VOLUME 32 - NO 23 i
Journal of  ociween e 200

MATERIALS RESEARCH

FOCUS ISSUE

Mechanical Properties and Microstructure
of Advanced Metallic Alloys—
in Honor of Prof. Haél Mughrabi PART A

-t

- 3 y .
Published online by Cambridge University Press

- . g - P z ' F A ’ L -i '. _
' : ’ . - —
.. MATERlALS RESEARCH SOCIETY® . CAMBRIDGE

cing materials. Improving the q ality of life. UNIVERSITY

-


http://crossmark.crossref.org/dialog/?doi=10.1557/jmr.2017.438&domain=pdf
https://doi.org/10.1557/jmr.2017.438

https://doi.org/10.1557/jmr.2017.438 Published online by Cambridge University Press

Journal of MATERIALS RESEARCH

JOURNAL OF MATERIALS RESEARCH (JMR) is an interdisciplinary
journal serving the materials research community through publication of
original research articles and invited reviews encompassing the synthe-
sis, processing, characterization, properties, and theoretical description
of materials.

JMR publishes new research that demonstrates a significant impact or
advance of scientific understanding of interest to the materials research
community. Engineering studies and applications to commercial products
are beyond the scope of JMR and should be submitted elsewhere. Manu-
scripts that report data without giving an analysis, interpretation, or dis-
cussion are only acceptable if the data are sufficiently important that
publication is expected to lead to significant new studies or advance-
ments in science or technology.

Manuscripts must be submitted to the Journal of Materials Research
electronically via ScholarOne manuscripts, at the following website
address: http://mc.manuscriptcentral.com/jmr. Electronic submission ex-
pedites the review process and also allows authors to track the status of
their manuscripts at any time. Complete instructions are available on the
ScholarOne site and authors will be prompted to provide all necessary
information.

Manuscripts must be prepared in English, using a word processing pro-
gram, formatted to fit 82 x11 in. paper, and saved as .doc, .pdf, .rtf, or .ps
files. Separate graphics files (.eps and .tif) must be uploaded for each
figure. Authors may also upload .xIs or .ppt supplemental files as part of
the manuscript submission process. All of these files will be converted
to .pdf format. Detailed instructions are available on the submission web
site. During submission, authors must enter all coauthor names and
e-mail addresses. Manuscripts will not be considered for peer review until
this information is provided. Authors must also enter manuscript keywords
using the JMR keyword list (located on the submission web site). Authors
who are not fluent in English must have their manuscript edited for correct
English grammar and sentence structure before submission.

Authors are expected to follow the conventional writing, notation, and il-
lustration style prescribed in Scientific Style and Format: the CSE Manual
for Authors, Editors and Publishers, 7th edition, 2006. Authors should
also study the form and style of printed material in this journal. S| units
should be used. Authors should use an identical format for their names in
all publications to facilitate use of citations and author indexes.

Manuscripts are accepted with the understanding that they represent
original research, except for review articles, and that they have not been
copyrighted, published, or submitted for publication elsewhere. Authors
submitting manuscripts to JMR who have related material under consid-
eration or in press elsewhere should send a copy of the related material
to JMR at the time of submission. While their manuscripts are under
consideration at JMR, authors must disclose any such related material.
To expedite the review process, authors may provide names and contact
information for up to four possible reviewers.

Articles are original research reports that include complete, detailed,
self-contained descriptions of research efforts. All articles must contain
an abstract and section headings.

Commentaries and Reviews: Journal of Materials Research occasionally
publishes commentaries on topics of current interest or reviews of the
literature in a given area. If an author proposes a review, the title, ab-
stract, and a brief outline should be submitted to the Editorial Office
via e-mail for prior consultation on the appropriateness of the topic.

Color policy: It is not necessary for authors to indicate that a figure
should be displayed in color online. JMR will assume that any author
who submits figures in color wants and agrees to their being produced in
color online. Figures may be printed in color at the author’s request for
an additional charge. Color figures must be submitted before the paper
is accepted for publication, and cannot be received later in the process.
Authors cannot submit two versions of the same figure, one for color and
one for black and white; only one version can be submitted. Authors need
to carefully consider the following when submitting figures in color that will

be published in color online only: 1) The colors chosen must reproduce
effectively and the colors should be distinguishable when printed in black
and white; 2) The descriptions of figures in text and captions must be
sufficiently clear for both online and print copy. When submitting figures
to be in color online only, authors should include the phrase <<color on-
line>> in the figure captions. This is the author’s responsibility. Authors will
see these color figures when viewing their author page proofs on screen.
Authors should always print their page proofs in black and white to see
how they will appear in print. Authors will NOT be allowed to submit color
figures to replace black and white figures in the page proof stage. To
maximize the probability that figures will be published in color online and
also print as good quality black and white or grayscale graphics, authors
are encouraged to follow these figure submission guidelines: 1) Submit a
color graphic in Tagged Image File Format (.tif); 2) Submit color graphics
with a resolution of at least 300 dpi (600 dpi if there is text or line art in the
figure); 3) Submit color graphics in CMYK format; 4) Submit figures sized
to fit the actual column or page width of the journal so that reduction or
enlargement is not necessary; 5) Submit multipart figures in one single
electronic file.

Copyright © 2017, Materials Research Society. All rights reserved. No
part of this publication may be reproduced, in any form or by any means,
electronic, photocopying, or otherwise, without permission in writing from
Cambridge University Press. Policies, request forms and contacts are
available at: http://www.cambridge.org/rights/permissions/permission.
htm. Permission to copy (for users in the USA) is available from
Copyright Clearance Center at: http://www.copyright.com, email: info@
copyright.com.

Journal of Materials Research Subscription Prices (2017)
[includes on-line web access]

USA and Online
Poss. Non-US Only
MRS Regular and Student
Members $273.00 $334.00 $105.00
Institutions $2053.00 $2053.00 $1852.00

Journal of Materials Research (ISSN: 0884-2914) is published twenty-four
times a year by Cambridge University Press, One Liberty Plaza, 20th
Floor, New York, NY 10006 for the Materials Research Society. Peri-
odical Postage Paid in New York, NY and additional mailing offices.
POSTMASTER: Send address changes to Journal of Materials Research,
c/o Journals Dept., Cambridge University Press, One Liberty Plaza, 20th
Floor, New York, NY 10006, USA.

Subscriptions, renewals, address changes, and single-copy orders
should be addressed to Subscription Fulfillment, Journal of Materials
Research, Cambridge University Press, One Liberty Plaza, 20th Floor,
New York, NY 10006, USA (for USA, Canada, and Mexico); or Cambridge
University Press, University Printing House, Shaftesbury Road, Cambridge,
CB2 8BS, England (for UK and elsewhere). Allow at least six weeks advance
notice. For address changes, please send both old and new addresses
and, if possible, include a mailing label from a recent issue. Requests from
subscribers for missing journal issues will be honored without charge only
if received within six months of the issue’s actual date of publication;
otherwise, the issue may be purchased at the single-copy price.

Reprints of individual articles in Journal of Materials Research may be
ordered. For information on reprints, please contact Cambridge Univer-
sity Press. Reprints of complete back issues older than the prior volume
year may be ordered on an individual basis via the Cambridge Journals
Online website. To determine availability, visit the appropriate page for the
JMR back issue desired (cambridge.org/journal-of-materials-research).

Individual member subscriptions are for personal use only.


https://doi.org/10.1557/jmr.2017.438

https://doi.org/10.1557/jmr.2017.438 Published online by Cambridge University Press

Journal of

MATERIALS RESEARCH

Editor-in-Chief: Gary L. Messing, Ceramic materials, The Pennsylvania State University, USA

A - Fracture and Fatigue

CODEN: JMREEE
ISSN: 0884-2914

Associate Editor, Susmita Bose, Biomaterials, Washington State University, USA
Associate Editor, Jirgen Eckert, Metallic materials, Montanuniversitét Leoben, Austria

Associate Editor, Linda S. Schadler, Polymeric materials, Rensselaer Polytechnic Institute, USA

Guest Editors for Focus Issue: Mechanical Properties and Microstructure of Advanced Metallic Alloys in Honor of Prof. Haél Mughrabi - Part

Mathias Goken, Friedrich-Alexander-University Erlangen-Ndrnberg, Germany

Gunther Eggeler, Ruhr University Bochum, Germany
Yuntian Zhu, North Carolina State University, USA
Lei Lu, Institute of Metal Research, CAS, China

2017 Principal Editors:

Amit Bandyopadhyay, Hard biomaterials, Additive manufacturing,
Washington State University, USA

Jinju Chen, Soft materials/thin films, Nanoindentation,
Newcastle University, United Kingdom

Xiaobo Chen, Photocatalysis and batteries,
University of Missouri-Kansas City, USA

Yang-T. Cheng, Mechanical behavior, Electrochemical energy storage,
University of Kentucky, USA

Sung-Yoon Chung, Energy, Electron microscopy, Interface science,
KAIST, Korea

Paolo Colombo, Preceramic polymers, Porous ceramics,
University of Padova, ltaly; The Pennsylvania State University, USA

Franz Faupel, Functional nanomaterials, VPD, Metallic glasses,
University of Kiel, Germany

Mathias Goken, Superalloys, Nanomaterials, Nanomechanics,
Friedrich-Alexander-Universitét Erlangen-Nimberg, Germany

Amit Goyal, Superconductors, Photovoltaics, 2D materials, Self-assembly,
State University of New York at Buffalo, USA

Erik G. Herbert, Nanoindentation, Small-scale mechanical behavior
Michigan Technological University, USA

Himanshu Jain, Inorganic glass, Optical, Electrical properties,
Lehigh University, USA

C. Robert Kao, Metallic materials, Diffusion and joining,
National Taiwan University, Taiwan

Edson Roberto Leite, Materials chemistry, Nanocrystals, Synthesis,
Universidade Federal de S&o Carlos, Brazil

Jorg Loffler, Metallic materials/synthesis and properties,
ETH Zurich, Switzerland

Michele Manuel, Phase transformations, Materials design,
University of Florida, USA

Michael E. McHenry, Magnetic materials,
Carnegie Mellon University, USA

Scott T. Misture, In-situ diffraction, Electrochemically active ceramics,
Alfred University, USA

Sarah E. Morgan, Polymer surfaces and interfaces,
The University of Southern Mississippi, USA

Paul Muralt, Thin films, Piezoelectric and ferroelectric
materials, Ecole Polytechnique Federale de Lausanne,
Switzerland

Lakshmi S. Nair, Biomaterials, Tissue regeneration, Drug delivery,
University of Connecticut, USA

Akira Nakajima, Photocatalysis, Surface wettability, Ceramic processing,
Tokyo Institute of Technology, Japan

Cewen Nan, Ferroelectric, Multiferroic materials,
Tsinghua University, China

George M. Pharr, Mechanical behavior, Nanoindentation,
Texas A&M University, USA

lan M. Reaney, Electroceramics, TEM, Thin films,
The University of Sheffield, United Kingdom

Edward M. Sabolsky, Electroceramics, Electrochemistry, Processing,
West Virginia University, USA

Winston Schoenfeld, Optical materials,
University of Central Florida, USA

Don W. Shaw, Epitaxy, Vapor deposition, Semiconductors,
The University of Texas at Dallas, USA

Susan B. Sinnott, Computational materials science,
The Pennsylvania State University, USA

Terry M. Tritt, Thermoelectrics,
Clemson University, USA

Chongmin Wang, Energy storage, Microscopy, In-situ/operando technique,
Pacific Northwest National Laboratory, USA

William J. Weber, Radiation effects, Nuclear ceramics,
University of Tennessee; Oak Ridge National Laboratory, USA

Sam Zhang, Thin films/coatings,
Nanyang Technological University, Singapore

Yanchun Zhou, Structural ceramics, Electronic structure,
Aerospace Research Institute of Materials and Processing
Technology, China

Editorial Office: Ellen W. Kracht, Publications Manager, Materials Research Society, Warrendale, PA

Linda A. Baker, JMR Editorial Assistant, Materials Research Society, Warrendale, PA
Kirby L. Morris, JMR Production Assistant, Materials Research Society, Warrendale, PA
Eileen M. Kiley, Director of Communications, Materials Research Society, Warrendale, PA


https://doi.org/10.1557/jmr.2017.438

https://doi.org/10.1557/jmr.2017.438 Published online by Cambridge University Press

Journal of MATERIALS RESEARCH

Volume 32, Number 23, December 14, 2017

MECHANICAL PROPERTIES AND MICROSTRUCTURE OF ADVANCED METALLIC ALLOYS IN HONOR
OF PROF. HAEL MUGHRABI - PART A - FRACTURE AND FATIGUE

4273-4275

REVIEW
4276-4286

ARTICLES
4287-4295

4296-4304

4305-4316

4317-4326

4327-4341

4342-4353

43544361

REVIEW
4362-4374

ARTICLES
4375-4386

Introduction

Ex and in situ investigations on the role of persistent slip bands
and grain boundaries in fatigue crack initiation

Microstructural evolution and functional fatigue of a Ti-25Ta high-
temperature shape memory alloy

High and very high cycle fatigue failure mechanisms in selective
laser melted aluminum alloys

Crack initiation in the very high cycle fatigue regime of nitrided
42CrMo4 steel

Cyclically induced grain growth within shear bands investigated
in UFG Ni by cyclic high pressure torsion

Molecular dynamics simulations of surface oxidation and of
surface slip irreversibility under fatigue in oxygen environment

On the origin of extraordinary cyclic strengthening of the
austenitic stainless steel Sanicro 25 during fatigue at 700 °C

Crack growth behavior in an aluminum alloy under very low
stress amplitudes

Effect of severe plastic deformation on tensile and fatigue
properties of fine-grained magnesium alloy ZK60

Micromechanical modeling of fatigue crack initiation in
polycrystals

(Continued)

Mathias Goken, Gunther Eggeler,
Yuntian Zhu, Lei Lu

Heinz Werner Hoppel, Philip Goik,
Christian Krechel, Mathias Géken

Hans Jirgen Maier, Elvira Karsten,
Alexander Paulsen,

Dennis Langenkamper,

Peer Decker, Jan Frenzel,
Christoph Somsen, Alfred Ludwig,
Gunther Eggeler, Thomas Niendorf

Shafagat Siddique, Mustafa Awd,
Jochen Tenkamp, Frank Walther

Anja Weidner, Tim Lippmann,
Horst Biermann

Marlene Walpurga Kapp,
Oliver Renk, Thomas Leitner,
Pradipta Ghosh, Bo Yang,
Reinhard Pippan

Zhengxuan Fan,

Olivier Hardouin Duparc,
Maxime Sauzay,
Boubakar Diawara,

Adri C.T. van Duin

Milan Heczko,

Bryan D. Esser, Timothy M. Smith,
Pfemysl Beran,

Veronika Mazanova, Tomas Kruml,
Jaroslav Polak, Michael J. Mills

Tobias Stein, Marcel Wicke,
Angelika Brueckner-Foit,
Tina Kirsten, Martina
Zimmermann, Fatih Buelbuel,
Hans-Juergen Christ

Alexei Vinogradov

Martin Boeff, Hamad ul Hassan,
Alexander Hartmaier


https://doi.org/10.1557/jmr.2017.438

https://doi.org/10.1557/jmr.2017.438 Published online by Cambridge University Press

Journal of MATERIALS RESEARCH

4387-4397

4398-4410

4411-4423

4424-4432

4433-4442

REVIEW
4443-4451

ARTICLE
4452-4460

ERRATA

Cyclic deformation behavior of austenitic stainless steels in the
very high cycle fatigue regime—Experimental results and

mechanism-based simulations

On the effect of precipitates on the cyclic deformation behavior of

an Al-Mg-Si alloy

Isothermal and thermo-mechanical fatigue behavior of 16Mo3
steel coated with high-velocity oxy-fuel sprayed nickel-base alloy
under uniaxial as well as biaxial-planar loading

Improvement of notch fatigue properties of ultra-high CM400
maraging steel through shot peening

On the competition between the stress-induced formation of
martensite and dislocation plasticity during crack propagation in
pseudoelastic NiTi shape memory alloys

Microstructural evolution and mechanical properties of a 5052 Al

alloy with gradient structures

Microstructural characterization of cyclic deformation behavior of
metastable austenitic stainless steel AISI 347 with different

surface morphology

Vol. 32, No. 23, December 14, 2017

Philipp-M. Hilgendorff,
Andrei C. Grigorescu,
Martina Zimmermann,
Claus-Peter Fritzen,
Hans-Juergen Christ

Haichun Jiang,
Stefanie Sandlobes,
Gunter Gottstein,
Sandra Korte-Kerzel

Dirk Kulawinski, Markus Hoffmann,
Tim Lippmann, Goétz Lamprecht,
Anja Weidner, Sebastian Henkel,
Horst Biermann

Qi-giang Duan, Bin Wang,
Peng Zhang, Ke Yang,
Zhe-Feng Zhang

Tamas Ungar, Jan Frenzel,
Susanne Gollerthan,

Gabor Ribarik, Levente Balogh,
Gunther Eggeler

Yusheng Li, Lingzhen Li,
Jinfeng Nie, Yang Cao,
Yonghao Zhao, Yuntian Zhu

Marek Smaga, Robert Skorupski,
Dietmar Eifler, Tilmann Beck


https://doi.org/10.1557/jmr.2017.438

	jmr_C1
	jmr_C2
	jmr_edboard
	jmr_toc


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




