MRS SYMPOSIUM PROCEEDINGS

Volume 1766 ¢ IMRC 2014

Structural and Chemical
Characterization of Metals,

Alloys, and Compounds—2014

EDITORS

Ramiro Pérez Campos
Antonio Contreras Cuevas

Rodrigo A. Esparza Munoz

A publication of the
®
CAMBRIDGE AR AN


https://doi.org/10.1557/opl.2015.450

Structural and Chemical Characterization of Metals,
Alloys, and Compounds—2014

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

MATERIALS RESEARCH SOCIETY
SYMPOSIUM PROCEEDINGS VOLUME 1766

Structural and Chemical
Characterization of Metals, Alloys,
and Compounds—2014

Symposium held August 17-21, 2014, Canctin, México

EDITORS

Ramiro Pérez Campos
Centro de Fisica Aplicada y Tecnologia Avanzada, UNAM
Querétaro, México

Antonio Contreras Cuevas

Instituto Mexicano del Petroleo
San Bartolo Atepehuacan, México

Rodrigo A. Esparza Muiioz
Centro de Fisica Aplicada y Tecnologia Avanzada, UNAM
Querétaro, México

MRS K

Materials Research Society
Warrendale, Pennsylvania

53 CAMBRIDGE
-B5 UNIVERSITY PRESS

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sao Paulo, Delhi, México City

Cambridge University Press
32 Avenue of the Americas, New York, NY 10013-2473, USA

www.cambridge.org
Information on this title: www.cambridge.org/9781605117430

Materials Research Society
506 Keystone Drive, Warrendale, PA 15086
http://www.mrs.org

© Materials Research Society 2015

This publication is in copyright. Subject to statutory exception

and to the provisions of relevant collective licensing agreements,

no reproduction of any part may take place without the written
permission of Cambridge University Press.

This book has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2015

CODEN: MRSPDH

ISBN: 978-1-60511-743-0 Hardback

Cambridge University Press has no responsibility for the persistence or accuracy of URLs

for external or third-party Internet Web sites referred to in this publication and does not
guarantee that any content on such Web sites is, or will remain, accurate or appropriate.

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

CONTENTS

Preface ..... ..ot i i i i ittt e ix
Acknowledgments. . ... ..o vtiiiiiitttti ittt anaaans xi
Materials Research Society Symposium Proceedings. .............. xiii

CHARACTERIZATION OF MATERIALS FOR MEDICAL
APPLICATIONS

Study Microstructure and Mechanical Properties of Prosthesis
of Forging. .. ...ttt iiiiiiiiinnnnnnns 3

D.C. Rojas-Olmos, N. Lopez-Perrusquia, M.A. Dofiu-Ruiz,
J.A. Juanico Loran, and C.R. Torres San Miguel

Synthesis, Characterization and Antitumor Activity of

4-Ferrocenylpyridine-3, S-Dicarbonitrile Derivatives and
Sodium Polymeric Complexes Containing Carbanionic Ligands........ 9

E. Klimova, J. Sanchez, M. Flores, S. Cortez, T. Ramirez,
A. Churakov, and M. Martinez

Study of Microstructure and Mechanical Properties of an Ankle
Prosthesis Removing. . . ...ttt iinneneennes 19

J.G. Flores Becerra, N. Lopez-Perrusquia, M.A. Dofiu Ruiz,
A. Lopez Perrusquia, and J.V. Cortes Suarez

CHARACTERIZATION OF WELDED MATERIALS

Microstructural Effects between AHSS Dissimilar Joints
using MIG and TIG Welding Process .............. ... 29

G.Y. Pérez Medina, M. Padovani, M. Merlin,
A.F. Miranda Pérez, and F.A. Reyes Valdés

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

Effect of Gas Metal Arc Welding (GMAW) Parameters on Wear
Behavior of Heat Affected Zone of HSLA Steel Plates .............. 37

Z.L. Lopez Bustos, F.J. Garcia Vazquez,
G.Y. Pérez Medina, B. Vargas Arista, and V.H. Lopez Cortéz

Hybrid Laser — Arc Welding Applied in Longitudinal Joints for
Hydrocarbon Conduction Pipes . ...........ciiiiiiiiiiineenn.. 45

Raul J. Fernandez Tavitas, R. Saldafia Garcés,
and V.H. Lopez Cortéz

Study of GMAW Process Parameters on the Mechanisms of Wear in
Contact Tips C12200 Alloy. . . . . e e vii ittt ittt iiennens 53

Luis A. Lopez, Gladys Y. Perez, Felipe J. Garcia,
and Victor H. Lopez

CHARACTERIZATION OF STEELS USED IN THE OIL INDUSTRY

Biocorrosion of Bacterial Inoculation on the API X52
Pipeline Steel . ... ... ittt 65

M. Amaya, V.L. Reyes-Martinez, .M. Romero, L. Martinez,
and R. Pérez

Electrochemical Kinetic of a Low Carbon Steel in Seawater at
Different Flow Speed . ........cciiii ittt iiinnnnnnnnnes 73

A. Carmona, R. Orozco-Cruz, E. Mejia-Sanchez, A. Contreras,
and R. Galvan-Martinez

Electrochemical Study of 1018 Steel Exposed to Different Soils
from South of MEXico. .. ....ovvvtiiiiiiiiiiiiii i, 81

L.M. Quej-Aké and A. Contreras
The Role of Calcareous Soils in SCC of X52 Pipeline Steel. .......... 95

A. Contreras, L.M. Quej-Aké, C.R. Lizarraga, and T. Pérez

vi

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

CHARACTERIZATION OF MATERIALS FOR INDUSTRIAL
APPLICATIONS

Characterization of Mg AZ31 Alloy ECASD Processed
using Dynamical Mechanical Analysis (DMA).................... 109

D. Pelaez, A. Restrepo-Osorio, E. Mendoza, C. Isaza,
and P. Fernandez-Morales

Chemical Characterization of a Mineral Deposit of Economic
Interest. ... ooiit it ittt ittt ieeennnnn 115

E. Cerecedo, V. Rodriguez, P.D. Andrade, E. Salinas,
J. Hernandez, and A. Arenas

Effect of Composition on the Physical Properties of (TlInSe,),
(TIGaTe,), Solid Solutions . . . .....cvi ittt inneennnss 123

M.M. Asadov, S.N. Mustafaeva, D.B. Tagiev,
and A.N. Mammadov

Viscoelastic Behavior of Polymeric Optical Fiber ................. 131

A. Sanchez, Karla Y. Guerra, Andrés V. Porta,
and S. Orozco

Analysis of the Mechanical Behavior of a Paperboard Profile. . ...... 139

M. Rico, J.M. Sandoval, L.A. Flores, N. Mufioz,
P.A. Tamayo, and R.G. Gonzalez

CHARACTERIZATION OF MATERIALS USED IN COATINGS
AND THIN FILMS

Structural and Optical Characterization of ZnO Nanofilms Deposited
DYy CBD-AUW . . i it i ittt e i e 151

J. Diaz-Reyes, R.S. Castillo-Ojeda, J.E. Flores-Mena,
and J. Martinez-Juarez

vii

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

Study of Corrosion Behavior of Polyuretane/nanoHidroxiapatite
Hybrid Coating in Hank Solution at25°C ...................... 159

G. Carbajal-De La Torre, A.B. Martinez-Valencia,
A. Sanchez-Castillo, M. Villagomez-Galindo,
and M.A. Espinosa-Medina

Effect of Li-doping on Photoluminescence of Screen-printed
ZincOxide Films . .. ... ittt ittt 167

L. Khomenkova, V. Kushnirenko, M. Osipenok,

K. Avramenko, Y. Polishchuk, I. Markevich, V. Strelchuk,
V. Kladko, L. Borkovska, and T. Kryshtab

CHARACTERIZATION OF NANOSTRUCTURED MATERIALS

Synthesis of AlFe Intermetallic Nanoparticles by
High-energy Ball Milling . . ...ttt 181

G. Rosas, J. Chihuaque, E. Bedolla, R. Esparza,
and R. Pérez

Author Index . ...ttt ittt ittt eeeeneneneannnns 187

Subject Index . .. ..ottt ittt i ettt e i e 189

viii

https://doi.org/10.1557/0pl.2015.450 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.450

PREFACE

The XXIII International Materials Research Congress was held on August 17-21,
2014, in Cancun, Mexico. It was organized by the Sociedad Mexicana de Materiales
(SMM). About 1,500 specialized scientists from more than 40 countries participated
in the 30 different symposia, workshops, plenary lectures and tutorial courses. The 30
symposia that comprise the technical program of IMRC 2014 are grouped in several
clusters, namely: Nanoscience and Nanotechnology, Biomaterials, Materials for
Energy, Fundamental Materials Science, Materials Characterization, Materials for
Specific Applications, Magnetic and Electronic Materials and General.

This Materials Research Society Proceedings volume contains papers presented at
the Symposium 5B “Structural and Chemical Characterization of Metals, Alloys and
Compounds” of the XXIII International Materials Research Congress. This event is
intended to be a forum for the dissemination of research results on materials research. The
participants and the organizers have found this event to be very successful due to the high
quality and novelty of the scientific results presented. Among the important achievements
of the symposium are the new personal contacts among the scientists for the creation of
multinational thematic and research networks, as well as promoting contacts for future
collaboration.

This special issue covers several aspects of the structural and chemical characterization
of materials in the following areas: metals, alloys, steels, composites, polymeric compounds,
welding, nanomaterials, and surface coatings, among others. They are amorphous,
crystalline, powders, coatings, fibers, thin films, and so forth, which were prepared with
different techniques. The structural characterization techniques include: scanning electron
microscopy (SEM), X-ray diffraction (XRD), transmission electron microscopy (TEM),
Raman spectroscopy, optical microscopy (OM), Fourier transform infrared spectroscopy
(FTIR), differential thermal analysis (DTA), differential scanning calorimetry (DSC),
thermogravimetry analysis (TGA), thermo luminescence (TL), laser emission, and so forth.
Theoretical models from these properties are included too.

The scientific program of Symposium 5B includes 69 oral and 144 poster presentations.
In addition, this year the invited talks were focused on X-ray diffraction technique
applied to the characterization of materials. This special issue contains 20 papers based on
contributions presented during the symposium. All manuscripts included in this special
issue have been accepted after peer review.

Dr. Ramiro Pérez Campos

Dr. Antonio Contreras Cuevas
Dr. Rodrigo A. Esparza Muiioz

December, 2014
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