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WEDNESDAY, 9 September 2015

WED, 09:30 - 10:15 PLENARY LECTURE 2.1 Room Galileu
Thermoset versus Thermoplastic composites: from raw materials and semi-products to final
parts

Professor Anténio Torres Marques
(Faculty of Engineering of University of Porto, Portugal)
Chair: Professor Prof. Stefan Pastrama (University Politehnica of Bucharest)

WED, 10:15- 11:00 PLENARY LECTURE 2.2 Room Galileu
A comparative study of nanotube-epoxy interphasial interaction in CNT and TNT-epoxy matrix
nanocomposites
Professor George Papanicolaou
(University of Patras, Greece)
Chair: Prof. Gabriel Jiga (University Politehnica of Bucharest)

WED, 11:00 - 11:30 COFFEE-BREAK Lounge

WED, 11:30- 12:15 PLENARY LECTURE 2.3 Room Galileu
Virtual bronchoscopy method based on a graphical processor unit implementation of the
marching cubes algorithm
Professor Stefan Pastrama
(University Politehnica of Bucharest)

Chair: Prof. Antdnio Torres Marques (Faculty of Engineering of University of Porto, Portugal)

WED, 12:15 - 14:15 LUNCH Lounge
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2024 T351 Al-alloy welding process
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#28 Stress intensity factors of a compact mixed mode #34 Friction stir welding of polymers: review and
specimen: finite element analysis prospects
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#85 Comparison between three fatigue damage models #89 Friction stir weld-bonded aluminum joints
and experimental results for composite materials Daniel F. O. Braga, L. M. C. de Sousa, V. Infante,
submitted to spectrum loading Lucas F.M. da Silva, P. M. G. P. Moreira
Mohammed Bousfia, M. Aboussaleh, B. Ouhbi

#86 Fatigue Analysis of a Hopper Knuckle Connection of || #73 | [Optimization of milling parameters to improve the
a 181k Ton DWT Bulk Carrier under Global and Local surface roughness using the Taguchi methodology
Loads Alberto Blanca, Jorge Meireles, Hernani Lopes,
V K Kapnopoulou, P A Caridis Jodo Ribeiro

#62 Study of effect of R-ratio on fatigue crack growth #88  Structural glass — material for members and parts
using Artificial Neural Network of load-carrying structures in civil engineering
K.N.Pandey, Chetan Swaroop Marcela Karmazinova, Jindrich Melcher, Ondrej
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Nikolay A.Makhutov, Vladimir V. Zatsarinniy, Dmitry
O. Reznikov
An analytical model to estimate the maximum #90
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using the example of a fivefold laminate
René Ringli, Thomas Vogel
Biomechanical analysis of PDMS channels using #65
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Catia Cardoso, Carla Fernandes, Rui Lima, Jodo
Ribeiro
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J.A.F.O. Correia, A.M.P. De Jesus, R. Brighenti,
P.M.G.P. Moreira, R.A.B. Cal¢ada, A. Fernandez-
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#1
WED, 18:30 - 23:00 BANQUET

Title and Author (s)

Effect of aluminosilsesgioxane addition and
various curing conditions on the
thermomechanical properties of glass fiber
reinforced epoxy composite

Danuta Matykiewicz, Mateusz Barczewski, Beata
Dudziec

Validation of the dynamic behavior of composite
materials with discontinuities

Mihaela Sava, Anton Hadar, loan Parausanu,
Florin Baciu, Stanescu Marius Marinel

Mechanical properties of magneto sensitive
elastomer with iron particles at uniform magnetic
field intensity

Sneha Samal, Jarmil Vlach, Pavel Kavan

Plasticity Determination of CoCrMoTi alloy
Alexandru Ghiban, Brandusa Ghiban, Nicolae
Serban, Cristina Maria Bortun

Deformability behaviour of new cobalt based
alloys

Alexandru Ghiban, Brandusa Ghiban, Nicolae
Serban, Cristina Maria Bortun

Valorisation of industrial waste
Didouche Yasmina-Fadhéla

Casa da Musica
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THURSDAY, 10 September 2015

THU, 09:30 - 10:15 PLENARY LECTURE 3.1 Room Galileu
Material and shape crash-box influence on the evaluation of the impact energy absorption
capacity during a vehicle collision
Professor Gabriel Jiga
(University Politehnica of Bucharest, Romania)

Chair: Dr. Pedro Moreira (INEGI)

THU, 10:15 - 11:00 PLENARY LECTURE 3.2 Room Galileu
Constitutive law describing the strength degradation of fiber reinforced composites subjected to
cyclic loading
Professor Alberto D’Amore
(Second University of Naples-SUN, Italy)

Chair: Prof. Mario Vaz (Faculty of Engineering of University of Porto)

THU, 11:00 - 11:45 COFFEE-BREAK Lounge

THU, 11:45-12:15 PLENARY LECTURE 3.3 Room Galileu
Time-Dependent Behavior of Polymers: Viscoelasticity/Viscoplasticity and Physical Aging
Professor Rui Miranda Guedes
(Faculty of Engineering of University of Porto, Portugal)

Chair: Professor George Papanicolaou (University of Patras)

THU, 12:45 - 14:15 LUNCH Lounge
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THU, 14:15-15:30

Session 6 Room Newton
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Chair: Rui Miranda Guedes

Ref:
#23

#24

#25

#74

#87

Title and Author (s)

The electrochemical investigation on corrosion behavior of two titanium aluminide in aqueous
environments

Alexandra Banu, Marcu Maria, Alexandru Paraschiv, Oana Trusca

New coatings for short-term oxidation protection of titanium aluminide at 850°C

Maria Marcu, Alexandra Banu, Luminita Georgescu,Cristina Juganaru

DSC analysis of titanium aluminde correlated with short term oxidation behavior
Alexandra Banu, Marcu Maria, Elena Anghel, Cristian Doicin

Degradation analysis of fiber-metal laminates under service conditions to predict their
durability

A.Viandier, D. Stefaniak, C. Hiihne, M. Sinapius

A ‘complete’ characterization study of anomalous behaviour of hygrothermally aged FRPs
Sotirios A. Grammatikos, Mark Evernden

THU, 15:30-16:00 COFFEE-BREAK Lounge

THU, 16:00-17:00

Session 7 Room Newton

TOPIC: Polymers and Polymer Matrix Composites Il
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Ref:
#2

#10

#95

Title and Author (s)

Stable and degradable all-aliphatic polyurethane elastomers

Milena Spirkova, Magdalena Serkis, Rafat Poreba, Jifi Hodan, Jana Kredatusovd, Ludka
Machova, Dana Kubies

The accelerated effect of nanoparticles on the degradation of the thermomechanical
properties of a bio-based polymer

Evagelia Kontou

Optimization of the hybrid viscoelastic interphase model

Psarra Erato, Papanicolaou George

THU, 17:15-17:45 CLOSING SESSION Room Newton

Conference Organizing Committee
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Dynamic mechanical properties of PLA and PLA/CNT-COOH biodegradable nanocomposites thin film
Viviana Correia Pinto, Marta Martins, Nuno Rocha, Rui Miranda Guedes

Experimental and numerical analysis of creep and stress relaxation behaviour of PLA-PCL fibres

Catia Martins, Viviana Correia Pinto, Rui Miranda Guedes, Antdnio T. Marques

Preparation of PVP Polymer Electrolytes and their Application in Solid State Dye Sensitized Solar Cells
D.l. Giannopoulos, D.A. Chalkias, G.C. Papanicolaou

Low energy impact and post impact behavior of epoxy matrix-woven flax fabric composites

D.A. Chalkias, A.F. Koutsomitopoulou, G.C. Papanicolaou

Strain rate effects in micro and nano TiO2 epoxy resin particulate composites

A.E. Manara, L.C. Kontaxis, G.C. Papanicolaou

Thermal Shock Cycling Effect on the Flexural Stress Relaxation Behavior of Glass-Epoxy Composites

E.A. Tsiangou, L.C. Kontaxis, G.C. Papanicolaou

The double role of fibers as reinforcements and heating elements for polymer curing in thermoset matrix-fiber
composites

I. E. Chontzoglou, L.C.Kontaxis, G.C. Papanicolaou

Modeling the Mechanical Degradation Due to Moisture Absorption in Polymer Matrix Composites

P.D. Fotou, G.C. Papanicolaou

Modeling and Experimental Investigation of the inclusion geometry and concentration effect on the quasi-
static properties of a semi-green epoxy matrix

F.K. Kozaniti, L.C. Kontaxis, G.C. Papanicolaou

Development of a Starch Reinforced Chios mastic- olive oil matrix new green composite material

D.E. Anastasiou, L.C. Kontaxis, G.C. Papanicolaou

Nitinol layered composites: manufacturing and electrical properties

E.J. Pappa, G.C. Psarras, D.V. Portan, G.C. Papanicolaou

Thermomechanical characterization of epoxy/carbon black/graphene oxide hybrid nanocomposites

A. Stimoniaris, D. Gournis, M. Karakassides, C. Delides

Monitoring the fly ash dispersion in epoxy matrix and its effect on the thermomechanical properties of the
obtained composites

Adamos Stimoniaris, Haralampos Zois, Athanasios Kanapitsas, Michael Karakassides, Constaninos Delides
Effect of pigments addition on properties of the isotactic polypropylene

Mateusz Barczewski, Barttomiej Hoffmann

Use of Different Acids for the Extraction of Chromium Contained in Ash from the Incineration of Waste Leather
Alexandru Ghiban, Brandusa Ghiban, Nicolae Serban, Cristina Maria Bortun

Hydrogen gas sensors based on Palladium/Silicon Oxide/Ailicon Carbide sandwich structures

Jenica Neamtu, Florea Craciunoiu, Dragos Ovezea, Razvan Pascu

Differences in degradation mechanism of the standard and the new - core-shell catalyst during ammonia
oxidation process

Jarostaw Pura, Piotr Kwasniak, Halina Garbacz, Joanna Zdunek, Zbigniew Laskowski, Maciej Gierej
Relationship chemical surface treatments for aluminum structural bond strength

Vinsova Lenka, Jarmil Vlach, Korinek Jan

Influence of temperature on mechanical properties of polypropylene sandwich panel and compare the
mechanical properties of the aluminum honeycomb panels

Lukasova Vera, Kavan Pavel
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Session 1A

TUE, 11:30-12:45
Room A
TOPIC: Testing |

Chair: Mario Vaz
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#73

OPTIMIZATION OF MILLING PARAMETERS TO IMPROVE THE SURFACE
ROUGHNESS USING THE TAGUCHI METHODOLOGY

Alberto Blanca®, Jorge Meireles’, Hernani Lopes®*, Jodo Ribeiro™*

I Universidad de Valladolid, Valladolid, Spain
2 Instituto Politécnico de Braganca, Braganga, Portugal
? Instituto Superior de Engenharia do Porto, Porto, Portugal
* Instituto de Engenharia Mecdnica e Gestdo Industrial, Porto, Portugal

ABSTRACT

Manufacturing industry is one of the most important industries in the developed countries. This
industry uses different machining techniques like drilling, turning, milling as well as the
combination of those techniques.

Depending on machining aim and for each cutting tool there are different combinations of
parameters, like feed rate, spindle speed, axial or radial depth of cut to obtain different results in
terms of quality of machined surface and tool wear. Each cutting parameters combination will
result in a different surficial roughness of workpiece and tool life. However, it is very difficult to
define the best combination that provides the lower surface roughness and maximum tool life [1].
One of the most important features in the manufacturing industry is to predict the surface
roughness and tool life for a particular combination of machining parameters in order to choose
the best combination for producing a part [2, 3]. Furthermore, is essential to reduce the costs for
the required quality.

This paper presents a study of Taguchi design application to optimize surface quality in a CNC
milling operation. Maintaining good surface quality usually involves additional manufacturing cost
or loss of productivity. The Taguchi design is an efficient and effective experimental method in
which a response variable can be optimized, given various control and/or noise factors, using
fewer resources than a factorial design. This study includes feed per tooth, cutting speed and
radial depth of cut as control factors. An orthogonal array of L9(34) was implemented and the
ANOVA analyses were carried out to identify the significant factors affecting surface roughness as
well as the determination of optimal cutting combination by seeking the best surface roughness
(response) and signal-to-noise ratio.

In this study we have machined a cylindrical hardened plastic mould steel (GMTC 1.2738)
specimen using a milling tool provided by Palbit® which the reference is PLUS 49095 / WNHU
04T310.

The experimental work was done in the milling machine Deckel Maho DMC 63V and the cutting
parameters were combined agreeing the defined Taguchi orthogonal array (table 1), the only
parameter maintained fixed was the axial depth with a value of 0.3 mm. Between each
experiment, the roughness was measure on three different points of specimen using a portable
surface roughness tester (Mitutoyo SJ-301).

The results were analyzed and statistical treated to obtain the best combination in terms of
surficial roughness and the influence of each cutting parameter in the surface quality.

In the table 1 is presented the Taguchi orthogonal array, the average of the measured roughness
and the signal to noise ratio which, is this case, was chosen the “smaller is the better” in order to
minimize the surface roughness.
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Table 1. Taguchi orthogonal array, S/N and average roughness values.

Experiment V. f, A. Roughness S/N

[m/min] [mm/tooth] [mm] [um] [dB]
1 150 0,1 0,075 2,44 -7,776
2 150 0,15 01 2,39 -7,567
3 150 0,2 0,125 2,6 -8,286
4 180 0,1 0,1 2,19 -6,834
5 180 0,15 0,125 1,94 -5,751
6 180 0,2 0,075 2,18 -6,757
7 200 0,1 0,125 2,05 -6,217
8 200 0,15 0,075 2,28 -7,168
9 200 0,2 0,1 2,03 -6,172

Analyzing the table 1, is possible to observe that the cutting parameters combination of
experiment 5 gives the lower value of roughness and signal to noise ratio.

With all the roughness measurements, was implemented an ANOVA analysis using the
Statgraphics® software. The results are shown in table 2.

Table 2. ANOVA results. Sum of Squares Type llI

Source of Variance Sum of Squares df |Mean Squares F-Ratio P-value
MAIN EFFECTS

A:Vc 0,266867 2 10,133433 3,52 0,2212
B:fz 0,00686667 2 ]0,00343333 0,09 0,9169
C:ae 0,0200667 2 ]0,0100333 0,26 0,7907
RESIDUAL 0,0758 2 10,0379

TOTAL 0,3696 8

Evaluating the ANOVA analysis, it is possible to observe that the most important factor is the
Cutting Speed (Vc) with a P-value=0,22 and the feed rate (fz) has the lower effect in the value of
roughness. Due to the low number of degrees of freedom, we must be cautious with the results,
however for a preliminary test, the results are good enough for the industry application.

References
[1] NALBANT, M., GOKKAYA, H. AND SUR, G. (2007). APPLICATION OF TAGUCHI METHOD IN THE
OPTIMIZATION OF CUTTING PARAMETERS FOR SURFACE ROUGHNESS IN TURNING. MATERIALS &
DESIGN, 28(4): 1379-1385.

[2] GHANI, J.A., CHOUDHURY, I.A. AND HASSAN, H.H. (2004). APPLICATION OF TAGUCHI METHOD
IN THE OPTIMIZATION OF END MILLING PARAMETERS. JOURNAL OF MATERIALS PROCESSING
TECHNOLOGY, 145(1): 84-92.

[3] ZHANG, J.Z., CHEN, J.C. AND KIRBY, E.D. (2007). SURFACE ROUGHNESS OPTIMIZATION IN AN
END-MILLING OPERATION USING THE TAGUCHI DESIGN METHOD. JOURNAL OF MATERIALS
PROCESSING TECHNOLOGY, 184(1-3): 233-239.
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#72

BIOMECHANICAL ANALYSIS OF PDMS CHANNELS USING DIFFERENT
HYPERELASTIC CONSTITUTIVE MODELS

Catia Cardoso’, Carla Fernandes’, Rui Lima*?, Jodo Ribeiro™?

¥ polytechnic Institute of Braganca, Braganga, Portugal
% University of Minho, Mechanical Engineering Department, Guimardes, Portugal
* Institute of Mechanical Engineering and Industrial Management, Porto, Portugal

ABSTRACT

A constitutive model for a mechanical analysis is a relationship between the response of a body
(for example, strain state) and the stress state due to the forces acting on the body, which can
include the environmental effects. A wide variety of material behaviours are described with a few
different classes of constitutive equations [1].

The hyperelastic models have been used extensively to model the non-linear behaviour and
anisotropic material, since the soft tissues under large deformations often regain their elasticity.
The constitutive behaviour of hyperelastic materials is defined in terms of deformation energy
potential [2].

In this study, were performed simulations of Newtonian fluid flow in channels with disorders such
as the aneurysms. The main goals of these simulations were to analyse the fluid flow in the
channels and the mechanical behaviour of channels walls. The material used for channels was the
PDMS which has a hyperelastic behaviours and to simulate that structure were used different
constitutive models, under the same conditions, aiming to analyse the most appropriate model
for this type of study. Thus, the deformations suffered were visualized on the walls of the
channels, caused by the internal pressure induced by the internal fluid.

It was used Ansys® - Fluent software, to perform the simulation of the Newtonian fluid flow
(glycerin, with well-known properties and sufficient viscosity to measure the pressure drops), in
order to determine the speed and the internal pressure. This pressure, approximately 11.742e®
MPa for an input flow rate of 300 uL/min, was imported into the channels in Ansys® - Static
Structural, in order to be able to evaluate and analyse the deformations and stresses in the
channel wall, caused by internal pressure induced by the fluid flow. To do this, was used the most
known hyper-elastic constitutive models.Six constitutive models were simulated, they being:
Ogden 2nd and 3rd Order, Yeoh 2nd and 3rd Order and Mooney-Rivlin 5 and 9 Parameter. All the
analysed constitutive models converged for a solution.

The obtained results of numerical simulations for these six models showed little variation among
them. This small variation is explained because the flaw rate used in the Fluent simulation
induced a low pressure within the channel which caused a small deformation field and for these
values all the constitutive models could follow the material mechanical behaviour. If the internal
pressure is much higher, probably the results obtained for the different constituent models will be
very different. In Fig. 1 is presented an example of the resulted obtained for two different
constitutive models.
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Figura 1 - Total deformation occurred in the channel wall calculated by the constitutive model of Mooney-
Rivlin 5 Parameter and Yeoh 3rd Order, respectively.

In the Table 1 is present the comparison among the maximum and minimum displacements
obtained in the FEM simulations. It is possible to verify that the obtained displacements are very
low for all the analysed models, even for maximum values. The standard deviation is also low that
indicates the calculated values tend to be very close to the average and range from 0.755E-4 and
0.05E-8 for the maximum and minimum values.

Tabela 1 Maximum and minimum values of the different models and mean and standard deviation
corresponding.

Constitutive model Maximum value [mm]  Minimum value [mm]

Mooney-Rivlin 5 Parameter 9,366E-04 6,215E-08
Mooney-Rivlin 9 Parameter 8,865E-04 5,883E-08
Ogden 2nd Order 10,27E-04 6,816E-08
Ogden 3rd Order 9,672E-04 6,418E-08
Yeoh 2nd Order 10,88E-04 7,216E-08
Yeoh 3rd Order 10,49E-04 6,963E-08
Average 9,924E-04 6,585E-08

Standard deviation 0,755E-04 0,500E-08

In summary, it is concluded that any constitutive model referred to above, can be applied to such
studies, allowing the study behaviour of the PDMS channel wall, particularly for the analysis of
stress and displacement field on the aneurysm. In further studies it would be interesting analyse
the channel wall behaviour for higher internal pressures and for a Non Newtonian fluid which the
properties were more close to blood.
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