to adsorb or form a protective barrier on the metal 

surface against corrosive agents [1-2].  In this work, we are interested in the study of corrosion inhibition of mild 

steel in an aggressive environment by electrochemical and gravimetric techniques to  determine the inhibitory 

efficacy of a new Schiff's base (4,4'-bis (2-thiophene carboxaldehyde) diimino diphenyl sulfide). Gravimetric 

measurements are a first approach to the characterization of the inhibition of corrosion of steel XC48 by the 

substance used in hydrochloric acid medium (HCl 1M), they are determined after twenty four hours immersion and 

atmospheric air. The results of the study show that the sulfide compound is a good inhibitor and reaches inhibitory 

efficiency of 89% to 5.10-3M. 

The electrochemical test provides  useful insights into the severity of degradation which may be evaluated by 

measuring the corrosion potential, and the density of the corrosion current which can be evaluated by 
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potentiodynamic tests (polarization curves) and the corrosion resistance and the reaction mechanism involved that 

can be evaluated by electrochemical impedance spectroscopy (EIS). The addition of the Schiff base compound 

induces a decrease of the cathodic and anodic current density and an increase of the charge transfer resistance, thus 

increasing the inhibitory efficacy with the growth of the inhibitor concentration which reaches a value of 85% to 

5.10-3 M. 
Keywords: mild steel, aggressive environment, corrosion inhibitor, electrochemical techniques, and gravimetric, inhibitory efficiency. 
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Abstract. In the conventional ion-cut technology (SmartCut™), hydrogen ion implantation followed by wafer 

bonding and thermal annealing  is used for the transfer of a Si film onto an oxidized substrate.  

For high enough implanted fluences, the majority of platelets and subsequent micro-cracks are parallel to a (001) 

Si wafer surface and the thickness of the transferred layer can be monitored by varying the beam energy. However, 

the depth-straggling of the implanted ions results in a depth distribution of platelets and micro-cracks which, in 

turn, results in a quite severe roughness and relatively high defectivity of the transferred layers.  

For this reason, ultrathin (few nanometer thick) layers, desirable for developing advanced silicon-on-insulator 

technologies, are difficult to fabricate using ion implantation and require time-consuming and costly etching steps.  

Plasma hydrogenation, a low cost and flexible technique, can be used to inject hydrogen into silicon [1]. 

Nevertheless, as the energy of the H ions impacting the surface is low and spread, the platelets are depth-distributed 

all over the near surface region. Moreover, mostly (111) platelets not parallel to the wafer surface are formed during 

hydrogenation [2]. As a consequence, plasma hydrogenation alone cannot be used to transfer layers of sufficiently 

high crystalline quality. 

It has been previously reported that thin SiGe strained layers buried during growth in a Si substrate can be used to 

favor the formation of platelets parallel to the wafer surface and located on or close to the stressed layer [3]. 

However, up to now, the mechanisms responsible for such behavior were not clearly understood and the crystalline 

quality of the upper layer was poor due to the formation of platelets and micro-cracks of undesirable orientations 

therein. 

In this work, we identify the mechanisms responsible for such behavior and demonstrate the possibility to localize 

all the micro-cracks, and finally the splitting-depth of transferred layers, precisely onto a thin compressively 

strained SiGe layer while leaving a perfectly defect-free upper layer by using plasma hydrogenation 

Keywords: Thin layer, plasma hydrogenation, Silicon, strained layer, nano materials 
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Abstract. In this study we have investigated an economical route for the synthesis of ZnO thin films by sol-gel 

technique associated with spin-coating onto SiO2 substrates post annealed at 550°C. Characterizations of the 

samples were performed by X-ray diffraction (XRD), Atomic Force Microscopy (AFM), Raman spectroscopy and 

the transmittance of the films was measured using UV-VIS-NIR spectrophotometer. X-ray diffraction (XRD) of 

the films showed polycrystalline nature with a hexagonal wurtzite-type structure with a preferential orientation 

according to the direction <002>. Scherrer’s formula was used to calculate crystallite size. AFM study revealed 

spherical uniform morphology of ZnO films. Finally, the various optical constants and the optical conductivity 

were measured. 
Keywords: Oxidize zinc (ZnO), thin films, sol-gel, spin coating, optical properties. Force atomic microscopy. 
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Contribution à l’étude de la formation de la rouille verte carbonatée RV(CO32-) en 

milieu sulfaté en fonction du pH et du rapport [SO42-]/[HCO3-]  
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Résumé.Un grand nombre de phénomènes de corrosion accélérée des structures métalliques en milieu aqueux 

peuvent être imputés à la présence de bactéries. L’étude de la composition des produits de corrosion des aciers au 

carbone en milieu marin, révèle la présence, entre autre  de rouille verte sulfatée qui est constituée de feuillets 

d’hydroxyde mixte de fer(II) et fer(III) entre lesquels s’intercale l’anion SO4
2-. La rouille verte sulfatée se forme au 

dépend de la rouille verte carbonatée et surtout  chlorurée alors que la concentration en chlorures de l’eau de mer 

est 19 fois plus importante que celle des sulfates. Ce composé est fortement associé au métabolisme bactérien ; il 

est de plus, susceptible d’évoluer sous protection cathodique.  

Dans cette contribution, nous étudions la formation de la rouille verte carbonatée synthétisée par voie chimique, 

dans un milieu sulfaté en fonction du pH et  du rapport de concentrations des ions SO4
2- et HCO3

-  

Mots clés : protection cathodique ; corrosion marine ; acier ; rouille ; sulfate  
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Abstract. Titanium-Chromium-nitride coatings are widely used for cutting tools because of high hardness and 

superior resistance to a corrosion. (TiCrN) coatings on 316L stainless steel can be used to extend their life cycle. 

TiCrN coatings were successfully prepared by RF magnetron sputtering method, on 316L stainless steel substrates, 

and their corrosion resistance was investigated and compared before and after coating to explore the efficiency of 

surface modification. Optical microscopy (OM) and X-ray powder diffraction (XRD) were used to study the 

structure morphology. potentiodynamic polarisation test was conducted in an aerated (3.5% weight)  NaCl solution. 

During the test, the TiCrN coatings show the lowest corrosion current density and the highest polarization 

resistance. 

Consequently, the results showed that the 316L stainless steel coated with the TiCrN coatings had not only a great 

increase in hardness, but also an improvement in corrosion resistance in 3.5% NaCl solution at room temperature.  
Keywords: Corrosion behavior; RF magnetron sputtering; TiCrN; coatings; 316L stainless steel. 
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Abstract. Acid solutions are widely employed in industry for acid pickling and acid cleaning. Corrosion inhibitors 

considerably reduce the metal corrosion rate in these media [1]. The use of organic inhibitors is one of the most 

practical and effective methods for protection of the ferrous materials. Generally, molecules containing nitrogen, 
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sulfur, oxygen and aromatic rings are preferred. The efficiency of these molecules depends mainly on their abilities 

to adhere onto the metal surfaces [2, 3]. 

In the present work, the inhibitive properties of phenanthrolin were investigated in case of corrosion of gray cast 

iron in 1N HCl solution. The effect of the temperature was also examined. Polarization curves and electrochemical 

impedance spectroscopy methods were recorded, an adequate model of the interface in the presence of inhibitor is 

proposed and the values of the corresponding parameters are calculated, the apparent activation energy of the 

process taking place in the acid and inhibitive solutions, was determined. The obtained results showed that 

phenanthrolin effectively reduces the corrosion rate of this iron alloy. The inhibition efficiency (E %) of this 

compound increases with the concentration increase and attains a maximum value of 94% at 400 ppm. The increase 

of the temperature slightly decreases the inhibition efficiency of phenanthrolin against the corrosion of the ferrous 

alloy, a phenomenon that suggests the involvement of chemical adsorption of the inhibitor. 
Keywords: cast iron, corrosion inhibition, phenanthrolin, acid. 
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Abstract. Ni and its alloys have been employed as structural materials in corrosive environments because of their 

excellent corrosion resistance. The excellent corrosion resistance of this metallic material is largely due to the 

protective passive film formed on the surface 1, 2. This paper focuses on electrochemical studies of nickel oxide, 

formed on metallic Ni electrode in 0.5M H3PO4 aqueous solution by means of anodic polarization at various 

temperatures. Open circuit potential (ocp), potentiostatic polarization, potentiodynamic polarization, 

electrochemical impedance spectroscopy (EIS) and capacitance measurements are the principal techniques which 

are used. Mott–Schottky analysis shows that the passive film formed on nickel is p-type, corresponding to a 

preponderance of oxygen vacancies and nickel interstitials in the barrier layer [3]. The acceptor density and flat 

potential, of the semi-conductive passive layer growing on nickel surface in phosphoric acid solution, were 

determined.  

1 HeeJin Jang, ChanJin Park, HyukSang Kwon, Photoelectrochemical analysis on the passive film formed on Ni 

in pH 8.5 buffer solution, Chimica Acta 50 (2005) 3503–3508. 

2 Jianqiang Kang, Yifu Yang, Xi Jiang, Huixia Shao, Semiconducting properties of passive films formed on 

electroplated Ni and Ni–Co alloys, Corrosion Science 50 (2008) 3576–3580. 

[3] A. Fattah-alhosseini, S. Vafaeian, Comparison of electrochemical behavior between coarse-grained and fine-

grained AISI 430 ferritic stainless steel by Mott–Schottky analysis and EIS measurements, Journal of Alloys and 

Compounds 639 (2015) 301–30. 
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Abstract. Electrodeposition presents a rapid and cost-effective method for preparation of large-area ZnO thin films 

with high orientation degree, in terms of its low-temperature processing, arbitrary substrate shapes, and precise 

control of film thickness. In this work we report the influence of the electrochemical conditions on the properties 

of nanostructures of zinc oxide elaborated with aqueous mixed bath of zinc nitrate and potassium chloride at 50 °C 

and 60°C onto different substrates such aluminum, copper and Indium tin oxide. The deposits were characterized 

with scanning electron microscopy (SEM) to determine morphological properties, with impedance electrochemical 

spectroscopy (EIS), and with X-ray diffraction (DRX) which showed an important peak of ZnO  wurtzite structure 

with preferential orientation along the (002) axis. 
Keywords: Electrodeposition, chronoamperometry, ZnO, EIS, nanosheets 
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Abstract. In order to study a surface conditions effect on the corrosion behaviour of steel rebar, electrochemical 

tests were carried out in simulated concrete pore solution using samples with two different surfaces: polished and 

corroded (as received). The obtained results show that the oxide layer has a negative effect on the corrosion 

behaviour of reinforcement steel. This effect can be explained by the fact that the oxides provoke a decrease of the 

electrolyte resistance at the metal/concrete interface and reduce the re-passivating ability. In addition, the oxide 

layer acts as a physical barrier against the diffusion of hydroxyl ions, which prevents the re-alkalinization 

phenomenon.   
Keywords :  Corrosion, concrete, steel, chloride, rust. 
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Abstract. Polymeric coatings (acrylic, epoxy…) are widely used in buildings, vehicles, bottles and electronic 

equipments for both functional and aesthetic purposes. In the case of solar cells, coating can be used to optimize 

optical properties such as transmittance and reflectance as well as enhance self-cleaning capacity.  

In Saharan regions, like in many other arid regions, erosion of brittle materials caused by sandstorms is an important 

problem. Generally, glass sandblasting erosion is characterized by the formation of surface microcracks, chipping 

and sometimes craters. These defects affect the optical quality surface state of glasses and lead to a significant drop 

in the optical transmission. In the case of windscreens, the wear due to small particles erosion can affect driving 

safety. In the field of solar cells, the durability is also a great preoccupation.  
 In the present work, the effect of sandblasting and acrylic coating on the photovoltaic efficiency of a solar 

cell is reported. Erosion tests are carried out using different sand masses (50 - 200 g) to obtain different surface 

states. The sand flux velocity and impact angle are kept constant (25 m/s and 90°, respectively). By increasing the 

projected sand mass, the damage of the surface increases. After projecting 200 g of sand, it clearly appears that the 

arithmetic roughness increases up to 1.99 µm and the optical transmission falls from 91.4% (initial value) to 20%. 

The photovoltaic cell efficiency drops to less than 90%. After that, acrylic coatings are deposited on sandblasted 

samples, to fill the troughs of the microscopic surface defects. The deposited layer has permitted to improve the 

surface state by decreasing clearly the roughness and by increasing the transmission values (≈ 89%). the relative 

efficiency undergoes a significant improvement (98%). The failure mechanisms under scratch test of deposited 

coatings are investigated.  
Keywords: glass, erosion, optical transmission, photovoltaic cell efficiency 
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Abstract. ZnO thin films were prepared via Sol-gel method and were deposited on ordinary glass substrate using 

dip coating technique. These latters undergo optical annealing using UV irradiation, during 84 hours. The starting 

materials used were zinc acetate dihydrate 2-methoxyethanol which was used as solvent as well as 

monoethanolamine (MEA) as stabilizer. The characterization by measurement of optical absorption in the UV – 

visible domain, showed a shift of absorption edge for ZnO layers to high energies. The photoluminescence 

measurement reveals that the samples prepared exhibit intense emission bands in the visible and near UV. This 

observation led us to practical applications in area of optic and photovoltaic. 
Keywords :  ZnO thin films; Sol-gel method; UV absorption; Photoluminescence.  
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Abstract. Steel Sheet pile walls are widely used in excavation support systems, cofferdams, cut-off walls under 

dams, slope stabilization, water front structures, and floodwall. Corrosion in sheet pile leads to severe degradation 

processes which usually affect both the ultimate and serviceability limit state performance of the structure. Recent 

developments in mathematical modeling strategies, in association with in situ thickness measurements, have 

significantly enhanced the qualitative understanding of the corrosion processes at various locations within marine 

structures. A comprehensive mathematical model is developed that allows capturing all the main effects of 

corrosion. 
Keywords: Sheet pile; Corrosion; Mathematical; modeling 
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Abstract. Sputter-deposited thin films have wide application in many microelectronic Technologies in which film 

surface and microstructure have direct implication for device function and reliability, and the progressive reduction 

of size microelectronic device has generated great interest to apply a metal with low resistivity and superior 

electromigration in comparison to the existing aluminum (Al) or aluminum-alloy interconnections. The physical 

properties of the film may be strongly influenced by stress in such films. In this work we present a stress-strain 

evolution of Al-Cu thin films, deposited on glass substrates by RF (13.56 MHZ) magnetron sputtering and 

annealing up to 500°C. Film thickness of both types of coatings was approximately the same 3-4 μm. After 

characterizing thanks to X-Ray diffraction the structure of these phases, we focused on the study of their 

microstructural parameters (grain size, microstrain, density of dislocation). The strain measurement has been 

performed thanks to Williamson-Hall method classic [1] and modified [2].  

The residual stress of the films changes with the addition of elements (Cu,Fe %). The relaxation of stress was 

observed in all samples after annealing at 500°C. 
Keywords: thin films, stress, sputtering, thin films. 
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Résumé. Ce travail porte sur l’étude de la décomposition des dépôts métastables du système binaire (Al-Cu) après 

traitement de recuit à 500°C. Les dépôts nanostructurés Al-Cu ont été préparés par la méthode de pulvérisation 

cathodique magnétron radiofréquence (RF 13.56 MHz) à partir de cibles composites. Ces dépôts d'épaisseur 3 à 4 

µm ont été obtenus avec une composition homogène qui dépend du diamètre de l'insert de cuivre.  

L’évolution de la microstructure selon la composition chimique a révélé une forte corrélation des propriétés 

structurales du système pulvérisé Al-Cu avec la quantité de cuivre. Les mesures de résistivité des dépôts en fonction 

de la teneur en cuivre, montrent qu’elle croit progressivement, surtout du coté riche en cuivre. 
Mot clés : dépôt, Al-Cu, PVd,  
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Abstract. Square wave voltammetry (SWV) has been widely used in the development of electrochemical sensors 

and biosensors in recent years due to its high selectivity and sensitivity. It is of great interest and importance to 

rapidly and sensitively detect disease-related biomarkers, environmental pollutants (e.g., chemical contaminants), 

which are severely detrimental to human and animal life and the environment as a whole. The aim of this work is 

to provide a comprehensive review of the electrochemical SWV method and its significant applications in detection 

of small amounts of heavy metals. 

Environmental pollution is a serious global issue. It is well understood that increasingly pervasive chemical 

contaminants in the atmosphere and waterways are severely detrimental to human and animal life and the 

environment as a whole. Various techniques such as HPLC, GC, FT-IR and other wet chemistry methods are being 

used for the detection of various pollutants such as phenolic compounds, heavy metals and organophosphate 

pesticides. All of these techniques suffer from various drawbacks, while electrochemical methods [2] offer 

advantages, including rapid and sensitive detection and cost effectiveness.  

Lead-imprinted polypyrrole films were electrochemically prepared on gold plates played a role of working 

electrodes, in aqueous solutions containing pyrrole as monomer, lead (Pb) as ionic template, LiClO4 as supporting 

electrolyte and an organic composite using as cross-linking agent (L). Cyclic voltammetry and chronoamperometry 

were used as electropolymerization methods. The lead template ion was successfully trapped in the polypyrrole 

film where it created artificial recognition sites.  

The results show that ionic polypyrrole film on Au electrodes has been successfully fabricated. A linear relationship 

between concentration and current response between 10-6 and 10-9 was obtained with excellent reproducibility of 

the current and detection limit (S/N =3) as low as nanomol using the square wave voltammetry. 
Keywords: Square wave voltammetry (SWV), Limit of detection (LOD), Heavy metals, Molecularly imprinted polypyrrole (MIP), 

Environment.  
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Abstract. In this work, we study the effect of plasma nitriding on nano-hardness and corrosion resistance of low 

carbon steel samples. The plasma was generated through a radio-frequency inductively coupled plasma source. The 

substrate temperature increased (by the self-induced heating mechanism) with the treatment time for increasing 
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negative bias voltages. X-rays diffraction analysis revealed the formation of nitride phases (ε-Fe2-3N and γ’-Fe4N) 

in the compound layer of the treated samples. A phase transition occurred from 3.5 kV to 4.0 kV and was 

accompanied by an increase in the volume fraction of the γ’-Fe4N phase and a decrease in that of the ε-Fe2-3N phase. 

Auger electron spectroscopy revealed a deep diffusion of the implanted nitrogen beyond 320 nm. The nano-

hardness increased by ~ 400 % for the nitrogen-implanted samples compared to the untreated state, the nitride 

phases are believed to participate to the hardening. Potentiodynamic polarization measurements revealed that the 

plasma nitriding has improved the corrosion resistance behavior of the material. When compared to the untreated 

state, the sample processed at 4.0 kV exhibits a shift of +500 mV and a reduction to 3% in its corrosion current. 

These results were obtained for relatively low bias voltages and short treatment time (2 hours). 
Keywords: Plasma nitriding, Low carbon steel, Nano-hardness, Corrosion resistance, Negative DC bias voltage.  

 

The Effect Of Cu2+ Additive On Corrosion Resistance Of Phosphate Coating Of 

Rebar Steel 
 

Hakim Bensabra1*, Somia Belkhir2 Et Noureddine Azzouz 3 
 

1, 2, 3  University of Jijel, Materials-environment interactions laboratory (LIME) 

Adress: BP 98, Ouled Aîssa - Jijel 18000, Algérie.  

  hbensabra@gmail.com 

 

Abstract. Phosphating is the most widely used surface treatment and finishing of ferrous and non-ferrous metals. 

Due to its economy, speed of operation and ability to afford excellent corrosion resistance. Recently, its application 

on the steel rebar surface has become a more attractive alternative. 

 The objective of this work is to test the effect of Cu2+ on the corrosion resistance of Zn phosphate coating obtained 

on reinforcement steel. For this investigation, the evocated samples have been subjected to zinc phosphatating 

treatment in conventional phosphate bath modified by Cu2+ ions. There corrosion behaviour of treated samples was 

evaluated in simulated concrete pore solution using various electrochemical techniques (open circuit potential 

measurement, potentiodynamic polarization and electrochemical impedance spectroscopy). 

The obtained results show that the presence of Cu2+ ions in the phosphating bath has significantly improved the 

corrosion resistance of the steel. This improvement is mainly attributed to the formation of a copper-rich phosphate 

coating more stable than the one obtained in the conventional phosphating bath. 
Keywords: Corrosion, phosphatating, steel, concrete, copper, zinc. 
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Abstract. The aim of this work is to compare between the inhibitive effect of molybdate and vanadate ions on the 

pitting corrosion of aluminum alloy, series 5XXX, in chlorinated solution using open circuit potential 

measurements, potentiodynamic polarization and electrochemical impedance spectroscopy. In addition, scanning 

electron microscopy coupled with energy dispersive spectroscopy and X-ray photoelectrons were used for surface 

analysis.  

The results show that both inhibitors present an interesting protective effect against pitting corrosion of aluminum. 

However the effect of molybdates is more significant than the one of vanadates. This inhibitive effect is reflected 

through the substantial reduction of both the rate of pit nucleation and the current rise characterizing the pit 

propagation progress. 
Keywords :  Corrosion, aluminum, chlorides, inhibitor, molybdates, vanada 

 

Steel XC38 protection against corrosion by an organic compound (DHASC) in 

hydrochloric acid medium 
 

mailto:acmeriem@gmail.com


 

108 
 

ACNDT 2016                                                                                                                               IC-WNDT-MI’16 
 

Leila Hasniou, Saleh Chafaa, Amel Djdouani, Leila Lamiri, Linda Djaouane, Radhia Yekhlef  
 

Laboratoire d’Electrochimie et Matériaux moléculaires et des complexes, Département de Génie des Procédés Faculté de 

Technologie, Université Ferhat Abbas Sétif-1 

Centre de Recherche Scientifique et Technique en Analyses Physico-Chimiques  CRAPC 

 hasniouleila@yahoo.fr 
 

Abstract. Corrosion in industrial environments is a major factor limiting the lifespan of materials, causing many 

replacement costs and lost productivity. For a judicious selection of materials in particularly aggressive 

environments, one must often use standardized laboratory tests and / or factory whose validity and reliability have 

not always been clearly demonstrated. 

Corrosion inhibitors are a means of struggle against corrosion of metals and alloys relatively recent. The originality 

of this method is the fact that the anti-corrosion treatment is not done on the metal itself but through the corrosive 

environment. The inhibitor molecules may act on different mechanisms, thus giving them dependent inhibition 

material performance and study environment. 

In this work we have synthesized and characterized a novel organic compound (DHASC) To identify it, we 

appealed to the physicochemical methods of analysis: IR, UV-Vis, NMR 1H and voltammetry cyclic organic 

medium (DMF-Bu4NPF6 0.1M) was platinum electrode. The study of the inhibitory effect of the ligand on the 

corrosion of carbon steel X52 in hydrochloric acid medium and in the presents inhibition character. The inhibitory 

efficacy in hydrochloric acid medium, it reaches 69% at a concentration of 10-5M. The application of this new 

ligand synthesized in everyday life, the water treatment industry in the fight against corrosion. 
Keywords: Corrosion Protection Steel XC38, Inhibitor. 
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Abstract. Cu2O nanostructures were cathodically electrodeposited on SnO2:F (FTO) glass substrates at 60 °C from 

a sulfuric bath. The pH of the solution was adjusted to 11 with sodium hydroxide [1]. A systematic study of the 

effect of the cathodic potential of electrodeposition process, morphology, structural and optical properties of the 

Cu2O thin films was investigated. The cyclic voltammetry experience presents the range of the potential for the 

formation of Cu2O thin films. Mott-Schottky measurements were demonstrated that all the films are p-type 

semiconductor, with an increase in carrier density from 2.64 to 3.29×1018 cm-3. This result is attributed to the 

increase of the stoichiometry defects in the films with increasing potential. AFM images show a change in particle 

shape of the Cu2O depending on potential. Also, the surface of the deposits becomes roughened with increasing 

potential. XRD measurements show that all samples have a cubic structure with (111) oriented. In addition, a 

decrease in the average size crystallite with increasing of potential was observed. UV-visible absorption spectra 

shows optical band-gap energy varies between 1.93 and 2.22 eV. Photoluminescence spectra show three spectral 

emissions, one was attributed to the exciton emission of Cu2O in the visible region. The other emission at 720 and 

902 nm due to the different defect centres such as oxygen and copper vacancies. 
Keywords : Cu2O; electrodeposition; Mott–Schottky; nanostructures; optical properties; XRD 
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Abstract. The Ni-Co alloys have been investigated as important engineering materials for several decades due to 

their unique properties, such as high resilience, good corrosion resistance, thermal conductivity, electro-catalytic 

activity and their magnetic properties .In this work, we will try to give more value to these coatings, and this by 
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proof of their good tribological properties. For this, a comparison was made between the microstructural and 

morphological properties of high cobalt content nanocrystalline Ni-Co alloy coating (89% Co) with a 

nanocrystalline nickel coating produced electrochemically. Thus, a correlation between these properties and the 

mechanical and tribological properties of these deposits was made. 

The observation of the coatings produced by scanning electron microscopy (SEM) showed that the nickel coatings 

have a granular structure whereas the Ni-Co alloy deposits have a lens-shaped structure, with a considerable 

increase in the grains size of the Ni-Co alloy deposits. Analysis by profilometer confirms these results where we 

find that the surface roughness of nanocrystalline nickel coatings is less than that of Ni-Co alloy coatings. The 

results of XRD showed that the nickel coatings having an fcc phase structure while the Ni-Co coatings have a mixed 

phase structure hcp + fcc. . The study of micro-hardness of the coatings show that this latter follow the Hall Petche 

effect where nickel deposits which have the small grain size compared to that of the Ni-Co alloy show a higher 

microhardness to that of Ni-Co coatings. Pin on disk tribometric analysis under unlubricated conditions showed a 

great improvement of the wear resistance by the addition of cobalt on the nickel coatings, where the friction 

coefficient and the wear rates are reduced to very significant manner in the Ni-Co coatings compared with nickel 

coatings. 

Through this study it was found that the high cobalt content Ni-Co coatings having very good tribological 

characteristics, but before thinking about their application as anti-wear coatings alternative for nickel coating (less 

wear-resistant) or hard chromium coatings (toxic), we must think more about improving of their hardness that is 

lower than that of the latter coatings, and this either by their hybridization with other components such as hard 

particles of Si-C, Al2O3, ZrO2...,or by reducing of their grain sizes because their microhardness follow the Hall 

Petch effect as we have proved in this study. 
Keywords: Nickel coatings, Ni-Co coatings, Microstructure, Morphology, Microhardness, Tribological properties. 
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Abstract. With the extraordinary increasing performance of electronic devices, the influence of the surface states 

of silicon wafers is becoming important for a highly competitive industry in the field of semiconductors in general 

and photovoltaic (PV) in particular [1,2]. 

In this work, attempts have been made for study of etching the monocrystalline silicon wafers surface using 

Potassium Hydroxide (KOH) solutions. The etching experiments was conducted that the KOH concentration was 

varied from 15%, 23%, 30% and 40%, respectively. Solution temperature was maintained at 90˚ and etching time 

is 20min. The monocrystalline silicon (c-Si) is 100 oriented, p-doped and the resistivity is 1-3 Ω.cm. The surface 

states, the surface morphology, the surface reflectance and the minority carrier life were characterized with 

calculation of the arithmetical average roughness (Ra), scanning electronic microscope (SEM), the UV-Visible-

NIR Spectrophotometer and the quasi-steady state photo-conductance measurements, respectively. 

According to results obtained, we got the appropriate concentration of KOH is 23 %, with the lowest reflectance is 

10.84% and smoothest surface with Ra value of 0.55m. These different parameters were correlated to electrical 

proprieties in terms of carrier lifetime. In conclusion, the objective of our study is to enhance the minority lifetime 

of the wafers by modifying its surface roughness. 
Keywords :   average roughness (Ra); carrier lifetime; KOH; optical reflection; surface morphology 
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Abstract. The effect of the  oxygen dissolved and temperature on the synthesis of sulfide tin was studied with the 

cyclic voltamogamm and  pasivated in alkaline medium under anodic potentiostatic condition. Beside the sulfide 

tin films deposited   are uniform and well adhered. The latter is characterized by X-ray diffraction indicated the X-

ray diffraction indicates the Orthorombic SnS. All measurements reveal that  when the temperature increase the  tin 

film is less resistance  an oxygen dissolved is discussed. 
Keywords : Sulfide tin film,  electrochemical,  temperature, dissolved oxygen 
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Abstract. The corrosion behaviour of carbon steel in chloride solution containing different concentration of of 

sodium was studied with  Linear polarization and potentiodynamic measurement. Surface was  analysed with 

optical microscopie and visual inspection. All measurements reveal that the corrosion resistance is strongly 

dependent on both sodium hydrogenocarbonate concentration and immersion times. Potentiodynamic polarization 

curves showed that cathodic decreases the current densities and  increase the anodic current density with the 

increased  sodium of hydrogen the concentration. Besides, the study concluded that the higher the time of 

immersion, the higher is the resistance to corrosion. 
Keywords: Corrosion, Carbon Steel, sodium of Hydrogeno-carbonate,  sea solution 
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Abstract. Zinc oxide (ZnO) and Zn(1-x)CdxO thin films were deposited using a low cost spray pyrolysis method 

on the glass substrate at 450°C. For Cd doping, various concentrations of cadmium nitrate Cd(NO3)2 (1–8 wt%) 

was used in the spraying precursor solution. The structural, morphological, and optical properties of ZnO and 

Cd:ZnO films were investigated using X-ray diffraction (XRD),scanning electron microscope(SEM),atomic force 

microscope (AFM),UV–vis. X-ray diffraction study reveals that the ZnO and Cd:ZnO films are possessing 

hexagonal wurtzite structure. SEM and AFM studies showed that the grain size and roughness of the films are 

decreased with increasing of Cd doping concentration. Similar results were obtained in CdO films, using optical 

transmittance. Moreever, the optical band gap of the films decreases from 3.25eV to 2.90 eV with increasing 

concentration of cadmium.  Increasing Cd concentration in ZnO binary system, the absorption edge of the films 

showed the red shifting. 
Keywords :  Thin films, Spray pyrolysis, Cd-doped ZnO, Nanoparticles, Optical properties, Red shift 
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Abstract. The inhibition effect of Gum Arabic (GA) on the corrosion of API 5L X42 pipeline steel in 1 M HCl 

solution was investigated for the first time by electrochemical impedance spectroscopy and potentiodynamic 
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polarization curves, the results show that GA is a good inhibitor in 1 M HCl. The maximum percentage inhibition 

efficiency was found to be 92% at 2 g L 1. The adsorption of GA on pipeline API 5L X42 steel surface obeys 

Langmuir adsorption isotherm, and involves physical adsorption. Polarization curves reveal that GA acts as a 

mixed-type inhibitor in hydrochloride acid.  
Keywords: Gum Arabic, corrosion, steel, inhibition efficiency, inhibitor. 
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Abstract. The inhibition effect of Gum Arabic (GA) on the corrosion of API 5L X42 pipeline steel in 1 M H2SO4 

solution was investigated for the first time by electrochemical impedance spectroscopy and potentiodynamic 

polarization curves, the results show that GA is a good inhibitor in 1 M H2SO4. The maximum percentage 

inhibition efficiency was found to be 80% at 4 g L-1. The adsorption of GA on pipeline API 5L X42 steel surface 

obeys Langmuir adsorption isotherm, and involves physical adsorption. Polarization curves reveal that GA acts as 

a mixed-type inhibitor in sulfuric acid. 
Keywords: Gum Arabic, corrosion, steel, inhibition efficiency, inhibitor. 
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Abstract. Nucleation and formation of an oxide film  in contact with sliding unidirectional dry were studied in a 

vacuum chamber with and without the application of a magnetic field to identify the role of the intensity of  

magnetic field on the oxidation wear. The wear tests of AISI 1045 steel / steel AISI 1045 Were are carried in a 

tribometer  pin on disc  in three different gas environments: In ambiant  air , in oxygen at 105Pa and under vacuum 

at 5.10-5 Pa . The formation of the oxide film  depends strongly  on the partial pressure of oxygen and the intensity 

of the magnetic field. After de deliliation of the first wer debris, these debris wera compacted to form the ooxide 

film. 
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Abstract. Mettalic coating are generally used to protect steel, in this context  cermet coating are suggested for using 

in the marine environnement because of the absence of harmful element in their chimical composition. 

We spent this research to study the electrochimical behaviour of cermet coating applied onto carbon steel, low alloy 

(35CD4) by thermal spraying technic in NaCl 3% by mean of stationary (E = f(T) ; log i = f(E))  et nostationary 

(electrochimical impedance spectroscopy) electrochimical methods. The results show the existence of a galvanic 

coupling between the coating and the substrate, and coated steel performs better in NaCl 3% than the uncoated 

steel. 

We recorded a higher rate of corrosion of coated steel in agitated medium in front of no agitated medium. However, 

the increase  in agitation accelerates the corrosion process of our coating. 

The study by electrochemical impedance spectroscopy at corrosion potentiel on coated steel confirms the results 

obtained by classical electrochimical methods. 
Keywords : Carbon steel, WC Co Cr coating, thermal spraying, corrosion, NaCl3% ectrochimical methods. 
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Abstract. Mild steel were coated by hot-dipping in molten aluminum bath at 800°C and 1000°C for 90 minutes. 

Phase identification of the Fe-Al intermetallic compounds in the hot-dipped aluminide mild steel was carried out 

by using a combination of scanning electron microscope (SEM), energy dispersive X-ray spectroscopy (EDS), X-

ray diffraction (XRD) and electron backscatter diffraction (EBSD). The results showed that the intermetallic layer 

growing toward the steel substrate possessed a tongue-like morphology. The intermetallic layer of the hot dipped 

was composed of minor monoclinic FeAl3 and major orthorhombic Fe2Al5 at the temperature of 800°C and 

1000°C. But at the interface intermetallic/steel, the intermetallics compounds formed in this level are FeAl cubic 

and Fe3Al at the temperatures of 1000°C and 800°C respectively. These intermetallics compounds which appear 

in very thin layer, at the interface, are tangent toward the steel. 
Keywords: Mild steel, Hot-dipping, intermetallic Compounds, Aluminide layer, EBSD. 
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Abstract. The production of thin film solar cells has recently been of interest since they provide a potential 

enhancements for either low cost, low-energy requirements,  high efficiency and obtained materials of good 

crystalline quality[1]. In this work we deposit Zinc sulfide (ZnS), which is an n-type semiconductor with a good 

transparency in the visible region, it had been widely used as transparent electrodes in optoelectronic devices [2], 

ZnS is a direct wide band gap 3.5eV semiconductor [3]. So ZnS thin films have been widely investigated due to 

the variation on size and shape and are considered to be promising alternative thin films in many application sectors 

[4]. 

Electrochemical, structural and optical properties of ZnS thin films deposited by either potentiostatic or pulsed 

electrodeposition were investigated. The grown thin films of ZnS from the both processes were studied by means 

of Mott-Schottky (MS), XRD, Raman and UV-Vis spectrometry. The deposits of ZnS were grown using an aqueous 

solution containing 10-3M Na2S2O3 and 10-4M ZnSO4 at pH=2,4. The electronic properties using Mott-Schottky 

confirm the n type conductivity, the XRD and Raman show that the deposited films are polycrystalline in nature 

and crystallize with blende structure in both processes, while the optical properties of the deposited ZnS thin films 

have a band gap equal to 3.5eV. 
Keywords: electrodeposition , ZnS, MS,  pulse, potentiostatic. 
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Abstract. The Schiff bases are the organic compounds which contain azomethine group (R-C=N-). The Schiff 

bases are generally prepared by condensation of primary amines (-NH
2
) with carbonyl compounds (aldehydes and 

ketones). 
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Organicinhibitorsprotectthe metal surfaceagainstcorrosion by forminga uniform filmthereforereduces the 

degree of corrosion. 
Results obtained from the experimental data show Schiff bases inhibitor is an effective inhibitor for the corrosion 

of mild steel XC48 in 0.5 M sulfuric acid. Inhibition efficiency increases with an increase in the concentration of 

the studied inhibitor . The inhibitor showed a maximum of 83.6% of inhibition efficiency at 10-2 M. 

The adsorption of ligand Schiff bases on mild steel surface from 0.5 M sulfuric acid obeys the Langmuir adsorption 

isotherm.  

The electrochemical impedance study (EIS) measurement clarified that the value of Rct increased with the addition 

of the inhibitor, while the CPE value decreased, indicating the formation of a surface film.  

The data obtained from the tow different methods ; potentiodynamic polarization and electrochemical impedance 

study (EIS) are in good agreement. 
Keywords: acid solutions, mild steel, polarization,EIS. 
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Abstract. In this research an attempt was made to impose TiO2 photocatalyst properties, TiO2 thin films were 

prepared on glass substrate using a sol-gel dip-coating technique, the samples were calcined in air 500°C for 2 

hours. The crystalline structure of TiO2 films was dominantly identified as the anatase phase, characterisation by 

Raman spectroscopy confirmed that the anatase crystal type was retained and present in all simples. The 

photoactivity of samples was evaluated by methylene blue (MB) degradation. The TiO2 films deposited on glass 

substrates are single mode waveguides at 632 nm for both TE and TM polarisation; the guided modes have 

established stored value of the refractive index and thickness. 
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Abstract. Corrosion of reinforcement steel, induced by chlorides ions penetration, is the main cause of concrete 

structures damage. Because of its serious economic and social consequences, the protection against this 

phenomenon remains a major challenge for any country. Thus, various methods to combat this problem have been 

proposed, among them the use of corrosion inhibitors has become a more attractive alternative due to its 

effectiveness, ease of use and low cost price.  

The aim of this work is to study the inhibitive effect of tri-sodium phosphate on pitting corrosion of steel rebar in 

a simulated concrete pores solution, using potentiodynamic and electrochemical impedance spectroscopy tests. The 

use of this mineral compound is also justified by its non-toxicity. 

The obtained results indicate that the addition of phosphate ions to the chlorinated solution decreases significantly 

the corrosion rate by promoting the formation of a passive layer rich in phosphate on steel surface. This layer acts 

as a physical barrier against chloride ions diffusion. The optimal inhibition rate is given by a phosphate ions 

concentration corresponding to [PO4
3-]/ [Cl-] equal to 0.5.  

Keywords:  steel, concrete, corrosion, chloride, inhibitors, phosphate. 
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Abstract.  Des  couches minces de  nitrure de zirconium ZrN ont été déposées sur des substrats de silicium Si (1 0 

0) à des températures de 300°C et de 500 °C par la technique d’ablation laser PLD (Pulsed Laser Deposition)  en 

utilisant un laser excimère KrF. Cette expérience a été réalisée sous ambiance d’azote (N2) à des pressions de 5.10-

3, 10-2, 2.10-2 et 5.10-2 mbar. Les analyses de ces couches par la diffraction des Rayons X (DRX) ont montré que 

les couches déposées sont formées de nitrure de zirconium (ZrN), d’oxyde de zirconium (ZrO2) et  d’oxynitrure de 

zirconium (Zr7O11N2). Une analyse morphologique est faite par le Microscope électronique à Balayage MEB, 

montrant que le dépôt de ZrN est dense et homogène sur toute la surface du substrat. Ce travail présente aussi une 

étude de l’interaction laser-matière en régime nanoseconde à l’aide d’une approche expérimentale « masse 

ablatée ». Cette approche vise à quantifier la quantité de matière ablatée, et aussi permet de décrire les régimes 

d’ablation. Une comparaison des résultats obtenus par masse ablatée et les images MEB des sillons  d’ablations sur 

la cible de zirconium ont permis de montrer les phénomènes et régimes d’ablation. Les propriétés mécaniques sont 

explorées par l’utilisation de la nanoindentation, une méthode très efficace pour obtenir la dureté et le module de 

Young des couches minces de ZrN. 
Mots clés: Couches minces, Ablation laser, PLD,  ZrN, DRX. 

 

Corrosion study of Neodymium-Iron-Boron alloys: Neutron reflectometry of the 

ultra-thin polymer film interfaces and effectiveness of polymer coatings 
 

S. Benfattoum, A. Lounis*, M. Azzaz, D. Miroud and B. Guedioura. 
 

Abstract. Neodymium-iron-boron alloys are very sensitive, particularly to the air humidity. The aim of this work 

is to study the effectiveness of polymer coatings against corrosion in the cases cited above. This work is financially 

supported by the Research Thematic Agency in Science and Technology.  In this context we introduced the neutron 

reflectometry to study the ultra-thin polymer film interfaces of polymethyl-methacrylate (PMMA). Reflectometry 

experiments were conducted at the nuclear research center of Draria (Algiers). The preparation of the PMMA films 

is performed by means a technique based on depositing a thin film on a planar solid surface.  First, we realized 

calibration settings "zero" reflectometer: one seeks the zero position of the detector, the optimal position of the 

sample and its angle of rotation. The measured reflectivity as a function of the scattering vector Q, gives information 

on the thickness of layers, roughness of multilayer system. From the spectrum of the reflectivity vs. the wave vector 

(scan -2 of the PMMA film), we find a thickness of the PMMA film. Electrochemical measurements were 

performed in a three electrode cell using a VoltaLab Master4, Model 273A potentiostat. The samples of Nd-Fe-B 

magnets covered by the PMMA film are used as working electrode in the NaCl (0.5M) solution. The polarization 

parameter values, corrosion current density (Icorr) and the polarization resistance (Rp) were determined.  We note 

that for variable thickness of PMMA film 485nm and 1,5µm the polarization resistance are 518cm²  and 

6550cm² respectively. The corrosion rate values obtained show interesting perspectives for our work. The 

corrosion resistance is improved in the presence of PMMA layers. 
Keywords :  Rare earths, magnet, corrosion, polymer coatings 
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Abstract. In order to understand fully the results from X-ray diffraction or scattering analysis, it is benefecial to 

understand the interactions between X-rays and matter.  X-ray methods are generally non-destructive, in that sample 

preparation is not required, and they can provide a very appropriate route to obtain structural information on thin 

films and multilayers. Analysis can be performed across the whole spectrum of material types from perfect single 

crystals to amorphous materials. 
In this work, X-ray diffraction was involved to study  the formation of crystalline nickel silicide phases. For this 

purpose, Ni nanometric thin films were deposited on Si (100). XRD  technique have shown that the Ni2Si silicide 

is the predominant phase at   350°C. For the annealed samples  at 500°C, only NiSi monosilicide is detected. When 

the annealing temperature increases to 750°C the NiSi2 disilicide is the main formed phase.    
Keywords: Thin films, nickel silicides, X-ray, XRD. 
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Preparation electrochemically and structural and morphological characterization of 

thin films based on zinc oxide 
 

F.Touri, A. Sahari. 
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 faridatouri@gmail.com 
 

Abstract. Zinc oxide (ZnO) is a semiconductor wide direct gap (3.37 eV), which has many interesting properties 

(chemical, piezoelectric, optical, catalytic, ...) .A wide range of applications makes it one of the most studied 

materials in the last decade, especially in nanostructured form. In this work, we study the electrochemical synthesis 

of thin films by anodizing a sheet of zinc that is studied in an aqueous electrolyte constant concentration and under 

the influence of various parameters: temperature, presence of oxygen and the change pH 
The structural and morphological characterization ZnO thus produced were conducted by X-ray diffractometry 

(XRD), scanning electron microscopy (SEM) 
Keywords: oxidation of Zinc, anodizing, thin layer 
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Abstract. The aim of this study is the characterization of multi-material developed by Hardfacing using the Manual 

Arc welding (SMAW) process. To highlight the effect of the thermal cycle on the interfaces 

cohesion,particularly on the steel substrate. 

We focused on the electrochemical behavior of the hardfacing in marine environment and evaluated the 

influence of heat treatment on the different parts of the Hardfacing. Microstructural characterization was 

assessed using the optical microscope (MO) The scanning electron microscope (SEM) to evaluate the 

corrosion degree and the composition of the corrosion product. 
Keywords: 25CD4 Steel,Hardfacing, electrochemical characterization, corrosion 
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Abstract. Molybdenum coatings were prepared on industrial carbon steel using thermal arc spray technique. The 

corrosion behavior of Mo coatings in simulated Mediterranean sea water at 3.5% NaCl solutions. The surface and 

interfaces coatings were investigated by scanning electronic microscope SEM and XRD, it show the morphology 

and the structure of coating in the surface which showed that the surface of the coatings consists essentially of 

Molybdenum, the SEM investigations combined to EDS analysis of the interfaces of Mo/steel revealed the 

formation of two kinds of phases Phase λ and αFe. The coatings was evaluated by the friction tests using mechanical 

wear which are characterized with tribological test, also Electrochemical impedance spectroscopy (EIS) and 

polarization measurements have been used to evaluate the coating performance 
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Keywords: Molybdenum;Wire-arc thermal spray;  Electrochemical Impedance Spectroscopy. 
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Abstract. Les pertes par corrosion, représentent une composante importante du pourcentage des pertes 

technologiques dans diverses industries impliquant un nettoyage acide. En termes de protection, les inhibiteurs 

constituent un moyen pratique et économique pour lutter contre la corrosion. Cependant, la mise au point 

d’inhibiteurs de corrosion non toxiques et biodégradables devient un enjeu primordial. Les extraits de plantes sont 

devenus importantes comme source d’inhibition écologiquement acceptable, facilement disponible et utilisable 

pour une vaste gamme de prévention de la corrosion. 

 L'objectif de ce travail consiste à étudier l'action inhibitrice d’une substance verte et naturelle à base de plante, sur 

le comportement à la corrosion de l’acier au carbone X 70 largement utilisé dans la construction des pipelines, dans 

HCl 1M, en utilisant différentes techniques électrochimiques. Les résultats obtenus montrent que l’inhibiteur est 

doté d’un pouvoir inhibiteur appréciable, et le caractère dominant dans notre cas traduit une cinétique de transfert 

de charge. 
Mots clés : acier, corrosion, plante, techniques électrochimiques, efficacité inhibitrice 
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Abstract. The ferritic stainless steel has low cost compared with the austenitic, duplex (ferritic-austenitic) and 

martensitic stainless steel, our study in the present works its electrochemical behavior with and without the presence 

of intermetallic phase for the application at the room temperature. After the tests electrochemical in the solution of 

3wt% NaCl  the results shows a good resistance general liquid corrosion at the room temperature with the 

precipitation of hardening intermetallic phase compared without the presence of intermetallic phase in ferritic 

stainless steel. 
Keywords: ferritic stainless steel, precipitation, intermetallic phase, electrochemical 
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Abstract. Nowadays, transparent conducting thin film coatings of p-type semiconductors are required in different 

applications such as transparent electrodes for optoelectronic devices. Such p-type transparent semiconductors are 

relatively rare; Nickel oxide (NiO) is one of these oxides. Last years, a growing interest has been devoted to nickel 

oxide thin films. Due to its high chemical stability, as well as optical magnetic and electrical properties, NiO has a 

variety of applications in electronic devices, smart windows and hetero-junction solar cells. 
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NiO thin films were deposited on glass substrates by chemical spray pyrolysis technique. A high quality crystal 

was obtained after annealing at 500 K. The structural properties of the films have been studied by the X-ray 

diffraction (XRD). It has been shown that thin films in the NiO crystallized structure is attained after the deposition. 

Whatever the precursor molarity, the grain size is about 28-62 nm. The crystallites are preferentially oriented in the 

directions (111) at 0.2M and (200) at 0.3M. 
Keywords:  Thin film, NiO, spray pyrolyse, structural properties, solar cells, X-ray diffraction. 
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Abstract. Aluminium alloys of 6xxx series are well used in the marine environment due to their good ratio: 

mechanical properties /corrosion resistance. Alloy 6082 is known as the strongest among 6xxx series in terms of 

strength and corrosion properties. 

This work aimed to analyze the effect of solution heat treatment and artificial aging temperatures and time on the 

electrochemical and mechanical behaviors of a dipping 6082 T-651 aluminium alloy, to this effect, the alloy 

undergone treatments at different temperatures and times. 

Microhardness measurements were taken to put in evidence the hardening effect of these treatments; thereafter we 

performed electrochemical tests with the intention to evaluate the corrosion behavior in NaCl (5%) medium. 
Keywords :  6082 T-651 Aluminium Alloy, artificial aging, hardness tests, electrochemical tests 

 

Electrochemical behavior and microstructure of infiltrated hard material 
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Abstract. Hard materials composites used in this study were obtained by spontaneous infiltration of mixture lose 

powder base (WC/W2C, W, Cu,Ni,Mn) with alloyed  bronze, and this infiltrated composites were brazed with(Ag-

Zn-Cu-Mn-Ni) filler metal.  

In recent years, the brazing of the hard alloy has been widely applied. Research on the brazing technology of the 

hard alloy and the microstructure of brazing joining at the location of the combined interface is important and has 

practical value. [1] 

The importance of the corrosion resistance of hard materials composites is emphasized by the tools applied in the 

sphere of aggressively corrosive environment [2–3]. Hard materials composites typically fail by corrosion of the 

less resistant phase, which is defined by the environment. Moreover, galvanic interactions between the phases of 

different nobility take place [4]. 

In this study we focus on the microstructural characterizations and the influence of Microstructural parameters on 

the corrosion susceptibility of this type of hard materials composites.  

The results of electrochemical and microstructural characterizations show that the electrochemical behavior of this 

type of composites is very complex due to the heterogeneous microstructure and binder phase composition and 

dependent by several microstructural parameters. 

Keywords:  powder, infiltration, brazing, electrochemical, corrosion, interfaces. 
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Abstract. Ceramic coatings are used extensively in industrial applications, mostly to reduce wear on the machines 

components. Large residual stresses developed in coating films are due to intrinsic and/or thermal influence. It’s 

produced by a mismatch between the thermal contractions of the film and the substrate, or as a result of other 

reasons, such as growth phenomenon that generates and other structural defects. It is therefore important to 

elucidate the factors that generate residual stresses in the film since they exert a strong influence on the mechanical 

properties of the coated, and in addition, to the tools and machine parts. The aim of the present work is to investigate 

the effect of films thickness and the annealing on the residual stress, and microstructure.  Deposits Cr-N, Mo-Cr-

N, Ti-Al and Ti-Al-N are thus produced by PVD on silicon substrates. The compressive stress reaches a peak value 

of about 5 GPa. This stress peak appears to thickness ranging from 200 to 300 nm. There is a correlation between 

the variation of the stress, temperature of annealing and the phenomenon of thin film growth.  The observation of 

cross section thin films, by Scanning Electron Microscope (SEM), shows that the thickness of the Ti-Al-N film is 

much lower than that of the Ti-Al layers. Scratch test shows that the doping of nitrogen in the film promotes the 

adhesion and hardness of the Ti-Al coatings. 
Keywords: Hard coatings, PVD, residual Stress, thermal stability, adherence. 
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Abstract. Production of natural gas does not always without problems even if solutions are always found, these 

problems are complex and numerous. Among them, there is at least one that met the producers and remains 

relatively unknown and unpredictable: it is corrosion. 

Corrosion is the most widespread degradation phenomenon in the production of hydrocarbons; it is the origin of 

the majority of pressure equipment failure. Note also that a quarter of annual global steel production is destroyed 

by corrosion, about 5 tons of steel are destroyed per second. 

The aim of our work is to conduct a study on the state of corrosion in gas production equipment in order to bring 

practical solutions to reduce the impact of this problem on production equipment and operate in the best conditions, 

and protect people and the environment against corrosion. Relying heavily on the most used method in gas projects 

(pipeline) is the cathode method, its implementation, and its equipment.  
Keywords: corrosion, cathode protection, pipeline, impressed current, sacrificial anodes 
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Abstract. Sacrificial anodes cathodic protection are often used as a method of protection against corrosion. 

Estimating anode service life is therefore of practical importance to gain information on long-term performance. 

The consumption rate can be determined from anode weight loss. In this work, sacrificial anode was carried out to 

determine the consumption rate in solution using weight loss for various time. The samples were immersed in 

natural seawater, for different time at room temperature. The weight of the sample before and after immersion was 

measured after the cleaning of specimens according to the standard method ASTM G1. After the test, the anode 

current efficiency and capacity were calculated based on the measurement of the weight loss. The morphology of 

corrosion products was examined by optical and scanning electron microscopy (MEB).The element distribution 

was analyzed by with energy dispersive X-ray spectroscopy (EDS).The corrosion product can take many forms 

depending on the structure of the metal and the corrosive environment. 
Keywords :  Sacrificial anode, weight loss, efficiency; capacity, consumption rate, cathodic protection. 
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Abstract. In this work, structural, morphological, and mechanical properties of Ti-Si thin films grown by Vacuum 

Thermal Evaporation were investigated. A series of Ti-Si coatings have been deposited by vacuum thermal 

evaporation technique, on Z200 steel and Si (100) substrates. 180 mg of titanium powder,  and  4 at. %, 7 at. %, 11 

at. %, 17 at. % of Silicon grains were used as deposition source. 

X-ray diffraction, Scanning Electronic Microscopy were employed for structural and morphological study of the 

films, Raman measurement was used to obtain more information about structural changes of Ti-Si films, and nano-

indentation hardness testing test was used to evaluate the mechanical properties, the corrosion behaviors of the 

coatings were studied in aerated 3.5 wt. % NaCl aqueous solutions by interpretation of the electrochemical anodic 

polarization curves. 

The X-Ray Diffraction patterns reveal that all films are polycrystalline and matched those of α-Ti , Ti5Si3, Ti-Si, 

and Ti4Si3, the grain size of the as deposited coatings calculated from DRX results increase from 36 nm to 75 nm 

when the Silicon contents passes from 0 at % to 17%, the hardness and the Young’s Modulus increase firstly to 

achieve a maximum value 26.6 GPa, and 636.5GPa then decrease smoothly with a further addition of Si to a weak 

value    
Keywords: Ti-Si, Vacuum Thermal Evaporation 
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Abstract. The main objective of this study is to investigate the corrosion behavior of the fusion zone of welded 

joints of austenitic stainless steel AISI 316L according to the chemical composition of two-filler metals: ER316L 

and ER308L. The execution of welded joints was made by tungsten inert gas process (TIG). Microstructural and 

mechanical characterization are investigated. The corrosion behavior of these two welds, in appropriate media, will 

show which of these two-filler metals has good corrosion resistance. 
Keywords: austenitic stainless steel, corrosion, T.IG, NaCl solution.  
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Abstract. The most obvious technique to protect a metal against corrosion it is cathodic protection by sacrificial 

anode. This method is to decrease the evolution of the risk of corrosion on the all constructions steel which entered, 

immerge en contact an electrolyte, which to lower the potential of the work. Cathodic protection by sacrificial 

anode makes it possible to preserve in its integrity surface external of the buried structures of the work which to 

reduce the speed of corrosion. The effectiveness of an installation of protection against corrosion can be checked 

by measuring the galvanic potential periodically is maintained to -0,850 V /CuCuSo4.  

The aim work to improve monitoring of the application of criteria of cathodic protection criteria by developing 

tools and methods to estimate soil corrosivity from electrochemical and physico-chemical parameters and 

identifying the “necessary and sufficient” conditions to guaranty a negligible corrosion rate.  
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Results show, on one hand, that soil corrosivity could be estimated by the measurements of four main parameters: 

soil resistivity, Conductivity, pH and of soil and open circuit potential of steel. These parameters could be measured 

on the soil and contacting steel of an electrochemical system and could immediately give a first good estimation of 

the soil corrosivity. On the second hand, a detailed analysis of the polarization curves led to an estimation of residual 

corrosion rates of steel X70 connected to the buried pipeline. The decrease with time of this residual corrosion 

phenomenon could be followed and quantified. The residual system under the simulation of cathodic protection PC 

by sacrificial anode of carbon the residual system under the simulation of cathodic protection PC by sacrificial 

anode of carbon steel of X70 nuance in the ground simulates by the two methods crossing and parallel. The results 

show that X70 steel buried are protected with a fixed distance protected by anodes (Mg) with the interference 

another work not protected, the likely technique of crossing to corrosion by parallel report one in the ground.  
Keywords: corrosion, cathodic protection, steel, numerical simulation and DC interference. 
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Abstract. Noble metal oxides, single or in mixtures with oxides of valve metals, are known as materials with good 

electrocatalytic activity and super capacitive properties. Among them, the most frequently used is RuO2–TiO2 

mixed oxide, due to their wide and long-standing application such as pigments, fillers, catalyst supports, and photo-

catalysts.  

The importance of the nanopowders of RuO2-TiO2 coatings for various applications has motivated the further 

development of processing technologies. The most important features of these mixed oxides is due to its specific 

surface area, selectivity, mechanical and chemical stability and a good electrocatalytic activity. The proprieties of 

these oxides result directly from their size and morphology, which, on the other hand, depend on the preparation 

procedure and conditions.  

Several methods of RuO2-TiO2 elaboration have been reported in the literature. In the present paper, RuO2-TiO2 

powders have been successfully synthesized via a sol gel method and reflux process by using hydrolysis of titanium 

oxide nanopowders (prepared in the first stage) with its mixture anatase and rutile phases synthesized by sol gel 

route and RuCl3 as rhutenium source in water and alcohol. Nanopowders thus prepared are characterized by X-ray 

diffraction, UV solid, SEM, ATG/DSC and FTIR techniques. The XRD spectrum confirms the complete conversion 

of RuCl3 to RuO2 with the presence of TiO2 in its anatase phase only, which is due to the conversion of rutile TiO2 

to anatase TiO2. The crystallite size calculated from Debye-Scherrer’s formula is 9 nm.  

UV solid study show that the characteristic absorption bands of TiO2 has a low intensity; this is only due to the 

strong absorption of RuO2 by contribution to titanium oxide. It is reported an increase in absorption intensity with 

the RuO2 content. This can be attributed to the external effect of resonance related to the excitation of electron 

collective oscillations in the RuO2 nanoparticles by the electric field of the electromagnetic wave [1].  
Keywords :  RuO2-TiO2, nanopowders, sol gel. 
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Abstract. We have investigated the initial adsorption of an fluorine (F) atom on Si(001) surface by means of first-

principles calculations using pseudopotential method implemented in SIESTA code. 

Three high-symmetric adsorption sites of F on Si(100) were examined : top , bridge and hollow sites. For an F atom 

adsorbed on perfect Si(001) surface, we found that F atom prefer the bridge adsorption site with a high adsorption 

energy of 6.47eV. However, in the relaxed case, the adsorption of an F atom leads to a Si(001)-2×1 surface 

reconstruction and the most stable adsorption site corresponds to the dangling bond site of a Si(100) surface top 

layer. The Si-F bond is calculated to be 1.67 Å and the adsorption energy of the F atom is evaluated to be 6.51eV, 

which are in good agreement with the results of T. Ezaki and al. [1]. 
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Evolution of Texture and Residual Stresses With the Thickness for Aln Films 

Deposited by dcMS on Si (100)  
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Constantine 25017, Algeria. 2Département de Pharmacie, Faculté de Médecine, Université Constantine 3, Algeria. 3Institut 

des Matériaux Jean Rouxel IMN UMR 6502, Université de Nantes, 2 rue de La Houssinière BP 32229, 44322 Nantes Cedex 

France.  

Abstact This work presents a study on fiber (0001) development and residual stress evolution during growth film. 

Aluminum nitride (AlN) films were deposited by dc magnetron sputtering (dcMS) on Si (100) substrates in Ar-N2 

gaz mixture, at different thickness. The texture characterizations were performed by X-ray pole figures techniques. 

It was found that the (0001) fiber becomes more marked with increasing of the thickness (Fig. 1). The (10-11) and 

(10-12) FDPs confirm the presence of reinforcements on the (0001) fiber from the thickness 640nm. The angles 

between these reinforcements are about 60° and 120°. The observed asymmetry increases with thickness. The 

residual stress decrease with the thickness increase Fig (2).  
Keywords: AlN thin films, dcMS, Fiber texture, Asymmetry, residual stress.  

 

Experimental and computational studies on the inhibition efficiencies of Tyrosine 

and phenylalanine as green inhibitors for mild steel in acidic medium 
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Abstract. Inhibition efficiencies of Tyrosine(Tyr) and Phenylalanine(Phe), two amino acids products, have been 

studied as green corrosion inhibitors on corrosion of mild steel in acidic medium(solution of 0,1M of H2SO4). 

Experimental results showed that these products suppressed both anodic and cathodic reactions and have an 

interesting inhibitory property despite the hostile environment. In this case, for all concentrations used, the 

inhibition efficiencies followed the order : Tyr > Phe. 

In order to further study the corrosion mechanism, quantum chemical parameters such as 

EHOMO (highest occupied molecular orbital energy), ELUMO (lowest unoccupied molecular orbital energy), 

hardness (η), polarizability (α), total negative charges on atoms (TNC), molecular volume (MV) and total energy 

(TE), have been calculated at the B3LYP level of theory with 6-311++G** basis set, using density functional theory 

(DFT) method in gas and aqueous phases. 

The results showed that these two inhibitors can adsorb on mild steel surface by donor acceptor interactions between 

lone-pair electrons of heteroatoms/ π-electrons of aromatic ring vacant d-orbital of iron. 
Keywords: Corrosion, Amino acids, Inhibitory efficiency, Mild Steel, acidic medium 
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